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SURVEY METHODS FOR NONFUEL MINERALS 
By Jeffrey P. Busse 


The US. Geological Survey (USGS) collects worldwide data 
on virtually every commercially important nonfuel mineral 
commodity. These data form the basis for tracking and assessing 
the health of the minerals sector of the U.S. economy. 

The USGS data collection activity was instituted by the 47th 
Congress in the appropriations act of August 7, 1882 (22 Stat. 
329), which placed the collection of mineral statistics on an 
annual basis. The most recent authority for the USGS survey 
activity is the National Materials and Minerals Policy, Research 
| Development Act of 1980 (Public Law 96—479, 94 Stat. 
1205). The Act included provisions to strengthen protection 
for Proprietary data provided to the U.S. Department of the 


Interi i 
е | by persons or firms engaged in any phase of mineral or 
Пета -тајепа! production or consumption. 


Data Collection Surveys 


The USGS be 
mineral 
require 
United 


gins the collection of domestic nonfuel 

i = Е statistics by appraising the information 

States i ү and private organizations of the 

a с. E that can be met by collecting data 

ves Figure | s IShments аге posed as questions on USGS 

specif eu OWS а typical survey form. 

Siding н about mineral commodity activities, such 

tuctured in the о pm and recycling are 

ба, Thus the Een orms to provide meaningful aggregated 

and production th mineral economic cycle from exploration 
rough recycling is covered by approximately 


150 mo 

nthly, quart mi 

> erly, s 

tt the surve У. semiannual, and annual Surveys. 


appropriate no s Pli designed, a list of the 
ishments to be canvassed is developed 

e . . | 

i Е to determine which companies, mines, 

pus are included on the survey mailing 
afety and Health a eder al organizations (such as the Mine 
"Dresentatives э ministration), trade associations, industry 

some of the n trade publications and directories are 

listings, With n that are used to develop and update survey 

establishments i exceptions, a complete census of the list of 

€ Paperwo и. rather than а sample survey 

, r . ? 

agency that м duction Act requires that any Government 

© collect information from 10 or more 


Individual 
5 ог establi 
tablishments must first obtain approval from the 


B), which approves the 


"ANY Sour Ces ar 
plants, and othe 
list State geolo 


Contro] numbe 


The USGS 
$ | 
ch year, the ку, approximately 20 


prox; Mails 
Proximately 150 4; about 32,00 


iter 
Um returned to ent surveys. Each completed surve 
пейш е 0505 undergoes extensive analysi : 
sis, 


тршепге 

ће ба аз po to ensure the highest possible 

SURVEY METH · The statistical staff monitors all 
DS FOR NONFUEL MINERALS—2009 


‚000 establishments. 
0 forms for 


“curacy of 


Surveys to ensure that errors are not created by reporting in 
physical units different from the units requested on the form. 
Relations between associated measures, such as produced crude 
ore and marketable crude ore, are analyzed for consistency. 
Engineering variables, such as recovery factors from ores and 
concentrates, also are used. The totals for each form are verified, 
and currently reported data are checked against prior reports to 
detect possible errors or omissions. 

The USGS has developed a Web-based electronic forms 
system as required by the Government Paperwork Elimination 
Act (GPEA). This electronic system was designed to speed the 
collection and analysis of minerals information. As of December 
2009, approximately 100 canvass forms, accounting for all the 
annual responses covered by GPEA, are available electronically. 

Survey Responses.—To enable the reader to better understand 
the basis on which the statistics are calculated, each mineral 
commodity chapter includes a section about domestic data 
coverage. This section briefly describes the data sources, the 
number of establishments surveyed, the response percentage, 
and the method of estimating the production or consumption for 
nonrespondents. 

To produce reliable aggregated data, the USGS uses efficient 
procedures for handling instances of nonresponse. Failure to 
respond to the initial survey form results in a second request, 
in the form of either a second mailing of the paper form or 
an email in the case of electronic respondents. If the second 
request does not produce a response, then telephone calls 
are made to the nonrespondents. The followup calls provide 
the necessary data to complete the survey forms and (or) to 
verify questionable data entries. Periodic visits to mineral 
establishments also are made by USGS mineral commodity 
specialists to gather missing data and to explain the importance 
of the establishments reporting. By describing the use of the 
published statistics and showing the impact of nonresponse, the 
USGS strives to encourage respondents to give complete and 
accurate replies. 

The OMB publication “Guidelines for Reducing Reporting 
Burden” stipulates that the minimum acceptable response rate 
is 75% of the panel surveyed. In addition, the USGS strives for 
a minimum reporting level of 75% of the quantity produced or 
consumed (depending on the survey) for certain key statistics. 
Response rates are periodically reviewed. For those surveys 
that do not meet the minimum reporting level, procedures are 
developed and implemented to improve response rates. 

Estimation for Nonresponse.—When efforts to obtain a 
response to a survey fail, estimation or imputation techniques 

must be used to account for missing data. Some of the 
estimation methods depend on knowledge of prior establishment 
reporting; other techniques rely on external information to 
estimate the missing data. When survey forms are received 
after the current publication has been completed, the forms are 
reviewed, necessary imputations are made for missing data, and 
the survey database is updated. The revised data are reported in 
later publications. 


1.1 


Protection of Proprietary Data.—The USGS relies on 
the cooperation of the U.S. minerals industry to provide 
the minerals data that are presented in this and other USGS 
minerals information publications. Without a strong response 
to survey requests, the USGS would not be able to present 
reliable statistics. The USGS, in turn, respects the proprietary 
nature of the data received from the individual companies and 
establishments. To ensure that proprietary rights will not be 
violated, the USGS analyzes each of the aggregated statistics 
to determine if the data reported by an individual establishment 
can be deduced from the aggregated statistics. If, for example, 
there are only two significant producers of a mineral commodity 
in a given State, then the USGS will not publish the State total 
because either producer could readily estimate the production of 
the other. It is this obligation to protect proprietary information 
that results in the withheld entries indicated with the symbol 
“W” in the published tables. If a company gives permission in 
writing, however, then the USGS will publish the data as long as 
the data from other respondents are protected from disclosure. 


International Data 


International data are collected by USGS country specialists 
and international data coordinators. The data are gathered from 
various sources, which include published reports of foreign 
Government mineral and statistical agencies, international 
organizations, the U.S. Department of State, the United Nations, 
the Organization of the Petroleum Exporting Countries, and 
personal contact by specialists traveling abroad. Each February, 
minerals questionnaires requesting estimates of mineral 
production for the country for the preceding year are sent to 
foreign organizations. Missing data are estimated by USGS 
country specialists on the basis of historical trends and the 
specialist's knowledge of current production capabilities in each 
country. 


Publications 


The USGS disseminates current and historical minerals 
information through printed publications and its Web site. 

Printed Publications.—The Minerals Yearbook summarizes 
annually, on a calendar-year basis, the significant economic and 
technical developments in the mineral industries. Three volumes 
are issued each year—volume I, Metals and Minerals; volume 
II, Area Reports: Domestic; and volume III, Area Reports: 
International. Volume I presents, by mineral commodity, 
salient statistics on production, trade, consumption, and other 
measures of economic activity. Volume II reviews the U.S. 


minerals industry by State and island possessions. Volume III is 
published as four separate regional reports that cover more than 
175 foreign countries; these reports contain individual country 
chapters that examine the mining, refining, processing, and use 
of minerals in each country in the region and how they relate to 
U.S. industry. Volume Ш chapters also contain information on 
fuels. 

The Mineral Commodity Summaries (MCS). which 15 an 
up-to-date summary of more than 90 individual minerals and 
materials, is the earliest Government publication to furnish 
estimates that cover the previous year's nonfuel mineral industry 
data. It contains information on the domestic industry structure, 
Government programs, tariffs, 5-year salient domestic statistics, 
and a summary of significant events, trends, and issues in the 
domestic and international minerals industry during the past 
year. 

The Minerals Yearbook and the MCS may be purchased 
by mail from the U.S. Government Printing Office, P.O. Box 
979050, St. Louis, MO 63197-9000; telephone, (202) 512-1800 
or (866) 512-1800 (toll-free); Internet, http://bookstore.gpo.gov. 

Electronic Publications. — Current and historical minerals 
information is available through the USGS Web site at http:// 
minerals.usgs.gov/minerals/. The Web site provides USGS 
minerals information products as well as USGS contacts for 
minerals information and links to other mineral-related sites on 
the Internet. 

Mineral Industry Surveys (MISs) contain timely statistical and 
economic data on minerals. The surveys are designed to keep 
government agencies and the public, particularly the mineral 
industry and the business community, informed of trends in 
the production, distribution, inventories, and consumption of 
minerals. Frequency of issue depends on the demand for current 
data. MISs are released monthly, quarterly, or annually. 

The Metal Industry Indicators (MII) report, which is 
published monthly, contains indexes that measure the current 
and future performance of three U.S. metal industries. For 
each of the three industries, a composite coincident index 
and a composite leading index have been developed based 
on procedures and data similar to those used to construct The 
Conference Board's coincident and leading cyclical indexes for 
the national economy. МИ$ also contain several indicators for 
metal prices. Nonmetallic Mineral Products Industry Indexes, 
also published monthly, contains leading and coincident indexes 
that measure the current and future performance of the industrial 
minerals industry. The indexes were designed by using the same 
procedures as the USGS metal composite indexes. 
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FIGURE 1 
А TYPICAL SURVEY FORM 
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signature, the data furnished in this report will be treated in 

confidence by the Department of the Interior, except that they 

тау be disclosed to Federal defense agencies, or to the 

IRON ORE (Usable ore) Congress upon official request for appropriate purposes. Unless 
objection is made in writing to the USGS, the information 

furnished in this report may be disclosed to the respondent's 

State Geological Survey (or similar State Agency) if the State 


has appropriate safeguards to prevent disclosing company 
proprietary data. 


FACSIMILE NUMBER 
(Please correct if name or address has changed.) 1-800-543-0661 


Pubic reporting burden for this voluntary collection of information is estimated to average 10 MINUTES per response. A Federal agency may not conduct ог sponsor, and a 
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Collection of nonfuel minerals information is authorized by Public Law 96-479 and the Defense Production Act. This information is used to support 
executive policy decisions Pertaining to emergency preparedness, national defense, and analyses for minerals legislation and industrial trends. The USGS 
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STATISTICAL SUMMARY 
By Joseph M. Krisanda 


The world production table was prepared by Glenn J. Wallace, international data coordinator. 


This annual report summarizes data on crude nonfuel mineral Because of inadequacies in the Statistics available, some 
production for the United States, its island Possessions, and the Series deviate from the for cgoing definition. For copper, gold, 
Commonwealth of Puerto Rico. lead, silver, and zinc, the quantities listed are recorded on a 

Although crude mineral production may be measured at any mine basis (as the recoverable content of ore sold Or treated) 
of several stages of extraction and processing, the stage of The values assigned to the quantities, however. are based on the 
measurement used in this annual report is what is termed “mine average selling price of refined metal, not the mine value 
output.” This term refers to minerals ог ores in the form in The total value of all nonfuel mineral production in the United 
Which they are first extracted from the ground, but customarily States in 2009 decreased to $59.0 billion, which was a 17% 
may include the Output from auxiliary Processing at or near the decrease compared with that of 2008; metals decreased to $21.9 
mines, | | | 


= In 2009, the value of nonfuel mineral commodity production 


| " | | for the following 12 mined commodities, in descending order 
Те tems nonfuel mineral production” and related “values” encompass В EUN 
vanations in meaning, dependin | 


и 2 mine shipments, mineral commodity sales, or marketable gold, sand and gravel (construction), copper, cement (portland) 
Individual "кы moa Plon by producers) as is applicable to the phosphate rock (marketable), molybdenum concentrates 
All 2009 iron ore (usable shipped), salt, lime, soda ash, and zinc. The 
his chapte. ological Survey (USGS) mineral production data published for 88% дй U.S. total duct | tabl ^ 
Bas are as of July 2011 For some mineral commodities, such as accounted for o Of the otal production value (table 
M и Yel, crushed stone. and Portland cement, estimates are In 2009, the value of nonfuel mineral commodity production 
cally, . Е 
propriate USGS i ii lain the most current information, please contact the їп the following 17 States, in descending order of production 
'S available on нш ч ни specialist. Specialist contact information value, was greater than $] billion: Nevada, Arizona, Florida, 
l altemativel ttp://minerals usgs gov/minerals/contacts/comdir | | | М; ; 
cling uggs реа” names and telephone numbers may be obtained Utah, California, Texas, A aska, Minnesota, Issouri, 
Science Infor т at (703) 648-4000 ог by calling the USGS Wyoming, Michigan, Pennsylvania, Colorado, Georgia, New 
каарет, = ы at | а (275-8747). Minerals York, Ohio, and Alabama. They accounted for 7394 of the U.S. 
Industry $ ommodities, tates, and countries) and Mineral 
| i value (table 3). 
minerals are also available on the Internet at http://minerals.usgs.gov/ total production ate (la ) 
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ТАВГЕ 1 


NONFUEL MINERAL PRODUCTION IN THE UNITED 5ТАТЕ5" ^? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


| 2007 — 


MEN mE mE 2008 | |^ 200 
"A Mineral = Quantity ____ Value ___ Quantity Value B Quantity Value 
Metals: eee EM = 
Beryllium concentrates ес tons 3,810 МА 4,410 МА 3.030 МА 
Cadmium? ess do. 3,070 23,400 2,990 17,700 2.840 8.140 
_ Copper С 1,170 8,450,000 1,310 9,200,000 1.180 6,280,000 
Gold . | kilograms 238,000 5.350,000 233,000 6.550.000 223,000 7,000,000 
 lronore, usable shipped = JUN Е 50,900 3,040,000 53,600 ' 3.770.000 27.600 2.560,000 
Lead — — _ metric tons 434.000 1,180,000 399,000 1,060,000 395,000 757,000 
.. Molybdenum concentrates) — |. do. 57,000 3,530,000 55.900 3,830,000 47,800 2,870,000 
_ Palladium* ОН kilograms 12.800 148,000 11,900 ' 136.000 12.700 108.000 
№ Platinum" "ERE | do. 3.860 162,000 3.580 ' 182.000 3.830 149.000 
Silver’ _ PEERS do. 1,280,000 554,000 1,250,000 600,000 1,250,000 588,000 
Zinc А | metric tons 769,000 2.620,000 748.000 1,470,000 710,000 1,220,000 
Combined values of magnesium metal, titanium 
__ concentrates, tungsten, zirconium concentrates — — XX 308,000 ' XX 518.000 " XX 345.000 
_ Total _ ОИ XX  25400000 XX 27300000 77 XX 21900000 _ 
Industrial minerals, excluding fuels:* u 
_ Ваше ____ _ А 455 20.600 648 30,900 383 19,900 
. Cement? i 
Masonry | А 4,320 614.000 * 3,030 428,000 * 1.970 269.000 * 
Portland 91,100 9.230.000 • 83,300 8,390,000 • 62.000 5,960,000 < 
Clays: 
_ Ball | Е 1,070 49,000 968 44.300 831 37,700 
Bentonite — 4,820 252.000 4.910 ' 267,000 ' 3,650 207.000 
Common MM EN 20,600 216,000 17,500 202,000 12,500 156,000 
Fre —— 7 565 23,800 296 ' 11,800 ' 320 12,000 
"Fuller's earth | 2,600 247,000 2,340 ^? 230,000 © "° 2,010 5 206,000 ® 
Kaolin EN 7.110 959,000 6,740 900,000 5.290 714,000 
Diatomite Dn 687 163,000 764 171,000 575 147,000 
Бейра | 730 " 43,800 650 "' 40,000 ' 550 "! 35,600 
Garnet, industrial" metric tons 61,400 11,300 62,900 13,600 45,600 6,850 
бетен е natural В МА 11,900 NA 11,500 NA 8,410 
_ Gypsum, crude” АЛЛАДАН 15,700 ' 95,000 ' 12,300 ' 91,200 ' 10,400 77.400 
Helium: 
Crude million cubic meters 40 68,900 42 90,100 40 85,700 
Grade-A — EM | do. 138 497,000 130 630,000 117 572,000 
Kyanite |... 118 29,100 97 25,500 7\ 20,000 
— Lime 20,200 1,760,000 19,800 1,830,000 15,800 1,650,000 
Mica, crude | metric tons 96,600 14,400 84.000 12,000 ' 50,100 7,040 
Peat mE 694 17,800 647 17,100 644 15,000 
“Perlite, crude metric tons 409,000 18,500 434,000 20,800 348,000 17,100 
Phosphate rock, marketable” _ __ 29,700 1,520,000 30.000 2,320,000 26,400 3,360,000 
7 Potash, gross weight"! MEN 2.600 480,000 2,400 740,000 1,500 500,000 
Pumice and pumicite metric tons — 1,270,000 28,900 791,000 15.900 410,000 12,300 
Salt | ПОД 45,500 1,520,000 47,400 ' 1,690,000 ' 43,100 1,750,000 
| Sand and | gravel: 
шесе ог 1.250,000' 8,820,000" 1,060,000" — 7,900,000 ' 836,000 6,330,000 
таа PUES cce ees NS 30.100 832.000 30,400 940,000 ' 24,600 783,000 
Industrial m , 
EE 12 i metric tons 231 1,020 (13) W (13) W 
Silica e : mM 11,100 1,260,000 11,300 1,520,000 9,310 1,330,000 
_ Soda ash ЕЕ И ME ааш. LEER aud E nec) 


See footnotes at end of table. 
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TABLE 1 —Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES ?? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


MN S 


ИЕ Тш 
= Mineral Quantity Vale — Quantity | Value. Quantity ~ Value 
Industrial minerals, excluding fuels- Continued: _ Е | На соса ~ Е Бш 
_ Stone: 
Cte о eese 1,650,000 14,100.000 1,460,000 " 13,600,000" — 1,170,000 — 11,300,000 
Dimension M 1,920 346,000 1,800 326,000 ' 1,620 328,000 
T deme! о оо кан 769 24,400 706 21,800 511 14,600 
o а metric tons 96,400 17,400 132,000 17,100 79.700 16,400 
- Yemiculite, concentrate 100 15 Ww 100 15 Ww 100 !5 Ww 
Combined values of andalusite, boron minerals, bromine, 

brucite (2007-08), clays [fuller's earth (2008—09)], 

emery (2008-09). greensand marl, iodine (crude), iron 

oxide pigments (crude), lithium carbonate, magnesite, 

magnesium compounds, olivine, pyrophyllite (crude), 

staurolite, wollastonite, zeolites, and values indicated 
—. By symbol W хх 1,340,000 ' хх 1,380,000 хх 1,120,000 

huj ттш ыы nee a ЖА — —— = 


А XX 44,700,000 у ХХ 44,000,000 ' ХХ 37,100,000 
„а NN XX 70,000,000 XX 71,300,000 " XX 39,000,000 _ u 
ia а do. Ditto. МА Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined values." 

ot applicable. 


ЕРИ 
Table Includes data available through July 26, 2011. 


Production as Measured by mine shipments, 
Dat are rounded to 


Shipments, 
$ 


sales, or marketable production (including consumption by producers). 
по more than three significant digits; may not add to totals shown. 


Byproduct from zinc concentrates. 
| есоуетађје Content of ores, etc. 
Cont 

| ent of ore and concentrate. 


Sou OF used unless Otherwj 


| se specified. 
uction. 
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Excl ta 
? udes attapulgite; included in “Combined values.” 
n, J rounded to two significant digits. 


Incl i 
m udes 8rindstones, Pulpstones, 
| Withheld 


“Excludes 
15 


апа sharpening Stones; excludes mill liners and grinding pebbles. 
Pany proprietary data. 

minous limestone and sandstone; all included elsewhere in table. 
ant digit. 


(0 avoid disclosing com 
3 abrasive Stone and bitu 
ta are founded to one Signific 
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NONFUEL MINERALS PRODUCE 


EE _ 
Andalsite — 5 
Bante — 


Beryllium concentrates 
Boron _ 


Вгопипе 
Cement: 


Masonry — 
| Portland _ 
Clays: _ 

Ball. 
Bentonite | 
Common 


Fire 


-Fuller's earth _ 
_ Kaolin 
Coppe? _ 
Diatomite - 
Emery | 


Feldspar | | 


Garnet, industrial 


Gemstones, natural” 


_ NV and GA 


TABLE 2 


(Principal States based on quantity unless otherwise noted) 


Principal States - 
NC 


СА, IN, AL, TX, РА 
TX, СА, MO, PA, MI 


TN, TX, MS, KY. IN 


WY, МТ, ОТ, AL, TX .— 


TX, AL. NC, OH, GA 
MO, CA, OH, TX, WA 
GA, MO, MS, VA, СА 
GA, SC, AL, AR, NV 
AZ, UT, МУ, ММ, MT _ 


_ СА, NV, OR, WA 


OR 


ОМС, VA, CA, ID, OK 


MT, NY, ID 
AZ, OR, UT, CA, ID 


God! - 
Greensand marl 


Gypsum, crude 

Helium: 
Crude _ 
Grade-A _ 


NV, AK, UT, СО, МА. 


NJ 


OK, IA, ТХ, IN, МУ _ 


KS and TX 


Other States (alphabetical order) 


AR. AZ, CO, FL, СА, IA, KS. KY. MD, МЕ. МІ, MO, МЕ. NM, NY, ОН, О 


D IN THE UNITED STATES, ВУ C OMMODITY AND STATES IN 2009' 


К. SC, TN, МА, WV. 


All other States, except AK, CT, DE, HI, LA, MA. MN, NC, ND, NH. NJ, RI, УТ, WI. 


_ AZ. CA, СО, MS. NV, OR. 


_ All other States, except AK, DE. HI, ID, MN, NH, NJ, NV, OR, RI, VT. МІ. 


CO. 

FL, IL, KS, NV, TN, TX. 
CA, FL, NC. TX. 

ID and MO. 


_ СА and SD. 


All other States. 
AZ, CA, ID. MT, NM, SD. 


AR, AZ, CA, CO, KS, LA, MI, NM, SD, UT, МУ. _ 


KS, WY, TX, ОН, ОК _ 


lodine, crude 


OK 


Iron ore, usable 
Iron oxide pigments, crude 
Kyanite - 


Lead’ 


CO, ММ, UT. _ 


MN, MI, SD, CA 


СА, AL, VA _ 


bu 
AK, MO, ID. MT. WA 


Lime 


MO, AL, KY, ОН, NV 


АП other States, except AK, CT, DE, НІ, IL, KS, MD. ME, MS, NC, NH, NJ, 


Lithium ‹ carbonate 
Magnesite 


Magnesium compounds 
Magnesium metal 


NV 


NV 
MI, UT, FL, DE, CA 


UT 


Mica, crude 


ica, SD, NC, GA, AL 5 

Molybdenum, concentrates CO, AZ, UT, ID, MT NM and NV. m mM 

Olivine WA and NC | mE 

Palladium? MT | | | 

Peat FL, MN, IL, ME, NY IA, IN, MI, NJ, ОН, PA, МА _ u 

Perlite, crude |... NM, OR, AZ, ID, CA NV. 2 | | 

Phosphate rock FL, NC, ID, UT | m 

Platinum? MT 03 

Potash NM, UT, MI | 

Pumice and pumicite CA, OR, NM, ID, NV AZ and KS. 

Pyrophyllite, crude NC and CA 

Salt LA, TX, NY, OH, KS AL, AZ, CA, MI, NM, NV, OK, TN, UT, VA, МУ. 

See footnotes at end of table. un 
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NM, NY, RI. SC, VT. 
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(Principal States based upon quantity unless otherwise noted) 


Table Includes data available through July 26, 201 l. 
Content of ores, etc. 


ШТ States based оп value. 


Mineral 7 Principal States —— 2. | — ... Other States (alphabetical order) | EM 

Sand and gravel: B Е i 
MI, UT All other States. | a Ae de ac ee E правну еза мыр d 

pora ТА pr ОК, ММ All other States, except AK, CT, DE, НІ, КУ, МА, MD, МЕ, МТ, NH, NM, OR, SD. UT, VT, WY. 
Silica stone’ ERE AR Е | T TEE T Lc DM uL 
Sh о AK, NV, ID, UT, AZ ^ СА, СО, МО. МТ. NM, SD. _ Er ызы ооо 
юма у апі СА С ол. ИБ ыан „ышы Е 
Saute 7—7 FL Au са Е ыл... ВЕЕР 
Ye л i M 
Crushed PA, MO, IL, FL All other States. —— 
“Dimension  S к " Ге СА, УТ All other States, except AK, DE, FL, НІ, IA, KY, LA, MS, ND, МЕ, NJ, ORRL —— 
Так, cde с МТ, ТХ, VT Е ERES OPERE 
Tianium с concentrates, ‘ilmenite VA and FL | mM un a 
Trpo ———._ _ ___ ОК AR РА. es машы казы зс, эш а и 
Tungsten CA PERENNI 
Nm nude ^^ бср" Е шы ORAN 
icc NEC NRI QR MK ————— НЫ 
UE 2 гена NM, ID, TX, AZ. СА NV e с. vau DEREN 
Zine’ пе О. МО, ID, МА, МТ ^ TN MR ос а е Еа 
болш con concentrates | Е FL and | VA M 


'Crindstones, Pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 
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VALUE OF NONF 


Value _ Percentage 
State (thousands) Rank _ of U.S. total 
Alabama = $1,020,000 17 1.73 
“Alaska —— 2.620000 4.45 
Arizona = 5.180,000 8.79 
Arkansas 636,000 30 1.08 
California 3,070,000 5 5.20 
Colorado 1,420,000 13 2.40 
‘Connecticut: 162,000 43 0.27 
Delaware! _ 24,500 50 0.04 
Florida 4,250,000 3 7.20 
Georgia E 1,410,000 14 2.39 
Hawaii E 116,000 46 0.20 
Idaho © 935,000 21 1.59 
Minois 929,000 22 1.57 
Indiana _ 806,000 25 1.37 
lowa 596,000 31 1.01 
Kansas 953.000 20 1.62 
Kentucky 668,000 27 1.13 
Louisiana 568,000 32 0.96 
Maine 125,000 44 0.21 
Maryland | 497,000 34 0.84 
Massachusetts’ — 214,000 41 0.36 
Мїсһїрап _ 1,760,000 11 2.99 
Minnesota 2,150,000 8 3.65 
Mississippi _ PE 208,000 42 0.35 
Missouri m 1,810,000 9 3.07 
Montana 982,000 18 1.67 
Nebraska 248,000 38 0.42 
Nevada 6,020,000 1 10.21 
New Hampshire 108,000 47 0.18 
New Jersey —. 270,000 37 0.46 
New Mexico 886,000 23 1.50 
New York 1,370,000 E 2.32 
North Carolina 846,000 24 1.44 
North Dakota! — — 51,000 48 0.09 
Ohio . 1,130,000 16 1.92 
Oklahoma 667,000 28 1.13 
Oregon 314,000 36 0.53 
Pennsylvania’ 1,620,000 12 2.15 
Rhode Island? _ 43,400 49 0.07 
South Carolina? 449,000 35 0.76 
South Dakota 230,000 39 0.39 
Tennessee u 675,000 26 1.14 
Texas — 2,650,000 6 4.49 
Utah. 3,900,000 4 6.62 
Vermont? 122,000 45 0.21 


See footnotes at end of table. 
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TABLE 3 


1,2 
UEL MINERAL PRODUCTION IN THE UNITED STATES AND PRINCIPAL NONFUEL MINERALS PRODUCED IN 2009 


= 


Principal minerals, in order of value 


Stone (crushed), cement (portland), lime, sand and gravel (construction), cement (masonry). 
Zinc, gold, lead, silver, sand and gravel (construction ). 

Copper, molybdenum concentrates, sand and gravel (construction), cement (portland), stone 
(crushed). 

Stone (crushed), bromine, cement (portland), sand and gravel (construction), lime. 

Sand and gravel (construction), cement (portland), boron minerals. stone (crushed), gold. 
Molybdenum concentrates, sand and gravel (construction), gold, cement (portland), stone (crushed). 
Stone (crushed), sand and gravel (construction), clays (common), stone (dimension), gemstones 
(natural). 

Magnesium compounds, sand and gravel (construction), stone (crushed), gemstones (natural). 
Phosphate rock, stone (crushed), cement (portland), sand and gravel (construction), zirconium 
concentrates. 

Clays (kaolin), stone (crushed), clays (fuller's earth), cement (portland), sand and gravel (construction). 
Stone (crushed), sand and gravel (construction), gemstones (natural). 

Molybdenum concentrates, phosphate rock, silver, sand and gravel (construction), lead. 

Stone (crushed), sand and gravel (construction), cement (portland), sand and gravel (industrial), tripoli. 
Stone (crushed), cement (portland), sand and gravel (construction), lime, stone (dimension). 

Stone (crushed), cement (portland), sand and gravel (construction), lime, gypsum (crude). 

Helium (Grade-A ), salt, cement (portland), stone (crushed), helium (crude). 

Stone (crushed), lime, cement (portland), sand and gravel (construction), clays (common). 

Salt, sand and gravel (construction), stone (crushed), sand and gravel (industrial), clays (common). 
Sand and gravel (construction), stone (crushed), cement (portland), stone (dimension), peat. 

Stone (crushed), cement (portland). sand and gravel (construction), cement (masonry), stone 
(dimension). 

Stone (crushed), sand and gravel (construction), lime, stone (dimension), clays (common). 

Iron ore (usable shipped), cement (portland), sand and gravel (construction), salt, stone (crushed). 

Iron ore (usable shipped), sand and gravel (construction), stone (crushed), sand and gravel (industrial), 
stone (dimension). 

Sand and gravel (construction), stone (crushed), clays (fuller's earth), clays (ball), cement (portland). 
Stone (crushed), cement (portland), lead, lime, sand and gravel (construction). 

Molybdenum concentrates, copper, platinum metal, palladium metal, sand and gravel (construction). 
Cement (portland), sand and gravel (construction), stone (crushed), sand and gravel (industrial), lime. 
Gold, copper, sand and gravel (construction), lime, silver. 

Sand and gravel (construction), stone (crushed), stone (dimension), gemstones (natural). 

Stone (crushed), sand and gravel (construction), sand and gravel (industrial), greensand marl, peat. 
Potash, copper, sand and gravel (construction), stone (crushed), cement (portland). 

Salt, stone (crushed), sand and gravel (construction), cement (portland), clays (common). 

Stone (crushed), phosphate rock, sand and gravel (construction), sand and gravel (industrial), stone 
(dimension). 

Sand and gravel (construction), lime, stone (crushed), clays (common), sand and gravel (industrial). 
Stone (crushed), salt, sand and gravel (construction), lime, cement (portland). 

Stone (crushed), cement (portland), sand and gravel (construction), iodine, sand and gravel (industrial). 
Stone (crushed), sand and gravel (construction), cement (portland), diatomite, perlite (crude). 

Stone (crushed), cement (portland), lime, sand and gravel (construction), cement (masonry). 

Sand and gravel (construction), stone (crushed), sand and gravel (industrial), gemstones (natural). 
Stone (crushed), cement (portland), sand and gravel (construction), cement (masonry), sand and 
gravel (industrial). 

Gold, cement (portland), sand and gravel (construction), stone (crushed), stone (dimension). 

Stone (crushed), cement (portland), sand and gravel (construction), sand and gravel (industrial). lime. 
Cement (portland), stone (crushed), sand and gravel (construction), salt, lime. 

Copper, molybdenum concentrates, gold, magnesium metal, sand and gravel (construction). 

Stone (crushed), sand and gravel (construction), stone (dimension), talc (crude), gemstones | (natural. _ 
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Value Percentage m i DT 
_ State (thousands) ^ Rank of U.S. total Principal minerals, in order of value | RE КЕ 
Virginia _ $955,000 19 162 | Stone (crushed), sand and gravel (construction). cement (portland), lime, zirconium (concentrates), 
Washington — 650,000 29 1.10 Sand and gravel (construction), gold, stone (crushed), cement (portland), lime. 
West Virginia 215,000 40 0.37 Stone (crushed), cement (portland), lime, sand and gravel (industrial), cement (masonry). 
Wisconsin 546,000 33 0.93 Stone (crushed), sand and gravel (construction), sand and gravel (industrial), lime, stone (dimension). 
Wyoming MD 1,800,000 10 3.05 Soda ash, helium (Огаде–А), clays (bentonite), sand and gravel (construction), stone (crushed). 
Undistributed 89,500 XX 0.15 
Toal 5900000) xx 100.00 — — QD 


XX Not applicable, — 


"Table includes data available through July 26, 2011. 
ав are rounded to по тоге than three significant digits; may not add to totals shown. 
Рата] total; excludes values that must be withheld to avoid disclosing company proprietary data which are included with “Undistributed.” 
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TABLE 4 
VALUE OF NONFUEL MINERAL PRODUCTION PER CAPITA AND PER SQUARE KILOMETER IN 2009 BY STATE"? 


a a E M стор ROC ae 


mes и То E PRIM Se ES ————- — — == — S525 


Land area I Total 
(square Population value Per capita Per square kilometer 

mE | State kilometers) m (thousands) _ : (thousands) | Dollars Rank - Dollars Rank 
Alabama 131,000 4710 — $1020000 — $216. l6 — $7750 19 
Alaska 1,480,000 698 2,620,000 3,750 1 1,770 44 
Arizona 294,000 6,600 5,180,000 785 6 17,600 5 
Arkansas __ 135,000 2,890 636,000 220 15 4,720 32 
Califonia __ 404,000 37.000 3,070,000 83 39 7,590 20 
Colorado 269,000 5,030 1,420,000 282 13 5,270 28 
Connecticut _ | 12,500 3,520 162,000 46 46 12.900 9 
Delaware 5.060 885 24,500 28 50 4,840 31 
Florida 140,000 18,500 4,250,000 229 14 30,400 1 
Georgia 150,000 9,830 1,410,000 144 22 9,420 16 
Hawaii 16,600 1,300 116,000 89 37 6.950 22 
Idaho — 214,000 1,550 935,000 605 7 4.360 35 
Ilinois __ 144,000 12,900 929,000 72 43 6,450 25 
Indiana 92,900 6,420 806,000 125 26 8.670 18 
lowa 145,000 3,010 596,000 198 17 4,120 36 
Kansas 212,000 2,820 953,000 338 10 4.500 34 
Kentucky 103,000 4,310 668,000 155 21 6,490 24 
Louisiana 113,000 4.490 568.000 126 25 5.030 30 
Мате | 79,900 1,320 125,000 95 35 1,570 46 
М Aaryland 25,300 5,700 497,000 87 38 19,600 3 
Mas sce 20,300 6,590 214,000 32 48 10,500 13 
МАП 147,000 9,970 1,760,000 177 20 12,000 10 
Minnesota. 206.000 5,270 2,150,000 408 9 10,400 14 
Мый! 121,000 2,950 208,000 70 44 1,710 45 
Missouri 178.000 5,990 1,810,000 302 11 10,100 15 
Montana 377,000 975 982,000 1,010 5 2,610 43 
Nebraska | 199.000 1,800 248,000 138 23 1250 48 
Nevada "T 284,000 2,640 6,020,000 2,280 3 21.200 2 
New Hampshire 23,200 1,330 108,000 81 41 4.630 33 
New ауу 19,200 8,710 270,000 31 49 » 100 7 
New Mexico 314,000 2,010 886,000 441 8 2.820 42 
New York | 122,000 19,500 1,370,000 70 45 1 1.200 11 
North Carolina 126,000 9,380 846,000 90 36 6.710 23 
one Dakota 179,000 647 51,000 79 42 285 50 
== Se 11,500 1,130,000 98 32 10,700 12 
(emm а 3,690 667,000 181 19 3,750 40 
Pu А њени 3,830 314,000 82 40 1,260 47 
e. nem | 12.600 1,620,000 129 24 14,000 8 
а 710 1,050 43,400 41 47 16,100 6 
E 78,000 4,560 449,000 98 31 5,760 21 
IHRE 197,000 812 230.000 283 12 1,170 49 
m s 6,300 675,000 107 29 6,320 26 
Te ^ EM 24,800 2,650,000 107 30 3,910 37 
ee ons 2,790 3,900,000 1,400 4 18,400 4 
Virginia кои 622 122,000 196 18 5.080 29 
трт ‚000 7,880 955,000 121 27 9,320 17 
e 72,000 6,660 650,000 97 33 3,770 39 
Wesi Virgini 62,400 1,820 215,000 118 28 3,460 41 
Wan 141,000 5,660 546,000 97 34 3,880 38 
а y 251,000 544 1,800,000 3,310 2 7 
ое ХХ хх 89,500 хх ps B 
_ Totaloraverage 9,160,000 * 306,000 * 59 000,000 х EC XL к 
See footnotes at end of table. Е | = КК, LLL es > 
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ТАВГЕ 4—Continued 


VALUE OF NONFUEL MINERAL PRODUCTION PER CAPITA AND PER SQUARE KILOMETER IN 2009 BY STATE”? 


XX Not applicable. 
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ТАВГЕ 5 


1.2.3 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE 


(Thousand metric tons and thousand dollars unless otherwise specified) 


oe be за прати ава а SS MC CC 
а 


Mineral 


Alabama: 


Cement: 


ECOUTER Е. —— 


Masonry _ 
Portland 


Clays, common 
Gemstones, natural 
Lime p 


_ Sand and gravel: 


Construction T 
Industrial 
Stone: 


iron oxide pigments (crude), mica [crude (2008—09)], 

salt, and value indicated by symbol W 
Total Е | 
Alaska: 


Gemstones, natural 


Sand and gravel, construction - 
. Stone, crushed = 
Combined values of cadmium (byproduct from zinc 

concentrates), gold, lead, silver, zinc 
Toal 
Arizona: 


. Clays, bentonite 

_ Copper 
Gemstones, natural 
Gypsum, crude 


Sand and gravel, construction 
Stone: 


___ Crushed 


__ Dimension, sandstone 
Combined values of cement, clays (common), gold, 
lime, molybdenum concentrates, perlite (crude), 


pumice and pumicite, salt, sand and gravel (industrial), 


___ Silver, zeolites, and value indicated by symbol W 


Total 
Arkansas: 
Clays, common 
Gemstones, natural 


_ Sand and gravel, construction 
Silica stone’ 
_Stone: 
Crushed 
, Dimension 


Combined values of bromine, cement, clays (kaolin), 
gypsum (crude), lime, sand and gravel (industrial), 
tripoli, and values indicated by symbol W 

_ Toal 
See footnotes at end of table. 
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metric tons 


450 
5,060 
2.240 

NA 
2.480 


16,700 
459 


55,600 


МА 
13,400 ' 
1,750 


1, 


292 
86,500 ' 


17,100 
(4) 


33,000 
(4) 


59.300 * 
486,000 * 


42,300 
398 
234,000 


96,500 
9.810 


382.000 
W 


24300 ——— 


330,000 


13 


78.000 ' 


20,000 


3,540,000 


1,520 


5,290,000 


1,170,000 ' 


1,950 
1,770 


657,000 ' 


157,000 
W 


7 


‚280,000 


4,520 
601 
66,300 
1,020 


237,000 
W 


467,000 ' 
776,000 ' 


3440000 — — 


2008 
Value Е 
303 38.000 * 
4.640 450,000 * 
1,970 34,400 
NA 398 
2,320 239.000 
13,800 ' 87.300 ' 
619 14,600 
50.000 370,000 ' 
7 3,720 
XX m 26.700 ' o 
XX 1.260.000 € 
NA 69 
11,400 " 84.800 € 
1,990 € 31.400 ' 
= XX 2,540,000 NEN 
XX 2.680,000 " 
23 1,220 
836 5.880,000 
NA 1,960 
247 1,840 
67,200 ' 562,000 ' 
15,300 ' 153,000 ' 
123 16,400 
XX —— 1230000 
XX 7,850,000 ' 
796 10,700 
NA 607 
8,800 65,100 
(4) W 
32.200 241,000 " 
21 2,740 
XX 390,000 i 
хх 710,000 ' 


i uM Quantity 


2000 = 
Value 
208 25,600 * 
3.420 307,000 * 
1.340 25,300 
NA 143 
1.960 225,000 
10,000 64,800 
370 11,200 
36.400 332.000 
4 1.460 
XX 26,500 
хх 1,020,000 
NA 69 
7.320 55,500 
1,940 34,800 
XX 2,530.000 s 
XX 2.620,000 
17 913 
711 3,780,000 
МА 1,540 
213 1,740 
40,200 357,000 
9,120 80,000 
94 13,800 
хх 942,000 
2 5,180,000 
539 7,630 
МА 410 
8,980 69.800 
(4) У 
30,000 217,000 
18 2,360 
хх 339.000 
xx 636000 - 
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H 
* 


З раро ЕНЕ SEO RD S ен acc ve Pe CR: po LEN 
_ Mineral Quantity Value Quantity Value Quantity Value 
ima i 5 ME LL Өш 5 
аа 
_ Cement: 


И 
пас 522 68,900 * 337 43,600 * 236 28,100 * 
ran 10,800 1,180,000 * 9,880 1,030,000 * 7.150 646,000 * 
E. o 
Bme 29 3,090 30 3,360 22 2,310 


R 
иес 549 3,390 469 3,570 318 2,370 
cm. (4) W 118 W (4) W 


Pas NA 818 NA 732 NA 727 
„этсе ~~ 


сту | 1,150 6,980 861 6,390 825 5.850 
Sad and ауе __ 


C l^ ^ REEL E. 
p eet 142,000' 1,530,000" 111,000" — 1,260,000 ' 79,200 912,000 
u 
—Mustn 1,850 43,400 1,500 42,300 1,300 35,800 


Басы и 

(she о __ 
E 51,000 533,000 51,400 ' 572,000 ' 41,400 378,000 
-Dimension ~ 


39 12,300 26 7,320 25 6,100 


фы а ИИИ 
Combined Values of boron minerals, clays (fuller's earth, 


and values indi 
тоа 7 14194184 by symbol w XX — 1,030000 ' XX — 1240000. XX _ 1050000 - 
4,420,000 XX ____4,200,000 XX ___3.070,000 


„Total ХХ 
о а НЫЙ XX 


UC cc у е (4) W 2 40 | 30 
P "NN: 174 1,100 141 644 60 405 
‚За and gravel, пора ООО МА 261 МА 419 МА 426 

p lees 47,200 ' 373,000 ' 37,800 ' 299,000 ' 29,300 217,000 


Пиве 10,300 76,700 9,590 ' 71,300 ' 6,970 63,200 
и lg c 
Combined var, E 21 3,870 27 4,510 11 3,110 
ч: Values of cement, Clays [fire (2009)]. gold, 
(crude), helium (Grade-A), lime, molybdenum 


COncentrat | 
65, sand and grave] (industrial), Silver, and 
І 


а Value indi 
loy Бу symbol W 1,130,000 


_ Тад Ma cM XX __ 1,590,000 XX 1,680,000 XX 
Ра: HN; XX 2,050,000 ' XX  2,060,000' XX 1,420,000 
Class, com ML XX 1,820000 _ 
x $c NM RM 
Seg natural 36 (7) (4) () 20 224 
Send and orava NA 6 NA 7 МА 7 


Mang gravel, cepe с 
Sone ~~ onstruction iana 8.340 ' 73.800 ' 7,350 ' 69,600 € 5,680 60,800 
Ж, АН Этни , , 
. Crusheg с rm 

p Ln 10,400 119,000 9,640 ' 106,000 ' 8,030 101,000 

и 

| Toul a NDA (4) (7) (4) (7) M ОР... 
[a зл ы XX | 92000 —— ^ XX 175000 Xxx 162,000 
нш U UUO | 


\ t mn о зена 

| ти eU UO NA | МА | МА 

Nand and punds (7) (4) (7) 

.— AM gravel Construction ——————— O O (4) (7) (4) 

NL ion 3,520 26,400 2,550 20,600 2,080 24,500 
1 к 


НЫ (4) (7) (4) (7) S (0. 
вю ух жю — — xx — usa 
e. 
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TABLE 5—Сопипџед 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE"^' 


(Thousand metric tons and thousand dollars unless otherwise specified) 


_ 2007 | 200% 2009 
Мппега! _ Quantity ЕЕ | Value Quantity Value Quantity Value — 
Florida: mE HEN "m "m" 
Cement: 

И РОННИ | 524 86,100 * 310 47.000 * 123 18,700 * 
E | ee к к 5,510 557.000 * 4.980 518.000 * 3,150 307,000 * 
UC MM MEM араа ы 
m Common mE m 2 3 W 2 W (4) W 

Kaolin 0 0— MEM 21 2,770 19 2,520 18 3,000 
. Gemstones, natural mE ui EE NA 1 МА 1 МА | 

Peat 501 9.800 488 9.760 527 10,100 
_ Sand and gravel: С | m 
^ Construction O 0 30.400 ' 232,000 ' 28,200 ' 219.000 15.600 125.000 
_ Industrial —— | | 441 8,110 573 7,480 431 8.270 
_ Stone, crushed | Ри 96,400 1,150,000 68,400 ' 894,000 ' 48.600 643,000 
Combined values of clays (fuller's earth), lime, 
magnesium compounds, phosphate rock, staurolite, 
titanium concentrates, zirconium concentrates, and 
values indicated by symbol Wo | XX 1,360,000 XX 2,040,000 XX 3,130,000 _ 
Toa — _ PEE В хх 3.410.000 С XX 330,000 XX 4,250,000 

Georgia: 

_ Ваше — ОИ | e W 7 1.350 7 1,350 
| Clays: 

___ Common | | MEM 1,350 8,110 952 6,020 631 3,870 
.  Fullerseath — BEES 758 67,700 646 "$ 51.800 ** (4) \ 
_ Kaolin ^ ^ — Е ННН 6,570 924.000 6.290 872.000 4,970 693,000 
_ Gemstones, natural п _ _ _ __ _____ МА 9 МА 74 МА 74 
_ Sand and gravel: — — 

__ Construction MERE a 10,200 63.800 7.360 ' 40,300 ' 5,260 31,100 

Industrial — — TEM 1.040 18,100 841 20.700 775 19,300 
cantons: Е 
__ = - n mE 80.100 815.000 61,900 666,000 45,100 518,000 
ucc Soke " 162 18,900 169 18,200 153 16,900 
Combined values of cement, clays [fuller's earth (2008)], 
feldspar, iron oxide pigments (crude), lime, mica 
... (crude), and values indicated by symbol W | XX 148.000 XX 114.000 XX 128,000 — 
Tota хх зш ^ XX 1790000' xx 1410.00 

Hawai: — —  — — 

_ Gemstones, natural — o NA 151 NA 151 МА 151 
: а construction NENNEN 1,850 ' 24,100 ' 1,640 ' 29.800 " 1,130 14,300 
ud EL i 8,800 141000 _ (7410  — 104000 — $5920 — 101.000 

- БРИ XX 165,000 ' XX 164,000 ' XX 116.000 

Idaho: 

Stone: = peu 24,200 ' 127,000 ' 18,800 ' 107,000 ' 12.900 75.000 
Dimension quartzite sandstone CHEN E us ан xod _ о = 
- — у дрн оа ах ee EN DENEN 34 4,200 34 4,130 25 3,370. 


See footnotes at end of table. s я Adice Ызы = 
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(Thousand metric tons and thousand dollars unless otherwise specified) 


Lam ccr co НЕА Aigner ate der э = 


2008. 


— Quantity _ 


Value — 


" Mineral Quantity 


— - —————— і ____ _ , 
—— 2L. = — — ———- 


Combined values of cadmium (byproduct from zinc 
concentrates), cement (portland), copper, feldspar, 
gamet ( industrial), gold, lead, lime, molybdenum 
concentrates, perlite (crude), Phosphate rock, pumice 
and pumicite, sand and gravel ( industrial), Silver, 
elites, zinc 
.. Total 


See oat So CT 
ава E TANE — са 


612,000 


781,000 ' 


XX 


. 921,000 


826,000 
1,070,000 


935,000 _ 


Пало: - 
Cement, portland 17 3,120 309,000 * 2,660 263,000 * 1,490 141,000 * 
ecu e 
„Clays, fuller's earth (4) м 112 w (4) W 
аа 
тоте, natural МА 34 МА 10 МА 9 
E Sand and gravel: = 
Ecc MEN бас 32,100 " 177,000 ' 27,000 ' 168,000 ' 22.500 144,000 
~ bndustrial c Е 4,090 86,800 3,980 108,000 3,440 104,000 
MI ат 
Stone, crushed Е u 78,400 614,000 67,600 ' 613,000 ' 56,500 513,000 
Combined values of clays (common ), lime (2007-08) 
Pet Stone, (dimension dolomite) ‘рой, and values 
~~ "dicated by symbol w XX 61,100 XX 60,900 XX 26,900 
з ИИИ ЕРНИ ЖК 61100 em KX әр 
M XX 1,250,000 XX 1,210,000 " 929.000 


Sc па NM = 
Lemen, portland T 


ase ‚980 263,000 * 2,590 226,000 * 2,690 233,000 * 
= ys, commo сате „сы Sar ae ы ш 2 
ыс 624 8,980 667 8,080 413 6,610 
=i MN ы. NA 4 NA 4 NA 4 
= = Savel, construction WEE 28,300 154,000 ' 23,300 ' 139,000 ' 18,800 100,000 
EN tone: M , , 
zc м теш m 1.800 ' 352,000 ' 44,100 290,000 
Dimension aa MTM 57.800 383,000 51, 52, | 
бе e 236 37,800 203 35.600 206 41,500 
0 ES , 
топе Values of cement (Masonry), clays (ball ) 
ri (crude), lime, peat, Sand and grave] 
MA 
| oa XX 140.000 ' XX 131,000 ' XX 134,000 — 
10 ЛЬ... CMM EI LIA сз, д gett у ИЕ e cec па ТАЛЫ he = Со ae A 
а о Men XX 986,000 ' XX 892.000 XX 806,000 
l юе — 
: n ИН Кш 331 2.630 269 1.140 184 828 
| “Ones, natural M ПН NA i з А ; NA р 
о Te a 
wie NONE MEE 1,490 9,050 1,250 9,230 1,780 14,800 
5 nd Ета el Construction a = 17 100 94, 1 00 г 15,800 г 89,500 r 13,600 87,600 
к. — не 35,500 286,000 38,700 ' 312.000 " 32,600 297,000 
у ues f а * 9 
ints ol cement, lime, peat sand and gravel 


Ё "Te 


4^. common Ис Bep oe 
н "ones, mtua _____ " 
elium Grad, у SE 

Мед T "NN 
Xi | о Million Cubic meters 
Nand and on... TS Te Á ils ucc 

ү а 

Nine: | аке, сор struction 
. | vL ja НИ 
3 ў Е E m lu зы уе. 
Dimension in 


Пар RR у. 


2,760 282,000 * 2,400 
563 3,830 548 
NA l NA 

88 316,000 79 
2,870 158,000 3,010 
11,200 ' 52,100 ' 10,500 ' 
23,400 199,000 23,100 ' 


14 1,990 


Ку а 
Sat end oF table —— uc A |. и 


: SUMMARY 2999 


_ 


20 


XX 


2,840 381 

1 МА 
384,000 68 
178,000 2,710 
51,600 ' 8,580 
180,000 17,200 
2,560 29 


шј, зна ПИ па а 
———_ 
—————— 


196.000 


XX 289,000" 5 _ 268,000'_ К. м E 
mm ХХ 681007 XX 680,000 XX 596,000 


2,430 

1 
332,000 
188,000 
43,300 


143,000 
4,650 
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NONFUEL MINERAL PRODUCTION IN THE 


TABLE 5—Continued 


UNITED 


STATES, ВУ ЅТАТЕ" 2 


(Thousand metric tons and thousand dollars unless otherwise specified) 


аслу лыш ешш б шол ш шышы ошын 


Мїпега! 


Kansas—Continued: "MD 

~ Combined values of cement (masonry), clays 
(fuller's earth), gypsum (crude), helium (crude), 
pumice and pumicite, sand and gravel (industrial) 
Total — 


Kentucky: 


— 


УУ у ш шш ———=— 


Clays, common 


veg, УУ 77 _______________________------— 


Gemstones, natural 


о шшш Е, 


Sand and gravel, construction 
Stone, crushed 


yee mmama 


Combined values of cement, clays (ball), lime 
Total 


MAL lm cnr es A 
Louisiana: 


Clays, common _ 


Gemstones, natural 
Salt 


Sand and gravel: 


Construction 
Industrial 


Combined values of gypsum (crude), lime, stone 
(crushed limestone and sandstone) 


Maine: 
Gemstones, natural 


_ Sand and gravel, construction 
Stone: | 
Crushed 
Dimension 


Combined values of cement, clays (common), peat 
Total un 
Maryland: 


Cement, portland 
_ Clays, common 


. Gemstones, natural 
_ Sand and gravel: 
Construction 
Industrial 
Stone: 
Crushed 
Dimension 


Combined values of cement (masonry), and values 
indicated by symbol W 
Total 
Massachusetts: 


Clays, common 
Gemstones, natural 
__Lime 
_ Sand and gravel, construction 
See footnotes at end of table. 
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(2007 


—— — — 


Quantity _ 


__ Маме _ 


62.200 " 


1,070,000 ' 


оюк 
Quantity a 


2009 _ 


Value | Quantity E _ Value n 


77.500 ' 
120,000 


69200 _ 


1 953,000 


t 


598 3,720 419 8.170 288 5,980 
NA 48 NA 173 NA 37 
9,070 48,300 7,620 ' 41,700 ' 7,260 39,800 
56.000 432,000 52.700 ' 422,000 ' 44,300 389.000 
_ Хх 307000 _ Хх 324,000" хх 233000 _ 
ХХ 791.000 XX 796.000 ' XX 668000 
552 13.800 509 12,900 353 9,120 
NA 7 NA 7 МА 7 
13,900 180,000 14,600 231,000 13,200 229,000 
26200 ' 240,000 ' 22.900 ' 231,000 ' 20.600 205,000 
635 21,200 748 23,100 682 25,900 
ХХ 106,000" ХХ _ 123000 ___ хх _ _ 9950 _ 
XX 561.000 ' XX 620,000 ' XX 568.000 
МА 277 МА 282 МА 352 
11,300 * 85,900 ' 10,200 ' 69.100 ' 9.090 59,300 
4,680 37,700 4.020 ' 33,900 ' 3.600 31,600 
6 1,580 7 1,720 6 1,300 
ХХ 53,900 хх 56.000 xx | 390 _ 
XX 179,000 ' XX 161,000 ' XX 125,000 
3,000 265,000 * (4) W (4) W 
173 W (4) W (4) W 
NA 1 МА | МА | 
12,400 123,000 12,000 126,000 7,980 99,200 
ка = (4) W = т 
31,100 282,000 26,100 ' 237,000 ' 22.300 200.000 
17 2.680 (4) W (4) M 
ав 279.000 _ xx 19800 . 
XX 672,000 XX 642,000 ' XX 497.000 
Э) 7) 24 7) (4) e 
NA 1 МА 1 МА l 
(8) (7) (4) (7) (4) (И 
15,800 141,000 11,300 ' 110,000 ' 9.460 _ 85600 
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TABLE 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE! 23 


(Thousand metric tons and thousand dollars unless otherwise specified) 


LE CARE EON 
E ү OPER амі 
AE Ен ИЕНЕН 


2008 2009 


2007 


aru — ....... Mineral Quantity Value Quantity Value — _ Quantity _ Value EM 
Nesicusets Continued: 
Ed С“ 

Oe 
~. NAAR 12,300 140,000 11,200 ' 130,000 ' 10,500 122,000 
-Dimension 98 12,000 53 7,140 44 6,130 


See 
Ма о о оо 
АА 

Cement: === 


Канина 


214,000 — 


XX 293.000 XX | 246.000 ' XX 
M MÁÉÉÉÉ—286000 XX 214,000 | 


a 149 20,200 * 99 12,000 * 80 9,800 * 
№ И. 5,490 537,000 * 4,930 502,000 * 3,550 350.000 * 
common te NEU 533 2,250 365 1,730 318 1,310 
as паша ни МА 2 МА 2 NA | 
с Т Ирне а => 841' 5,100 ' 603 ' 4,490 ' 372 3,110 
ete shipped 12,200 У 12,500 ' У 8,870 Ww 
За gravel: ————— 
| c PANINI MM 57,100 ' 231,000 ' 45,100 ' 211,000 ' 34,600 176,000 
Ен 1,360 30.000 1,500 26,800 1,330 27,700 
oe m 26,800 130,000 26.100 ' 136.000 ' 20,400 115,000 

Combined values of lime, magnesium compounds, peat, 

Potash, salt, stone (dimension dolomite sandstone), 
"mu, indicated by symbol W хх 1,010,000 хх 1,130,000 XX 1,080,000 — 
Os зз е XX 1,970,000 ^ хх 2,020,000" хх 1,760,000 
о аа ks ч NA : T > 
о NENNEN 38,800 У 41,100 Ww 18,700 У 
Nig oe 41 4,350 48 4,540 | 44 a 
E ilc SNR 47,000 ' 242,000 ' 34,700 ' 227,000 30,800 188, 
o шше 10,400 111,000 10,300 ' 122,000 ' 8,670 110,000 
сист Оа 28 14,400 31 17,200 25 16,700 

с [common (2007-08)], lime, 
gos € (industrial), and values indicated by 
w OoOO XX 2,410,000 | XX 3,090,000 XX 1,830,000 
ssi E XX 2,790,000 ' XX 3,460,000" XX 2,150,000 
A Weg c NERA 

Ee 

M s ЕССЕ 67 4,610 53 3,690 (4) У 


туда 1,540 
a MM 508 2,980 433 2,340 263 e 
Gemstones. po 4 w 384 w (4) 
= Tistones. Natural. a U ÀåġO (4) | 
Sand and py NA 1 МА 


and Brave] с ПИТ wee ae UT rr NA 1 З 000 
lone, crush шо у е 15,000 102,000 12,800 ' 91,400 и pros 
Mbined а 3,120 58,900 4,380 88,800 3,1 
lime (2007) ang пел (portland), clays (ball), 
; ' and gravel (i d . 
dicated b Industrial), and values 
“ated by 
2 Гоар c ыы хх 76,900 хх 77,200 хх е 
и э XX _____263,000 ' Xx : 
CN PC 
К -> Portland a M ТЕ е 434 000 е 
common SS O OO 5,230 515,000 € 4,650 451,000 к го 
аа аа 426 2,880 496 3,470 
Construction Т 
Айы, Mg NE э: 
и 14,300 ' 78,500 ' 12,400 ' 76,200 11,500 71,900 
Re fog, o a | | 21400 763 28,900 
ШЕР of tabis 642 19,400 648 400 NEL ШИН Шы 
ЧАП 
УПС 
“SUMMARY 2009 2.15 
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TABLE 5—Continued 


NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE ?? 
(Thousand metric tons and thousand dollars unless otherwise specified) 
zc C M MMC CC MEE RM 2007 — 0208 —— | 209 ____ 
Mineral Quantity Value ____ Quantity NER _ Маш __ Quantity Value 

Missoui—Continued: — 1. 

7 Stone, crushed ——- 83,900 630,000 76,400 ' 614,000 ' 67,700 $98,000 

i Combined values of cadmium (byproduct from zinc 

concentrates), cement (masonry), clays (fire, fuller's 
earth), copper, gemstones (natural), lead, lime, silver, 
stone (dimension granite), zinc XX 1,040,000 __ XX __ 892,000" — XX _ 672,000 _ 

^. Тога] XX 2,280,000 XX 2.060.000 XX 1,810,000 

Montana: 

Gemstones, natural NA 386 NA 380 NA 378 

_ Palladium’ kilograms 12,800 148,000 11,900 136,000 12,700 108,000 

_ Platinum’ do 3,860 162,000 3,580 182,000 3,830 149,000 

_ Sand and gravel, construction 16,000 ' 135,000 ' 13.400 ' 110,000 ' 11.200 85,500 

_ Stone, crushed 1,810 9,800 1.980 ' 14,000 ' 1,990 20,400 
Combined values of cadmium (byproduct from zinc 

concentrates), cement, clays (bentonite, common), 

copper, garnet (industrial), gold, lead, lime, 

molybdenum concentrates, silver, stone (dimension), 

talc (crude), zinc XX 910,000 XX 924,000 ' XX 619.000 — 
Total XX 1,370,000" xx 1370000 ХХ ___982:000 _ 

Nebraska: 

. Clays, common 135 * W 109 * W (4) W 
Gemstones, natural NA 4 NA 4 NA 4 
Sand and gravel, construction 13,500 ' 71,100 ' 14,000 ' 75,400 ' 12,900 75,500 
Stone, crushed 7,690 75,600 7,960 78,100 6,340 59,700 
Combined values of cement, lime, sand and gravel 

[(industrial (2009)], and values indicated by symbol W XX (7) XX (7) XX 113,000 _ 

— Total = MX 14097 1300. ХХ 2480 

Nevada: 

Barite | (4) W 641 29,500 377 18,500 

_ Gold kilograms 186,000 4,170,000 178,000 5,000,000 161,000 5.040,000 
Sand and gravel, construction 34,800 ' 180,000 29.500 ' 163,000 ' 21,400 138,000 
Silver kilograms 243,000 105,000 235,000 113,000 203,000 95,900 

_ Stone, crushed __ 0 0 0 12,700 111,000 10,200 ' 95,100 ' 8,290 90,500 
Combined values of brucite (2007), cement (portland), 

clays (bentonite, fuller’s earth, kaolin), copper, 
diatomite, gemstones (natural), gypsum (crude), lime, 
lithium carbonate, magnesite, molybdenum 
concentrates, perlite (crude), pumice and pumicite, 
salt, sand and gravel (industrial), stone (dimension), 
zeolites, and value indicated by symbol W хх 831,000 ' XX 893,000 ' XX 639,000 _ 
Total __ XX — 5.400.000' хх 6,290,000 ' xx ____6,020.000 _ 
New Hampshire: 
Gemstones, natural 
_ Sand and gravel, construction 8 : s | = 
‚150 ' 50,300 ' 8,150 ' 51,200 ' 6,930 55,600 
Stone: 
сиде? E 6,550 67,800 5,170 50,900 4,680 47,000 
е EU 5,570 | 34 4,900 35 шы Z 
See footnotes at end of table. 12400 E — = — С 
2.16 


U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK—2009 


t 


4 


mnc = т „= 


ТАВГЕ 5—Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE"??? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


— M л 
2007 2008 | __ 2009 


Mineral Quantity Value i Quantity Е Value Quantity Е Value 
Сан ш сс == нё 
Clays, common. 65 W un a = - 

y элс = Ро а 
_б emstones, natural NA 1 МА || МА 1 
n "c 


_Sand and gravel: 
NM 


nd gravel: о 
Construction 15,700 ' 145,000 13,600 ' 153,000 ' 11,100 116,000 
wo еннааннын авы 1,090 33,200 1,010 31,800 906 30,200 
Зе 20.000 162,000 17,900 155,000 14,500 124,000 


а 
Combined values of greensand marl, peat, and value 


„dicated by symbol W XX 3,220 XX (7) ХХ (7) 
а... В - EE ae. ee 77 

_ Toal XX 343,000 XX 339,000 ' XX 270,000 

p ——— ^ NE" QE с=з a 

„оттоп 28 269 14 120 10 90 

—————— 

er oo 108 783,000 104 734,000 56 300,000 

Gemstones мша osn 21 

Rmstones, пап МА 24 МА 21 МА 

Sand and gave: oU 


„Construction _ 18,400 ' 158,000 ' 14,600 ' 127,000 ' 14,700 118,000 
D Bx c o REM ————— -m 

-Industrial (4) W 4) W BE 

т MN CENA 

-Crushed ны 40,200 


Е 7,590 56,700 7,020 ' 43,400" 6,130 
„ев (4) W 27 939 32 986 


———— 


Combined values of Cement, gold, Bypsum (crude), HN 
helium (Grade-A), lime (2007-08), molybdenum 


concentrates, perlite (crude), potash, pumice and 

pict, salt, silver, zeolites, and values indicated 
E: мем XX 582,000 ' хх 720,000 XX ___42700_ 
C NENNEN aa XX — 1.630.000' XX 886,000 
Pu =з э С 699 28.500 745 28,200 605 30,200 
аа МА 96 МА 96 МА 97 

t uu ы ыы ы рс = 

х, ааваа ес 7,990 400,000 7,660 43 l ‚000 6,240 426,000 
: о, с 34,300" 286,000" 34,400" 260,000 ' 31,100 266,000 

C i ы ыс ү, 
po 0M DU equis. 47.300 432.000 41,000 " 384,000 ' 96.900 410,000 

: ined values of cadmium [byproduct from zinc 

ent 
rates (2007-08)), cement, garnet (industrial) 
Peat, sand and grave] ' 


(2007 ч), yo (industrial), talc [crude 
Тоа 7 Stonite, zine (2007-08) XX _ 393.000 хх 354,000 Xx 207000 — 


onh Cani MM ен — ____1,470,000" ^ хх 1370000 
po NN XX 1,550,000 XX 1,470,000 XX 1,3 
= — (€ 
Kaolin 4,980 
-Kaolin pn MM EN 1,720 19,500 1,260 12,900 E 
Gemstones t 20 792 15 W 

с n 
Pool NM ONE NA 384 NA 659 NA a 
Sand and pg tere 6 4, 
‘ind an Ew ___ OO 43 10,300 22 4,580 l 
Conse, ML CENE 


58,800 ' 7,570 43,000 


Industria) 7 11,500 г 62,900 ' 9,770 ' 
Xt fore. SM CMM 1,510 ' 29,400 1,300 28,000 
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NONFUEL ММЕКА 


TABLE 5—Continued 


(Thousand metric tons and thousand dollars unless otherwise specified) 


n — ——— —À EL 


Mineral ee 

‘North Carolina—Continued: _ К ees u 

(Son O I uec 

Ec REN 
Dimension 


————— кыр — — ——— 2 —— ———— 


Combined values of andalusite, feldspar, olivine, 
phosphate rock, pyrophyllite (crude), and values 

.. indicated by symbol W 

Em CHEN 

North Dakota: — — 

. Clays, common 


Gemstones, natural 
Lime 


.. Sand and gravel: 
Construction 


Industrial 


Stone, crushed 


Cement, portland 
m lays, common 
Gemstones, natural 


nn ———————— 


——— — ——— 


Lime 


“Sand and gravel: 


Construction 
Industrial 
Stone: 


~ — ————— M 


Dimension 


Combined values of cement (masonry), clays (fire), peat, 
...sat — 
Total. 


Oklahoma: 
Clays common ___ 


Gemstones, natural 
_ Gypsum, crude 
__ Sand and gravel: 
Construction 
Industrial 
Stone: _ 
Crushed 
Dimension 


Tripoli 


Мас tons 
Combined values of cement, feldspar, helium (Grade-A), 


iodine (crude), lime, salt, and value indicated by 


Oregon: 


Gemstones, natural 


Sand and gravel, construction 


_ Stone, crushed 


See footnotes at end of table. 
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L PRODUCTION IN THE UNITED STATES, BY STATE"? 


2007 2008 | 2009 
_ Quantity . Value КОК Quantity DM Value Quantity _ Value 
70,200 898,000 57.500 806.000 38,500 584.000 
48 20.400 58 25.200 62 22,300 
OOO __ 131040 __ _ ХХ т 150000 Хх 160.000 — 
XX 1,170,000 XX 1,090,000 XX 846,000 
(4) (7) 84 549 (4) (7) 
NA 4 NA 4 NA 4 
(4) (7) (4) (7) (4) (7) 
15,000 * 49,400 ' 12,100 ' 39.200 ' 14.400 47,000 
(4) 0) (4) 0) (4) (7) 
Е 224 1270 _ 226 — 133 985 _ 3,980 _ 
XX 50,600 ' XX 39.800 ' XX 51.000 
916 92,000 * 762 74.000 * 550 53.000 * 
1,190 16,500 983 15,900 770 13,400 
МА 4 МА 4 МА 4 
1,690 159,000 1,670 166,000 1,130 129.000 
41.000 ' 272,000 ' 33.800 ' 244,000 ' 27.200 241,000 
1,080 33,000 1,010 34,300 849 26,300 
68,000 448.000 54,100 ' 446,000 ' 42,700 388.000 
37 6,050 29' 3,660 ' 26 4,790 
XX 254.000. хх 262,000 ' xx | 271000 
XX 1.280,000 XX 1,250,000 " _ хх 1,130,000 
1,050 5,170 756 3,900 572 2,800 
МА 106 МА 4 МА 4 
2,820 ' 17,100 ' 2,180 ' 16,200 ' 2,180 15,900 
16.200 94,200 ' 14,700 ' 95,500 ' 11,600 68,200 
1,710 44,600 2,040 63,700 1.410 40,300 
45,800 298.000 47,200 ' 345,000 ' 36.800 308,000 
65 11,700 53 8,750 35 4,330 
40,600 1,600 86,000 1,800 (4) w 
_____ ХХ 261,000 ХХ 285,000 хх 228,000 __ 
хх 734,000 ' хх 820,000 ' XX 667,000 
NA 2,150 NA 1,620 NA 1.220 
21.200 164,000 ' 14,900 ' 121,000 ' 12,200 102,000 
30,600 211,000 23,500 ' 174,000 ' 15.800 119000 _ 


ee АЕНА 
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TABLE 5—Continued 


NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE! 2.3 


(Thousand metric tons and thousand dollars unless otherwise Specified) 


Масаи с а iet e л, 


- ыкы ОИ uM ШИШЕ ЖАН 
HM Mineral m Quantity Value Quantity Value Quantity Value 
Oregon—Continued: _ 7 i ТС Е ЇТ 
Combine values of cement (portland), clays [bentonite,- | 
Y common (2007-08)], diatomite, emery (2008—09), lime, 
' ilte (crude), pumice and pumicite m XX 128,000 XX 106,000 XX 91,500 
zu ETC _ 0 XX L0 508000! — хут — и 


hss, common 

emnes natural 
eames т 
Cie ОН —— 
Заа ра e 
Constuction © ___ 
аар Бзрын 
Sag 
К. ee и 
Dimension 0 —— — 
р бе па 
FE с Л 


Rinde biang; о NE 


е araj 
Sand and gave: Що Крас ссн 
Ойло so И 
ИИ 


И 


T MEN ИИ 


304 40,500 * 254 34.000 * 

5,660 568,000 * 5,150 510,000 * 
683 4,890 640 4,840 
МА l NA | 
1,100 112,000 1,130 126,000 
2 79 2 62 

18,300 143,000 16,100 ' 132,000 ' 
685 15,800 677 16,300 
111,000 960,000 101,000 " 1,140,000 
59 16,200 42 11,100 


(4) (7) (4) (7) 


176 23,700 * 

3,740 356,000 * 
451 3,040 
МА | 
985 126,000 
3 90 
13,900 114,000 
618 15,600 
83,000 975,000 
39 9,670 


(4) (7) 


__ хх HET ТҮ МИНИШЕТ а 7 == XX 1,620000 - 


NA l NA l NA | 
2,410 31,200 2,000 " 27,400 ' 1,820 23,300 
(4) (7) (4) (7) (4) (7) 
2,240 21,200 1,840 ' _ 17,900 ' 1,820 20,200 


| M ce 491 60,100 * 323 41,600 * 
Сауу. Е i 3,680 355,000 * 2,930 284,000 * 
x Common iia изу ү" " 
Fire — а 826 3,990 461 2,130 
И __ 37 83 29 66 
Gemstones, atual e К 297 17,600 199 11,300 
ма МА | МА | 
Sind and в (4) (7) (4) 0) 
"ug м я 
. эи eae пио 10,500 ' 57,700 ' 9,660 ' 46,500 ' 
Sone Mac cH 837 22.000 679 21,100 
Crushed it се 
Оте mu 30,400 290,000 22,500 235,000 
el ee DEAE 9 850 4 472 


~ Tora 


о б 
xd M c RR 
vo i Duro c у. 
= crushed "nnn 
grams 


о at eng. fable ——————— 53 


sic, 
“SUMMA 
RY—2009 


RN 


(4) (7) (4) (7) 


а nest 
Iu а= OTT NES ——Y NE а шы шш зы а У fo па EI ис 
ч === XX 808.000 ' XX 642,000 XX 449,000 
бы, common ___ 
Т Ал е o 


XX 52,400 XX 45,300" _ xx 43,400 


174 22,000 * 

1,870 169,000 * 
311 1,300 
144 8,590 
NA l 
5,900 32,900 
441 14,000 
18,200 201,000 
3 401 


(4) (7) 


151 W 155 W (4) W 
14,300 " 52,000 ' 12,500 ' 48,000 ' 10,500 37,900 
== M = -- 8,570 4,040 
36,600 5,390 34,300 4,450 29,300 
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TABLE 5— Continued 


NONFUEL MINERAL PRODU 


(Thousand metric tons an 


ure EL d ELT E E — ——— -— ——— — 


2007 2008 2009 
Mineral | Quantity И — Value Quantity Value Quantity Value 
South 1 Dakota — Continued: DOE 
Combined values of cement (portland), feldspar. 
gemstones (natural), gold, gypsum (crude), iron ore 
(usable shipped), lime, mica (crude), stone 
(dimension granite), and values indicated by symbol W XX 175,000 XX 165.000 " XX 159,000 
Total —— DNE m | хх 2630007 _ хх 247.000 ' хх 230,000 
dn E ie 
__ Clays: Е e ж е 
Ba a 677 30.600 568 25.900 511 22,800 
__ Common 199 1.360 155 1,090 133 816 
_ Sand 1 and gravel: BEEN 
.— Construction _ NEN ЕЕ 7,640 ' 54,500 ' 7.180 ' 56.200 ' 5.360 42.800 
_ Industrial EN 1.070 32,400 983 ' 32.800 783 27.100 
_ Stone, crushed _ 63,400 559.000 46.200 461.000 40,100 431,000 
~ Combined values of f cadmium (byproduct from zinc i 
concentrates), cement, clays (fuller's earth), gemstones 
. (natural), lime, salt, stone (dimension marble), zinc XX 315.000 XX 281.000 ' XX 150.000 
.. Total И хх | 992,000 ' _ XX &59,000 ' XX 675,000 
_ Cement: | 
_ Mason _ m 368 52.100 * 274 40,300 * 202 28,300 * 
__ Portland i NEN 10,900 1,060,000 * 11,100 1,110,000 < 8,350 815.000 * 
_ Clays: _ 
__ Bentonite _ EE 64 3.730 73 12.000 54 8,610 
__ Common _ | ПИ 1,950 12,600 2.070 13.700 1.800 13,000 
. Gemstones natural — HM NA 202 NA 202 NA 202 
_ Gypsum, crude _ be ee, ЕЕ 2,520 ' 15.300 ' 1,870 ' 13,900 ' 1.310 9.330 
__Lime PM Е | 1,620 132,000 1.500 128,000 1.040 105,000 
Salt. MEM и 8.950 143.000 9.080 157.000 8.910 164,000 
Sand and gravel: 
Construction К | 96.100 ' 656,000 ' 88,300 ' 631.000 ' 70.000 528.000 
Industrial о ЭЭ 3,280 123,000 3,590 ' 139,000 2,130 84,400 
~ Stone: 
= E _ 153,000 1,020,000 150.000" — 1,100,000 ' 110,000 782.000 
— 243 31,600 269 27,700 236 42,000 
Combined values of brucite (2007-08), clays [ball, 
fire (2009), fuller's earth, kaolin], helium, talc (crude), 
„рше XX 72,100 - XX 77,700 хх 69,700 _ 
Тоз! ________ XX 3320000! — XX 3.450.000 ' - XX 2.650.000 
Utah: mm 
Beryllium concentrates metric tons 3,810 NA 4.410 МА 3,030 bá 
ны С ы и 
-- HD = а 781 МА | 
p and gravel, construction En S gib 2 Ки es idi п 
7 Stone: P 45,700 ' 265,000 ' 38,900 " 222,000 ' 32,400 190,000 
__ Crushed — 13,200 97,800 8,950 ' 72.700 ' 4,830 39,400 
Dimension, sandstone _ A 8 619 B pu | ò 844 
See ‘footnotes at end of table. Fe ES Se, Se сузш ве eee | — - Жк 
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ТАВГЕ 5— Continued 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY ЗТАТЕ" 2.3 


(Thousand metric tons and thousand dollars unless otherwise specified) 
2007 _ 2008 | © 2009 


ER сыы eh 
Mineral __ Quantity O Vale 7 Quantity Value Quantity Value 
Lh Continue ара ER | | m 
Combined values of cement (portland), clays (bentonite), 

copper, gold, gypsum (crude), helium (Grade-A), lime, 

magnesium compounds, magnesium metal, 


molybdenum concentrates, phosphate rock, potash, 
silver 


XX 3,370,000 XX 3,730,000 XX 3,510,000 
O a 0 | Е ХХ __ | _ _ _3+510,000_ 
Total XX 3,880,000 XX 4,170,000 ' 3,900,000 


Nes, natur NA | МА | МА | 
-Sand and gravel, construction —— 5,310 ' 35,300 ' 4,960 ' 33,600 ' 4,470 36.700 
Stone: Е 


Crush 6,460 46,200 5.690 ' 47,500 ' 5,430 54,900 
-Dimension 7700 110 35,700 112 35,900 108 30,000 
оле aoU 


AeA (4) (7) (4) (7) (4) (7) 
Та Kg 


uM LLL XX ^ пою ESSENTIA LR" 122.000 — 

ш NNNM ECL HMM их mam 

Clays, common 725 7,840 766 8,540 505 5,830 
Kyanite MEME 20,000 

ще. 118 29,100 97 25,500 71 , 

rco MEME M (9) | - - » 

_ Sand and gavel, construction ——— ——— —-— —— 12,400 ' 116,000 ' 10,400 ' 111,000 ' 8,180 93,100 

SEL Аз 
„Stone, crushed 62,600 713,000 57,400 ' 712,000 ' 42,200 577,000 


~“Simiculite (crude), Zirconium concentrates XX 310,000 XX 318,000" — — XX 260,000 
- Тоа ia ы XX — 1480000 ~~ xx | _1,170.000 — ХХ 955.000 
ol CRANE = = 

и _в = = ~ „ =- 
е nes, natural ELLE NA 49 NA 30 NA dá 

wi a (4) 66 (4) m а i 
Sion о construction _ 5 45,700 ' 325,000 ' 39,600 ' 326,000 ' 29,900 230,000 
ы пед Е 5 18,000 166,000 17,500 ' 168,000 ' 14,700 131,000 

RT Values of Cadmium (byproduct from zinc 

"i crn Dr elas [fre (2000) 

gravel inka | 108-09) ча lime, olivine, sand and 
~ Hi and valy * Stone (dimension miscellaneous), 

Toa) 7 7 dicated by symbol У хх 258,000 XX 228,000 сро 
Жы Virgina oT НЕ а 749,000 ' XX 722,000 ' as = 
Gemstone Mag __ A. «ee 
[^ a т =“ M | 
| ть 675 5,620 426 3,840 410 3,480 
Mcd ан 345 17,600 338 17,200 241 14,700 
C MN ы 14,600 115,000 15,200 ' 127,000 ' 12,500 126,000 

es alues of cement, clays (common), lime aay 

ҮЗ, stone (dimensi ML 85,300 ' хх 71800 
- Тоа con sandstone) _ ХХ 87400 XX _ 85300' _ ) ыы 


Ие — Е et А. == 
| ( 


— — r 215.000 
Зе СЕН XX 234,000 XX 215,000 — 
SNS at end ofiabig 7 XX 226000 ХХ  234000' — 


ИТ 


_ 


TABLE 5—Сопипџед 
NONFUEL MINERAL PRODUCTION IN THE UNITED STATES, BY STATE"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


о, —— — 
D — SSS 


(02000 _ 2008 — i | 200 ___ 
Mineral _ Quantity | Value o Quantity | Value _ Quantity __ Value _ 
Wisconsin: NM 
_ Gemstones, natural Е mE u NA 6 NA 7 NA 7 
Lime EE | i 959 78.000 852 71,500 751 70,100 
Реа! Е i | (4) 26 (4) 26 = j 
| Sand and nd gravel: | 
Construction BEEN 39,000 ' 189,000 ' 36.200 ' 190,000 ' 29,100 143,000 
Industrial _ mM 2,650 90,100 3,290 120,000 2,730 105.000 
Stone: 
Crushed 32.800 191,000 25,900 238.000 ' 22,900 198,000 
Dimension 307 35.900 250 33,300 _ 207 _ 29800. 
Total | XX. 585.000" ХХ 652.000 ' XX 546.000 
Wyoming ___ кане 
Clays: 
^ Bentonite _ | ИШИ 4,250 227,000 4.400 ' 233,000 ' 3230 172.000 
^ Common Žž еее 59 226 37 89 41 104 
_ Gemstones, natural | МА 15 МА 14 МА 14 
_ Sand and gravel, construction | 19,500 ' 98,300 ' 17,500 ' 103.000 ' 17.200 92,200 
Stone, crushed ——— — 12,500 61,400 12,100 57,100 16,000 75,400 
_ Combined values of cement (portland), gypsum (crude) - 
helium (Grade-A), lime, soda ash, stone [dimension 
| QQ008-09),zeotes (200) — ХХ 1,370,000 XX 1,640,000 XX _ 1460000. 
Total — XX 116000 о XX  200900' XX 1.800,000 
Undistributed: | | и 
Connecticut, . Delaware, Maryland (2007), Massachusetts, 
Nebraska (2007-08), New Jersey (2008—09), North 
Dakota, Pennsylvania, Rhode Island, South Carolina, 
Vermont, Undistributed хх 190,000 XX 167,000 ' хх _ _ 89 .500 _ 
*Estimated. 'Revised. МА Not available. W Withheld to dvoid ОЕ сотрапу proprietary data; included i in "Combined values? data for each State. 
XX Not applicable. -- Zero. 


'Table includes data available through July 26, 2011. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers) 
Data are rounded to no more than three significant digits; may not add to totals shown. 

‘Withheld to avoid disclosing company proprietary data. 

*Recoverable content of ores, etc. 


Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 


Withheld to avoid disclosing company proprietary data; value included in "Undistributed." 
Excludes attapulgite; included in "Combined values." 
Less than У unit. 
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BY THE UNITED STATES! 2? 


(Thousand metric tons and thousand dollars) 


АН 2007 7 EE Oe этме 2009 7 


———— —— MÀ ст пе = — —— = 


Mineral Quantity _____ Value - Quantity _ Value .. Quanti ty __ Vale — 
Piero Ri Rico: 


терца 1,390 W 1,300 W 936 W 
Coys common NN | 96 547 75 437 54 328 
xt O O O oŘÃĖÁ 11 2,250 T 998 11 1,750 
инее 45 1,500 45 1,500 45 1,500 
Sion, стве 


| 13,400 100,000 11,000 ' 96,000 ' 8,370 68,700 

та 105.000 "Xx рад — мт 
Маз Бад ох 7230 
eiui Samos, попе erigi —  ———— w w W W w W 
Guam sone, crushed asooo 329 3,760 325 3,780 296 3,380 
rio ds, sone, спава — ———  —— — м W w w w w 
Rl XX 3360 MON GAME. NIME X) _ 3,380 


° 5 a * 
‘Estimated, Revised. W Withheld to avoid disclosing company proprietary data, ХХ Not applicable. 
Table i Includes data available through July 26, 2011. 


Production âs measured by mine shipments, sales, or marketable production ( including consumption by producers). 
la are rounded to no more than three significant digits; may not add to totals shown 
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TABLE 7 


U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS" ` 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral or product н "m 
Metals: _ TEN Е Е RES тае =з - 
Aluminum: НЕ MERECE. _ " 
Crude and semicrude _ = 5-5 | __ metric tons 
| | Manufactures | _ "EP "M Е |. do. 
| _ Antimony: КОРКИН _ n aw - 
МА alloys. waste and scrap О 7 u | до. 
Arsenic metal, arsenic content — — — — — PRENNE do. 
| _ Bauxite and alumina: | "MEE "m" Е o 
Alumina, calcined equivalent : | | "n" HE 
__ Bauxite: ИИС | | 
Е 7 _Саїсїпей, refractory : ry and other er grade PEN BEEN 
Crude and dried — Н 
‘Specialty y aluminum compounds, sulfate, chloride, fluoride-based ее tons 
Beryllium, unwrought, and waste and scrap, other including articles not Е 
_ elsewhere specified, beryllium content kilograms 
Bismuth, metal, alloys, waste and scrap. bismuth content - Ни | до. 
Cadmium: ____ | НЕ 
Metal — MEM Lors UN do. 
Sulfide, gross weight m MM Е do. 
E /— Unwrought and powder Е | | до. 
Waste and scrap | Ж | MM EM | do. 


_ Chromium: MM 


| Ores and concentrate | 


/— Metals and alloys: 


Metal, unwrought powders, waste and scrap, other 


unl do. 
Ferroalloys, high-carbon, low-carbon, ferrochromium-silicon |^ do 
_ Chemicals: EM 
___ Oxide, trioxide, other —— | до. 
T Sulfates MEE до. 
Salts of oxometallic or peroxometallic acids, zinc and lead chromate, sodium m 
|. dichromate, potassium dichromate, other do. 
Pigments and preparations dg, 
_ Cobalt: | 
NE Acetates and chlorides | | ИОН | do. 
___ Oxides and hydroxides dg, 
_ Metal: и 
Unwrought, powders, waste and scrap, mattes, other intermediate products of 
metallurgy Н | до. 
Wrought and cobalt articles № | и do: 
_ Copper: — mE 
Е Unmanufactured, ‚ does not ‘include unalloyed scrap, Copper content | до. 
р _ Semimanufactures ке: де. 
| Scrap, alloyed and  unalloyed "EP m mE ‘de. 
_ Ferroalloys not listed elsewhere: m оул 
Ferrophosphorous и mE m i ED S 
Other ___ ОИ _ до 
_ Gold: | 
___ Ores and concentrates __ kilograms 
__ Dore and precipitates 7 и 
_ Bullion, refined. | | до. 
| _ Wastea and scrap Ја 


See footnotes at end of table. 


| 2008 _ 
__ Quantity | 


3,280,000 
150,000 


366 
1,830 
1,050 


1,150 


32,800 
1,230 


346 
531 


2,380 
1,370 


407,000 
222,000 
908,000 


2,350 
9,360 


2,430 
106,000 
459,000 ' 
886,000 


Value | 


9,020,000 
683,000 


1,360 " 


10,200 
2.110 


684,000 


1,600 


4.000 ' 


50,400 


16,500 
6,730 


4,370 


20,400 
43,100 


38,900 
362 


31,200 
10,600 


6,320 
19,400 


112,000 
104,000 


1,920,000 
1,870,000 
2,960,000 


4,590 
16,300 


52,300 
3,000,000 
13,100,000 


1,970,000 


Quantity 


2,710.000 
122.000 


385 
1,710 
354 


946 


2,120 


299,000 
194,000 
843.000 


1,130 
3,130 


2,160 
97,400 
281,000 


728.000 — 


Value 


77,300 
МА 


1,280,000 
1,140,000 
2,010,000 


2.080 
6,840 


48,600 
3,000,000 
8,760,000 


1,750,000 
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(Thousand metric tons and thousand dollars unless otherwise specified) 


| ш EF 
M TERRAM Mineral or product Quantity Value Quantity Value 
мн ы РО —_--———— V Loc Браво Spee ae i LM arie 
Metals—Continued: 
ы uu 
olt Continued: 
5 ^. Metal powder kilograms 1,210 25,300 329 8,460 
о kilograms 
ME M ~ do. 2,920,000 67,900 2680.000 64,600 
„тийш т Вава аса i Е 
# o _ Sel mill products — ————— 12,200 NA 8,420 NA 
mr products PEN 
e __ Fabricated steel products 1,900 NA 1,560 NA 
о Cast iron and steel products 304 NA 238 NA 
meand steel MM 
' Ferrous, includes tinplate and terneplate, excludes used rails for rerolling and other uses 
and Ships, boats, and other vessels for scrapping 21,500 10,400,000 22,400 7,120,000 
-Pig iron all grades | = 51 11,400 T 4,200 
— Dirctreduced iron, steelmaking grade LEE metric tons 804 97 271 38 
—.. Ships, boats, and other vessels for Scrapping Ес 4 354 4 773 
_ Used rails for rerolling and ¢ other uses, | includes mixed (used plus new) rails 76 54,900 59 38,700 
-dron ore Мао Tu 11,100 1,240,000 3,920 356,000 
ee анаа а И Мас о uite 
-Base bullion, lead content Е metric tons 614 2,040 34 113 
„Ore and concentrates, lead content 7 mn 8. 277,000 243,000 287,000 275,000 
—.Un*rought and alloys, lead content. - do. 68,100 119,000 77,600 80,100 
-Wrought and alloys, lead content a do. 6,150 9,880 4,310 8,280 
~ Sap, gross Weight = ы pos mE do. 175,000 92.800 140,000 72.000 
Magnesium: DM C Ни Е 
-Waste and scrap, magnesium content (aaa do. 2,600 5,420 2,280 5,200 
— Metal, "іш content | =a ~ do. 3,100 9,770 6,120 20,500 
~ Alloys, gross weight —— MN do. 6,760 29,900 9,190 40,400 
Р и ——— CUI eme ыш а... Оби : 
~. wder, sheets, tubing, ribbons, wire, other forms, gross weight do. 1,950 30,200 2,050 30,500 
Е Wie MM c Е 
~ end concentrates with 20% o, more manganese —  — — ————— do. 48,300 10.700 15,300 2520 
"ui ёте, all grades mE do. 23,400 20,600 24,200 27,900 
~- Sicomanganese a 7,140 9,020 18,800 17,500 
"ach including alloys уда стар ити do: 4,580 11,600 3,470 9,040 
"mide _ на = 11:006 14,600 8,420 13.400 
Mercury. ~~~ анаа rM MOY | 
` nae ин 732 10,100 753 10,300 
І | нен E — и 
s BITS of precious metals whether or not chemically defined — do. 925 564,000 154 238,000 
Molybdenum, 8 У ВАР а а ЧОХ, 
m Ore an ВИ а нае. 
‹ E. i. CIS, including roasted and other, molybdenum content do. 32,700 1,810,000 29,600 631,000 
ИЕ 
тв cii —— do. 16,700 428,000 10,600 159,000 
= Olybdates, all, gross мер С 1,540 46,700 1,500 18,000 
denm, molybdenum, content di. 1,290 62,400 827 2600 
» Includes "i m ME ELLE e ne t a ~ 
То we; ба unwrought, bars and rods, waste and scrap, wire, other, 
eight do 2 190 192,000 1,790 112,000 
ckel, Nicke] coe M ' ‘ 
"Wrought and | O O O 11,600 345,000 7,020 313,000 
Б m Stainless stee] scrap and waste and scrap do. 94,600 1,340,000 90,000 814,000 
101 alloyed pa > а ш. ы c кб 24,200 
T; штод ЖЕ Tods, profiles, wire, sheets strip, foil, tubes, pipes do. 1,700 45,500 "us 
t wie shasee ас e 
Pher alloyed atcha Г DANS, rods, profiles, wire, sheets, strip, foil, tubes, pipes, 1,120,000 
hottest 87055 Weight ds 42,100 —— 1,730,000 3000 — 1,120,000 
ES at end Of table. sss de 4210 а 
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TABLE 7—Continued 


U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Mineral ог product — 


Metals—Continued: = ees eee == 22 T 

. Niobium (columbium) and tantalum: р pee ee в "ES 
= 

~ Ores and concentrates —— u ПРИ _ kilograms 

_ Ferroniobium ще. 5 Е | до. 

| Tantalum: e. И 

Отеѕ апд concentrates, includes synthetic | до. 

| — Unwrought; powders, waste and scrap, u unwrought alloys and metal —  — —— do. 

Wrought | E НИКИ Е ||, до. 

| . Platinum-group metals: _ EO | Е 

Palladium, palladium content | до. 

___ Platinum, includes waste and scrap and metal, platinum content _ | do. 

Iridium, osmium, ruthenium, gross weight | do. 

| Rhodium, rhodium content — mM do, 

_ Rare earths, estimated rare-earth oxide content: — Bui 

|. Cerium compounds — — — | Е ЕН do. 

. Compounds, inorganic and organic EE do. 

Metals, including scandium and yttrium MEER | |. до. 

___ Ferrocerium and other pyrophoric alloys do. 

~ Selenium and tellurium: О 

Selenium, selenium content ME Е ЕШ do: 

m Tellurium, tellurium content | 7 do. 

_ Silicon, gross weight: EE mE К 

.  Ferrosilicon | _ meine ions 

__ Metal _ до. 

© Silver: BEES 

Bullion, silver content mE u m kilograms 

.. Dore, silver content. NEHMEN EF 

/— Metal powder, gross weight Ш Ч 

___ Мигате, gross weight до. 


/— Ores and concentrates, silver content SS foie do 
__ Semimanufactured forms containing 99, 5% ог more Ђу weight of silver, gross weight do 


Waste and scrap, gross weight 


,  Unwrought, other, gross weight E mE BE hi 
Thorium: Н o 

Оте, monazite concentrate | _ | | до. 

|. Thorium and thorium-bearing materials, compounds i do. 
Tin: ИШ ЭА ШӨ __ 


———————————————— ÁN QE 
= 
НЕ 


Ingots and pigs 


__ metric tons 
Tin scrap and other tin bearing material, except tinplate scrap, includes rods, profiles, - 


wire, powders, flakes, tubes, pipes 


__ Tinplate and terneplate | р 
Titanum n 7 i 
Metal, waste and scrap, unwrought, wrought products and castings, ferrotitanium — 
and ferrosilicon titanium | до. 
__Огезапд concentrates : | до. 
Pigment, dioxide and oxide E до. 
_ Tungsten, tungsten content: 
"n Ammonium paratungstate do. 
___ Carbide powder do. 
_ Metal | powders | до. 
See footnotes at end of table. 
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62,800 
1,130,000 


277,000 
462,000 
104,000 


26,400 
70,300 
6.450 
1,980 


1,380,000 

663,000 
1,390,000 
4,490,000 


545,000 
50,000 


17,700 
35,400 


413,000 
94,800 
890,000 
34,900 
130,000 
720,000 
2,570,000 
47,700 


12,700 
9,800 


14,500 
247,000 


34,600 
14,900 
733,000 


621 
1,340 
981 • 
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197,000 
1,760,000 
80.600 
302,000 


12,200 

7,610 
18.600 
21.200 


8,920 
3,030 


29,500 
2,260,000 


203.000 
36,200 
473,000 
3,260 
50,300 
199,000 
4,290.000 
15,700 


1,250 


62,000 


65,600 
192,000 


1,290,000 
8,590 
1,470,000 


10,100 
53,300 
57,100 


17,000 
240,000 


318,000 
179,000 
52,200 


30,300 
47,100 
4,020 
1,220 


840,000 
455,000 
4,920,000 
2,970,000 


613,000 
8,130 


14,200 
37,900 


167,000 
130,000 
834,000 
27,900 
122,000 
525,000 
2,480,000 
59,000 


18,000 
4,730 


3,170 


11,600 
224,000 


23,300 
14,800 
649,000 


375 
469 
361 


__ Quantity | ЕЕ К 


954 
2,740 


2,900 
50,100 
26,900 


229,000 
1,040,000 
34,400 
48,400 


8,040 
6,210 
15,700 
28,000 


10,300 
1,210 


16,900 
2,070,000 


93,600 
72.700 
434,000 
2.690 
55,400 
252.000 
4.300,000 
21.200 


269 
379 


22,200 


46,200 
175,000 


799.000 
8,230 
1,310,000 


5,990 
19,600 
25,500 


Value 


m 


(Thousand metric tons and thousand dollars unless otherwise speci fied) 


lg ME NN Ru ua ЩИ 
Е 2008 2009 
Mineral or product Quantity Value мапу Value 
ent e 
[c —ÁÀ— B! D oom ce ШЕШУ Mile 7 


Tungsten, tungsten content—Continued: _ Fees ud аа 


Miscellaneous tungsten-bearing materials, ferrotungsten, | ferrosilicon tungsten, 
TIWIOUPhI, waste and scrap, wrought, compounds __ _ metric tons 2,540 84,200 1,520 48,600 


Ores and concentrates 8 до. 496 * 14,500 38 * 1.080 
D NM ние 


Tr en LLL === = 


a master alloy, gross weight — ______КНортате 21,900,000 76,200 11,200,000 27,800 

—— Vanadium content are ПЕ о. 281,000 12,600 672,000 15,000 

= тта E |. do. 57,100 3,740 22,700 1,040 

; до. 249,000 5,650 401,000 4,970 

"gu “Эйе and hydroxides, vanadium content | зоо ылы ш 11,300 506,000 5,270 


мт chloride, chromates of zinc or of lead, compounds n.s p f? lithopone, 
Ory e, sulfide, gross weight __ _ metric tons 49,500 76,500 25,400 47,500 
E о Mtes, zinc content = = № 172500 598,000 785,000 656,000 
w c MEN а 4,970 20,900 6,160 17,700 
| do. 3,250 3,260 2,960 3,070 
в 
ой ae ee SRM" S 574 566 1,140 


Ores and ERU И до. 316 
Concentrates 90 
берн за — у до. 42,100 51,100 39,600 36,300 
= germanium oxides and zirconium dioxides = _ до. 2,970 42,400 3,050 31,400 
Касл MA do. 344 10,400 165 7,660 
D xs M do. 2,330 180,000 2,140 192,000 
ER Lug LEE === — _—— 0 . — . Е с СИЕ _——— — 
bdustial Minen ————— XX 69,300,000 ' XX  — 49,100,000 
NS manufactured. — тсн ан ч Aw 
i um . ое ООВ a 
Мар ee metric tons 21,900 59,000 12,300 32,000 
—— ] а e cum uL ppc c b 
_ Sto carbide ын aaau NN _ do. 34,400 48,500 25,900 32,200 
беш inci round and refined do. 17,000 46,600 20,700 37,700 
„Asbestos, includes торо; у OOOO ee 
Matufsctured ——— 500000000 NIA XE 
mr 7 ЕЕ НЕ МА 33,200 МА 24,500 
Barite natural barium, 2 VE metric tons 368 345 59 69 
Boo ч “fite = do. 61,600 10,500 49,300 10,200 
ue compounds: cb = 
Boric acid, ir, pounds: 
* ско НИ у C PTS Вац 
= = cles orthobori and anhydrous 303 165,000 171 109,000 
ии BENE 7 519 192,000 417 176,000 
Е | сЕ. =. 
"pounds, inc] a organ а ы аш ы ТА Че ы, ЛИОН 
~ Content udes methyl bromine and ethylene dibromide, bromine metric tons 3,500 ' 9,120 2,310 6,510 
Elementaj 
шнын) gross i ИИ "ID 
emen, bul n do. 6,140 7,100 3,810 5,930 
tht " НЫ — — 2 
„Фу “ale and clinker —— 823 102,000 884 107,000 
"y MA $i. 
M EN = 
D a I 65 4,580 35 2,430 
ee | 1,090 161,000 709 100,000 
x Mese __ m 393 49,600 328 42,800 
чм =“. 127 44,000 ' 90 28,500 
Me neci riu 2,960 606,000 2,290 459,000 
» , es И Е —_—__ 
Шушы : Chamotte ог dinas earth. activated clays and earths, artificially 
Аш. 07 466 ' 72.700 ' 374 69,500 
„Т таран thousand carats 34,000 —— 14,700,000 25,200 9,940,000 
е, oo thousand carats 34, URN DR ПР ПА о ad, du 
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TABLE 7—Continued 
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS" : 


(Thousand metric tons and thousand dollars unless otherwise specified) 


2008 2009 
| u |. Mineral or product "E m Quantity Value Quantty .— Value 
Industrial minerals—Continued: u mu m Е 
| Diamond—Continued: u А HN 
Industrial including exports and reexports: Е 
| Unworked | | Е thousand carats 1.280 28,000 947 17,500 
| _ Powder, dust and gri grit, natural and synthetic T o |. do. 125,000 61,700 76.900 37,600 
. Diatomite - m Е Е Е ЕЕ 151 67.700 88 41,100 
_ Feldspar ЕО = E _ metric tons 14.600 2.390 7.520 1,150 
Fluorspar = НИ | | uuu T do. 18,800 3,340 14.100 2.230 
Garnet, industrial | E | до. 12.500 9.050 13,200 10,700 
_ Graphite, natural and artificial m = "DEINEN _ do. 62.800 182,000 46.400 130,000 
_ Gypsum and gypsum products: = | 
| Cmde — | | DEM С 149 20.500 156 16.000 
(Phaser O ио I | u 135 47.400 155 37,800 
© Boards | —_ m MEM 98 133,000 665 120,000 
Other | | | | С ХХ 55.400 XX 50.200 
. Helium, Grade-A _ Е . million cubic meters 70 152,000 71 160,000 
_ ledine: s 
__ Crude, resublimed mE | | metric tons 950 17.400 1.160 22.900 
Potassium iodide | о до. 568 11,300 126 2.720 
_ гоп ox oxide pigments : and hydroxides: сес 
Pigment grade О | m | do. 4,740 12,100 5.640 15,500 
Other grade _ 5. И 46,900 31,800 11,300 18,500 
_ Kyanite, andalusite, sillimanite" a 36 10,400 26 7,510 
Lime ___ "e — Е 174 27.100 108 18,500 
| — Lithium chemicals: | | 
Carbonate e ла и i metric tons 2.720 15.800 1,030 7,130 
_ Hydroxide - EE о e. 5.680 40.700 4.400 31,600 
Magnesium. compounds: | 
_ Compounds, chlorides, hydroxide and peroxide, sulfates B | dos 38.000 29.100 37.800 28,300 
"Magnesite, crude and processed: 0 2335 | | 
А __ Caustic-calcined magnesia | и dos 890 779 503 296 
__ Dead- -burned and fused magnesia | до 22 100 13.100 8 390 5,950 
si magnesia "IMP |. de 18,100 18.900 12,700 13,500 
е 
— 5 "UR do. 21,000 3.350 10,500 1,480 
_ Меса: _ 
(0 Scrap and flake: | D к= g T 
Powd | т. : 
ке. = Ес | metric tons 6,630 7.810 5.940 8,850 
as 
аса ао осе do. 2,430 731 2,090 1,600 
__ Sheet: А | ' 
U р Ее А 
EM beber "m do. 105 238 96 437 
“шз Ош _____ ____________ __ de. 1,920 18,600 1,020 15.300 
5, gross weig t | | 
= ES 9,370 NA 9,280 NA 
Peat Se == | 
c T 186 17,800 77 8.570 
SIME дый MU CTS metric tons 37,000 NA 33,000 NA 
.Potasht: — | 
Ро! hlorid eg eee ХХ 
ig Ld ш. eee әз; до. 104,000 МА 342.000 NA 
Potassium sulfates, all grades do 585 000 МА 00 МА 
E -—— Sea ИЕ КИНЕ . А 355,0 
s rota um не c = Mu do. 5.090 6,050 8,450 250 
Pumice and pumicite c X -———— (A ` y ' | 5.100 
I nop EMEN EP 7220 11 Е 
Salt , 
See footnotes at end of table. — m o бзи е pus 
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(Thousand metric tons and thousand dollars unless otherwise Specified) 


i a Eu o x LENA 
AN ..2008 — D ЕЕ 2009 
___ Mineral ог product Quantity Value Quantity Value 


Industrial minerals— Continued: 


Eos м ш SERM 

... Construction: 
Sand 98 18,000 79 19,000 
Gravel 


294 4,380 360 4,050 
Маа € —|À (""— 3.100 260,000 2.150 175.000 
Sila, special stone products NA 8,730 ' NA 7,640 
_Soda ash 5,370 939,000 4,410 838,000 
_ Stone: 
T н ны E NN MN 1,240 61,600 1.260 58.300 
— Dimension XX 65,700 XX 48,300 
_Stontium compounds: 
Carbonate, precipitated kilograms 118,000 114 160,000 107 


— 09% hydroxide, peroxide do. 749,000 ' 641 ' 615,000 358 


- Sulfur. Е 
— Elemental ` m 953 ' 272,000 1,430 82,200 
Sulfuric acid, 100%} H,SO, metric tons 262,000 42,700 254,000 23,900 
eee tric tons 
lak, excludes .Powders-talcum (in package), face, compact 244 46,000 188 37,600 
~eun (in package), face, сотр 


_Yermiculite® 5 985 3 610 
~Nollastonite® metric tons 30,000 9,000 35,000 10,700 
—Leolites® ee naa do. 200 46 200 47 
_ Tota SEM аш ee Е z XX 19,00000' - ХХ 13400000 

ann Хх 13400000 


a | XX _ 88400000” XX — 62.500.000 
timated "Rew: XX 62,500,000 

E. Revised. do, Ditto. NA Not available. X X Not applicable. -- Zero. 

, © Includes data available through July 26, 2011. 


la are "M dx 

rounded to no more than three significant digits; may not add to totals shown. 
T specifically provided for 
‘chides Puerto Rico, 
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TABLE 8 


U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLU 


DING MINERAL FUELS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


Metals: _ 
Aluminum: | 


Crude and semicrude 


Manufactures — — ol Е сое до. 
~ Antimony: НЕ PER un г. 
= Metal ___ ____.__- m до. 
i Orea е and concentrate, antimony content — — — —  —  » _ EN do. 
Oxide, antimony соем MM do. 
Arsenic: MM КЕЛИРГЕ ЕЈ 
| Acid HMM | do 
Mea — ______ mn do 
Sulfide — Ч | | dé: 
Trioxide __ a do, 


_ Bauxite and and alumina: 


_ Alumina, ina, calcined equivalent - 


.  Bauxite: 


Calcined, d, refractory and other grade 
Crude and dried mE | | 


Specialty aluminum compounds, sulfate, e, chloride, fluoride- based | 


Beryllium, ore, concentrates, oxide, hydroxide, unwrought including powders, 


waste and scrap, other, beryllium-copper master alloys, beryllium-copper plates, 
sheets, strip, beryllium content 


metric tons 


$$ 


КС. ПРИ И mM _ kilograms 
. Bismuth, metallic do. 
_ Cadmium: О Е | 
| Mea | B Е | до. 
__ Sulfide, gross weight - PEU | de 
__ Unwrought and powder mE do. 
Chromium: n Е 
Chromite ore ME /— metric tons 
Metals and alloys: PEN 
с. Ferroalloys, high-carbon, low-carbon, ferrochromium- silicon — . до. 
Metal, unwrought powders, waste and scrap, other m do. 
Chemicals: MM MEME 
Oxides, hydroxides, trioxide and other | | до. 
= Sulfates do. 
Salts of oxometallic or peroxometallic acids, zinc and lead chromate, sodium 
dichromate, potassium dichromate, other __ " do. 
= Carbide _ i do. 
Pigments | and preparations based on chromium do. 
_ Cobalt: B 
Metal: i 


do. 

Unwrought, excluding alloys and waste and scrap, includes cathode and metal mE 
powder, may include intermediate products of cobalt metallurgy do 

Oxide and hydroxides do. 

,. Other forms, includes acetates, carbonates, chlorides, sulfates so! | do. 


Copper: | — | o | PE 


Unmanufactured, does not include unalloyed scrap, copper content o. 


do. 

Semimanufacturs E x 

___ Scrap, alloyed and unalloyed ЕН: ES 

See footnotes at end of table. — -= - 0. 
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Alloys, и s, unwrought, waste and scrap, wrought, cobalt articles | с do. 


(2008 _ 
| Quantity _ 


4,200,000 


325,000 


7.050 
164 
21,800 


115 
376 
(4) 
6,320 


2,530 
1,110 


10,500 
62,000 


77.600 ' 


1,930,000 


44,000 
439,000 
153,000 


197,000 


533,000 
13,100 


11,400 
56 


33,600 
129 
2,100 


1,570 


8,430 
1,110 
4,710 


848,000 
301,000 
106,000 ' 


‘Value’ 


12,500,000 
1,210,000 


29,700 
828 
124,000 


682 
2,610 
11 
2,920 


1,100,000 
178,000 


277,000 
72,400 


20,500 
44,700 
565 
3.040 
5,090 


44,800 


1,170,000 
145,000 


32,300 
92 


30,800 
2,460 
10,700 
59,400 
618,000 
63,400 


49,900 


6,210,000 


2,090,000 ' 


485,000 


(02000 — 


Quantity _ 


4,110,000 
264,000 


4.750 
167 


23,800 
1,250,000 


4,940 
135.000 
117,000 


77,200 


248,000 
7,570 


9,100 
71 


15,300 
165 
1,700 


МА 
5,870 
1,460 


2,130 


733,000 
225,000 


71,800 


u Vale _ 


7,980,000 
732.000 


19.600 
1,010 
81,000 


11 
1,890 
334 
2,740 


613,000 


91,800 
208,000 
30,600 


5,720 
20,600 


371 
2,430 
1,110 


17,500 


294,000 
74.900 


28,000 
88 


18,100 
3,060 
8,650 


МА 
198,000 
37,500 


27,300 


3,510,000 
1,050,000 


231000 _ 
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ТАВГЕ 8— Continued 
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS? 


(Thousand metric tons and thousand dollars unless otherwise specified) 
E кез Л, ON D LR 
E рр 2008 2009 
] Mineral or product Quantity antity у 


—— Value? 


Meals Continued: __ T 
_Ferrvalloys not listed elsewhere: 

ii = Ferrophosphorus m metric tons 

d Other O у T dos 

un ыы ee, фо 


Кеја 
т а a O OO —— А О 
| NIU! and waste and scrap — — — —... kilograms 
| ... Gallium arsenide wafers, doped and undoped do. 
у Germanium, wrought, unwrought, waste and scrap, gross weight do. 
Gold: MN ветви mM 
ны ы RN 
i Ores and concentrates malo ee “kilograms 
RC “з ташны = 
Bulion, refined о ————— do 
~ ва ар  — "m 


poo cene cene D e eU чыны 
Compounds > > 
unma NND do. 
rium, unwrought metal HR аркыны ын do. 


„Stainless steel 
.. n and stee Scrap: 
F Ta со НИИ —— 


— Cist irn and steel products 


EN SOLNM 
EU ый др — 
P9 boats, and other vessels for scrappin g m 

—— Sed rails for ae SU ан exe, > 


and compo, a. 
~- p, reclaimed, E hand residues L4 7——————. дә. 
~~ Wrought, all fome су 29h and residues, lead content do. 
~ MO ned S, ы " MU E E м 
ipeum, Cing wite and powders, gross weight do. 


Waste and . 
m. “Че and scrap, 87055 Weight 
м Б до. 
=t 946 Bross weight MNA M EM EE 
3 Sum do. 


LI A T игры ча ышын чыш 
- "ganese. | eet ey 916 forms, тај —————— | 
а аена р 


-Ores and ND E. 
B с concen . а а 
ка "manae Tates with 20% Or more manganese, Manganese content do. 
n NE c пол ——— -— —— т ё@прапебе со: ee 
кота 222. Brades, manganese content do. 
Ме ~= Banese, manganese on с % 
"eu lal, ны —-——_ о. 
p А, oth ste and ann —————— 
З Chemicals ~ =. ST Wrought, Waste and scrap, gross weight do. 


- 0 Manganese dioxide vp ne 40 
Mercury, 7—15 dioxide and Potassium permanganate, gross weight do. 
| з зы ин њен 


5 for : ЕВ 
Коп ore ME e ee = 
Lead: о 
р 
NT. Band bars, lead content 
с ad t metric tons 
een ead 1 Content си 


“iste 


i 


10,200 
12,900 


41,100 
166,000 
40,200 


27,500 
85,100 
118,000 
36,500 
324 
102,000 
144,000 


29,000 
5,220 ' 

777 

586,000 


3,600 
4,980 
2,340 
(4) ' 
151 
9,250 


309,000 
26,200 
1,290 
3,250 


24,100 
44,300 
13,000 

1,970 


289,000 
351,000 
245,000 
31,700 
23,600 


155 


7,530 
36,700 


18,500 
155,000 
39,600 


15,700 
1,830,000 
3,190,000 

485,000 
6,620 
2,210 

69,500 


МА 
МА 
МА 
МА 


1,450,000 
2,800,000 
971,000 
18 

80,600 
918,000 


660,000 
62,400 
2,040 
14,000 


58,800 
190,000 
74,100 
14,700 


154,000 
1,130,000 
682,000 
116,000 
39,600 


1,700 


Quantity 


138 
4,710 


35,900 
145,000 
29,400 


146,000 
127,000 
43,400 
476 
64,300 
105,000 


14,700 
3,530 
464 
345,000 


2,990 
2,420 
1,020 
(4) 
57 
3,870 


251,000 
28,100 
1,330 
1,340 


20,900 
21,400 
4,790 
205 


154,000 
121,000 
83,500 
23,000 
18,600 


206 


leams of ; do. 
~ Precious - 
Se footnotes at end ofa a whether or not chemically defined do. 15 66,800 14 
| OS 660 | 


12,600 
131,000 
39,100 


4,260,000 
3,580,000 
589,000 
8,760 
1,430 
35,200 


МА 
МА 
МА 
МА 


814,000 
877,000 
304,000 
79 
17,700 
376,000 


480,000 
46,800 
2,620 
5,950 


40,300 
86,800 
29,800 

4,170 


82,600 
215,000 
135,000 

57,800 

45,800 


1,350 
31,300 


TABLE 8—Continued 


U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINER 


(Thousand metric tons and thousand dollars unless otherwise specified) 


д 
——— — ————— — А 


AL FUELS"? 


(2000 — 
Quantity __ 


2008 | 
Mineral or product _______ _____ Quantity Value 
Metals—Continued: ee ашы ысы Е ЕЕ =_= сасе 
_ Molybdenum: = EET dE 
Ores and concentrates, including rc roasted and o other, molybdenum content — metric tons 10,200 512.000 
i Chemicals, gross weight: _ MEME PEDIR EMEND NES 
Oxides and hydroxides BEEN: 335 12,900 
__ Molybdates, all, molybdenum content Н до. 235 ' 15,300 
Orange —— _ | во 373 3,110 
Е ~ Ferromolybdenum, molybdenum content m Е | до. 2.320 166,000 
Other, includes powders, unwrought, bars and | rods, waste and scrap, wire, other, 
gross weight do. 1,420 105,000 
— Nickel. ni nickel conten: ——— | | Е 
__ Primary, chemicals and unwrought СЭ 655 бо. 129.000 3,200,000 
___Зесопдагу, stainless steel scrap and waste and scrap mM do. 20,100 427,000 
Wrought, not alloyed, bars, rods, profiles, wire, sheets, strip, foil, tubes, pipes |^. do 947 ' 33,800 
Alloyed, unwrought ingot, ‚ bars, rods, profiles, wire, sheets, strip, foil, tubes, pipes, MM 
other alloyed articles do 23,700 ' 748,000 
. Niobium (columbium) and tantalum: | mm | Е 
Niobium: | mE 
|. Ores and concentrates | | | | и kilograms 15,600 87 
|. Oxide u MM MEE UO _ do. 1,220,000 31,300 
Ferroniobium _ dow 1 1.000,000 245,000 
E Unwrought and powder | ve oe ee ©. do. 1,130,000 47,500 
. Tantalum: 
Ores and concentrates, includes synthetic concentrates m m do. 1,170,000 63,100 
E | Unwrought powders, waste and scrap, unwrought alloys and metal do. 833,000 113,000 
Wrought _ E mE do. 101,000 23,200 
Platinum- -group metals, metal content: mE 
Platinum, grains and nuggets, sponge, other unwrought, other, waste and m 
Scrap, coins do. 150,000 3,420,000 
__ Palladium, unwrought and other do. 120,000 1,350,000 
Iridium, unwrought and other forms "ERE do. 2,550 36,600 
___ Osmium, unwrought И do. 11 101 
Ruthenium, unwrought "MEM do. 49,800 426,000 
Rhodium, unwrought and other forms "nmm | до. 12,600 2,470,000 
— Rare earths, estimated equivalent rare- -earth oxide (REO)« content: 
__ Cerium compounds, including oxides, hydroxides, nitrates, sulfate chlorides, ‚ oxalates - до. 2,080,000 12,800 
Yttrium compounds content by weight greater than 19% but less than 85% 
= oxide equivalent | | mE do. 9.920 6.770 
Compounds, including oxides, hydroxides, nitrates, other compounds except m | 
___ shlorides —— do, 8,810,000 119,000 
___ Mixtures of REOs except cerium oxide — йб. 2,390,000 22 600 
__ Metals, whether intermixed or alloyed __ do. 679,000 4.940 
ке of rare-earth chlorides, except cerium chloride - do. 1,310,000 17,600 
errocerium and other pyrophoric allo | 
"Rhenum: — Е do. 125,000 2,380 
Meal _____ do. 35,900 72,800 
Ammonium perrhenate КНИН йб, 11.200 ' 24.200 
~ Selenium and tellurium: DETUR i ' 
__ Selenium, selenium content: | 
ЕЯ xc P № 508000 26,400 
Е Tellurium, tellurium content — — а L s ik 
See footnotes at end of table. | i 


17,700 


17,300 


4,960 
1,060,000 
4,490,000 

699,000 


357,000 
613,000 
75,600 


183,000 
69,700 
1,520 
68 
21,200 
11,200 


1,500,000 
6,920 


5,120,000 
4,750,000 
226,000 
411,000 
102,000 


21,500 
14,300 


260,000 
3,420 
84,000 


360 
29,000 
109,000 
24,100 


13,600 
92,800 
20,800 


2,080,000 
631,000 
20,800 
551 
55,700 
530,000 


9,070 
565,000 


67,500 
23,500 
4,870 
4,930 
2,620 


53,100 
13,700 


12,700 
210 
[1,300 _ 
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ТАВГЕ 8— Continued 
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS! ? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


————— LL SS LTD s — SS a — — m — ——_. 


2008 2009 7 
Е Mineral or product Quantity — "Vales. — ^ Quantity —— Value? € 
Meb-Conimed; — ————— — а ИЕ 
P weigh O O UUN 
_ Ferosilicon — metric tons 281,000 395,000 103,000 126,000 
Meal c do, 172,000 678,000 116,000 477,000 
E NN 
-ASh and residues, silver content kilograms 4,850 1,290 ' 505 151 
Bullion, silver content = _ do. -3860.000 1,850,000 2800000 1,310,000 
— Dore, silver content do. 574,000 717,000 653.000 439,000 
-Metal powder, gross weight do. 61,000 8,870 247,000 36,400 
— Nitrate, gross weight do. 10,700 4,280 835 241 
— Ores and concentrates, silver content do. 32 зі" 87 9 
—-Semimanufactured forms containing 99.5% с: more by weight of silver, gross weight do, 4] 8,000 134,000 476,000 176,000 
-Waste and scrap, gross weight — А ____Фо. 590.000 681,000 4,760.000 372,000 
_ Unwtought, other, gross weight — Mu x 245,000 88,000 135,000 56,100 
„allium, unwtought powders, waste and scrap, other do. 1,770 311 2,030 ‚312 
= O 
чү Do lll C UO - -- 26,000 20 
Thorium and thorium-be arin materials, compounds 692 121 2,250 275 
Th, оз wei hee - “145, compounds 9s 
cmn O ыз д, Кор ons. 800 15,800 601 8,180 
"ua AMM senap, residues aloa asp тан до. 24,200 33,300 81,300 23,400 
-Metal unwrought NES BEN NEU = 36.300 636,000 33.000 404,000 
| ME includes tinfoil, tin powder, flitters, metallics, manufactures, n.s.p.f — do, XX и a eee 
~_ “Sand temeplate, gross Weight do. 292,000 271,000 295,000 366,000 
~ Tilt serap, gross weigh нана 25,900 7,040 27,100 5.190 
Trig, на Е 
_.. Concentrate: ipM MEG c А НЫ 
— lmenite m T do. 433.000 68,600 250,000 21,800 
~ "ELT sme _ do- 487,000 232,000 279,000 141,000 
„~ Metal: a a ЕЕЕ О. 
ду eee NUR 10,400 68,900 4,770 17,600 
= с=ш=: do. 23,900 278,000 16,600 178,000 
~ Проб = 
he ы е PEE 
E NUM ME = | 59 | 5 70 18 1,220 
t Sheet, strip, ty : Wire, other | n | | | до. 8,350 349,000 6,930 292,000 
у “ollanium and ferrosilicon titanium ————————— do. 2,830 14,900 2,540 9730 
б. dioxide and oxide — MM Аны го dor 183.000 393,000 175,000 385,000 
vu  — — M 140,000 44,600 10,000 oe 
lings es slag еа 0 461,000 187,000 414,000 168, 
E Sen, tungsten tent MEL MN NM 77 
| eir RR 2,510 66,700 2,540 52,600 
р Е. 309 10,500 46 1,260 
LAN a ng materials, metal powders, carbide pouda, 7 
compounds P, wrought, oxides, calcium tungstate, other tungstates, к О 3.830 135,000 
d concentrat 3.990 95,900 3590  — 72900 _ 
d 
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U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS’ 


(Thousand metric tons and thousand dollars unless otherwise specified) 


ee 


Mineral or product 

Metals—Continued: зло ск: 
^ Vanadium: i с. 
__ Aluminum-vanadium master alloy, gross weight ____ kilograms 
~~ Ferrovanadium, vanadium content | het a aes eee до. 
С Metal, including waste and scrap, gross weight do. 
Miscellaneous chemicals, sulfates : and vanadates, vanadium content do. 
Pentoxide, anhydride, vanadium content do. 

Vanadium-bearing ash and residues from the manufacture of iron and steel, 
vanadium oxide content do. 
Other oxides and hydroxides, vanadium content do. 


Zinc: 


Compounds, chloride, chromates of zinc or of lead, compounds п.ѕ.р.Ё?, lithopone, 
oxide, sulfate, sulfide, gross weight 


metric tons 

Ores and concentrates, zinc content | MM do. 

_  Roled | | Е i do. 
__ Slab, refined Е ЕЮ до 

_ Zirconium and hafnium: m 

Hafnium, unwrought, including powders MM С do 
Zirconium: | B mE NN 

С Femozirconium | С do. 
Оте$ апд concentrates Ё до 

Oxide, includes germanium oxides and zirconium oxides ^ do. 
__ Unwrought powder PE do 

___ Waste and scrap do. 

_ Total m 


Industrial minerals: 


Abrasives, manufactured: 


Aluminum oxide, crude, ground and refined = 


ninu do. 
Metallic abrasives do. 
__ Silicon carbide, crude, ground and refined do. 
Asbestos: m 
__ Chrysotile and other unspecified type metric tons 

Products with basis of asbestos, cellulose, or other minerals 

Barite: 

Chloride, oxide, hydroxide, peroxide, precipitated carbonate metric tons 
-Crude s m do. 

Ground — — — — — — € do. 
_ Other sulfates doc 

Boron minerals and compounds: 7 
___ Borax | 
___ Boric. acid 
Colemanite 
Ulexite 
Bromine: 

Compounds, contained bromine Ене 
___ Elemental An: 
_ Cement, hydraulic and clinker i 
See footnotes at end of table. 
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_ Quantity 


618.000 
2,720,000 ' 
4.600 
189,000 
3,700,000 


1,040,000 ' 
144,000 


161,000 
63,200 
3,330 
752,000 


_____ХХх____65.700.000 ХХ O 


285,000 
36,600 
127,000 


1,460 
МА 


9,950 
1,920,000 
688,000 
13,900 


39,300 ' 
1,950 
11,400 


MET Esa 
———— 


mE 2009 | | 

Value’ _ Quantity E Value 
2,760 282.000 979 
158.000 353.000 12.600 
409 21.700 940 
4.350 231.000 3,570 
115,000 1,120,000 16,500 
18.000 ' 791.000 12,300 
4,320 25,200 551 
248,000 104,000 127,000 
73,200 74,200 68.300 
17.100 3.010 13,500 
1,480,000 686,000 1,080,000 
3.850 5 2.080 
594 (4) 7 
30,200 14,400 17,100 
77,400 2.810 43,800 
2.790 22 1.890 

59200 _ 955 58400 _ 
65.700.000 XX 41,300.000 


175,000 64,200 
28,300 15,800 
149,000 78,000 
1,090 869 
19,500 NA 
12,600 4,170 
160,000 572.000 
35,000 851,000 
12.900 10,600 
566 (4) 
26,200 36 
8,880 31 
22,600 28 
95,100 ' 32,800 
2,280 1,390 
779,000 6,770 


684 
13,300 


6,250 
30,000 
58,100 
10,900 


376 
26.100 
8,630 
11,300 


80,300 
3,020 
502,000 - 


———————— 
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ТАВГЕ 8—Continued 
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


АН. Ро "xn 


OHNE NND E о 
2 ——— Mineral ог product Б —— Quantity Value? Quantity үацез 
Industrial minerals—Continued: 
Clays: MELLE Макса 
China clay or kaolin 194 46,100 281 68,700 
_ Fire clay mE TL 79! (4) 133 
ан Oise шы СПЕЦ ——— PT POTUM su d EL эз НИКИ WO CUTE eu а еш aio. 
_— Decolorizing earths and fuller’s earth 1 100 | 96 
.. Bentonite iii 7 2,670 ' 8 2,460 
аду m 5' 3,230 3,940 
— Chamotte or dina’s earth (4)! 42 ' (4) 165 
__Attificially activated clay and activated earth 30' 34,400 ' 27 28,800 
Diamond, industrial: = 
Diamond stones, natural and ining? ERES 18,700 
nes natural and miners; m thousand carats 3,220 41,500 1,400 8 
— Powder, dust and grit, natural and synthetic do. 492,000 75,400 246,000 40,800 
-Duomit siliceous fossil meals О — __ metric tons 2,890 1,140 1,260 1,080 
-ёргап nepheline syenite: a aa 
—Feldspar | Lr eim Mai M E do. 2,030 646 2,120 ‚ 646 
_—_ Nepheline syenite Ге нанын и E 321,000 35,000 308.000 36,800 
_Fluorspar: iit eee ——- 
Пе — __ __ Lc AY P 47,600 69,400 18,700 26,800 
— бе NEM ee ба 7,650 8,180 2,830 3,630 
Su ЛИН ЕРНИН" 
— "отраг до. 572,000 133.000 475,000 105,000 
— Hydrofluoric acid = PER Н А do. 133,000 172,000 114,000 161,000 
„бата, industria udi TI TRUE TIERS СЭВ БЕ 49,200 11,500 37,900 8,890 
о Эссе | XX 20,900,000 XX — 13,300,000 
Әсе сес 
а mum 
m metric tons 58.300 48,100 33,100 29,700 
pul T dil EP" s NEM 303,000 50,600 190,000 
po NDS CMM Б — 9e. 
По а е 
m _ ibe ы ыш а E 7,330 93,400 4.220 52,900 
_ Plasters s C MEME ELEME c ИН , | 
= 13 7,240 15 6,80 
Жасы с MNA сше 306 50,600 236 38,500 
„м кызыды a XX 43,400 XX 30,300 
odin: рс НЫ 1 
Se AMNEM ан n 6,300 144,000 5,190 133,000 
gium iodi _ END NEN 5 564 12,100 259 6,000 
Eur _ U о РА. 
~. | ~ Es De кшшз шшш ERN — MÀ ls. 
i Кышны а do. 4,700 2,640 1,900 1,070 
А ud NE ^ 161,000 105,000 126,000 
da ilte siia PENNE LM ie до. 5,580 1,930 4,880 2,060 
је MM шс = 307 39,400 422 53,200 
Lithium c — ee 
po. MAL Т IC па ват et 
Pire — metric tons 15,800 70,100 2050 о, 
Моль NM MINIME = л: 1,160 7,400 932 5; 
вешт ОНИ ———— 99 
отон T Bm 
Жее. e ondes, hydroxide, Peroxide, sulfates — МИНИ 7" 162,000 48,700 ' 133,000 25300 
oo S crude and processed: уш ___ 
~~ stie сар a SSEd: 
па Und magnesia MEME NET 40,400 126,000 37,700 
Oe nape бз magnesig ————— _ __ о 386000 1980000 151000 72,200 
B lv HM CRANE 7 8,740 8,750 
Crude = eo: са о | 3,830 
. "оче Mun MEM а ee ЫЬ, í 
fom di. 15,800 5,720 6270 3,830 | 
_____ de  I$i 
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U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


ee ФЕБ. 
— — MÀ 2 — — 
D ERIT REM EC DE 


||, Mineral or product M ПРИ РА 
Industrial minerals—Continued: ae So ысы г 
| Омса: © _ т „ол ш = она лит 
© Scrap and flake: __ кыы се Мылы e e зы сылын E 
Powder Qc metric tons 
| Waste Р = эш: "E do. 
Sheet _ E 
Unworked 9 
Worked nm в до. 
Мигореп, тајог compounds, gross weight _____ Е = И 
_ Peat moss mE = n metric tons 
Perlite, processed crude | о ы до. 
Phosphate rock and phosphatic mate materials "EE = а 
__Роказћ, chloride, sulfate, nitrate, ‚ sodium nitrate mixtures v metric t tons 
_ Pumice: с. _ЕЕЗЕЕС_ - 
| Crdeor orunmanufactured - mE mM | de. 
Wholly or partially manufactured | © do. 
_ Salt нам 
Sand and gravel: = 1 Е Е 
Construction | Hi B mM 
Industrial Е 
Silica, special stone products - | mi 
. Soda ash | КИНЕ 
__ Stone: | 
____Стизћед, chips, calcium carbonate fines, excludes precipitated carbonates 
. Dimension mE 
— Strontium: mE 
___ Carbonate ki lograms 
Celestite do. 
Se на и — 
Nitrate ES P ZZ do. 
___ Oxide, hydroxide, peroxide do. 
Sulfur: и 
Elemental BEES EE 
© Sulfuric acid, 100% HjSO, = metric tons 
_ Talc, unmanufactured 
.Vemücuitt __________ _ 
__ Wollastonite® metric tons 
Zeolites ||| NE 
a Жина 
Grand total m 


“Estimated. ‘Revised. do. Ditto. NA Not available. XX Not applicable. -- Zero. 
! Table includes data available through July 26, 2011. 


Data are rounded to no more than three significant digits; may not add to totals shown 
Customs value unless otherwise specified. 


*Less than М unit. 
Мох specifically provided for. 
$Excludes Puerto Rico. 


"Cost, insurance, and freight value. 
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| Quantity 


23.400 
3.560 


130 

1,750 
21.500 
936,000 
187,000 
4,860 
9,560,000 


65,000 
436 
13,800 


5,430 
355 
МА 

13 


20,900 
XX 


12,700,000 
4,620,000 
170,000 
3,890,000 
106,000 


3,000 
5,180,000 
193 

73 


XX 
XX 
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PN 
Value 


12,300 
1.470 


465 
17,900 
8,810,000 
228,000 
24,700 
692,000 
3,080,000 


2,890 
1,890 
282,000 


114,000 
23,500 
9,320 
3,820 


232,000 
2,150,000 


8,560 
295 
791 

4,430 
152 


753,000 
468,000 
56,400 
12,600 
650 

42 


107,000.000 


41.300.000 ' P 


Quantity MR 


12,200 


7,820,000 
14,600,000 
70,100 
2,770,000 
6,720 


1,700 
1,260,000 
120 

39 


64_ 
~~ 23,800,000 
65,000,000 — 


K—200 


(Thousand metric tons unless otherwise Specified) 


Наса Шай States 7 


——— A ur _—— —— ее ua IE D UN NN — –_____ 


Percentage 
_ _ World total _ ee ee : of 
E __________ Mineral or product 2005 _ 2006 | — .2007 ^ 2008 2009. 2009 могі total 
Metals; о 
ИИ 
_ Alumina 65000' 72,300"  77,700 - 82,600" ^ 76400 3060 ____40 
Aluminum’ O -— 33,9007 380007 7 39.600" — 36900' 40800 1,730 42 
| Antimony —— 7 — — Metric tons 172,000 173009! 2180000 182,000" 155 E NUS 
_ Arsenic trioxide? do. _ 60,000 61,100 55,700 53,600" — 54400 н = 
do _ | TE MEM 
_ Bauxite^*5 178,000" — 193,000* 204.0007 211,000" — 199 1,000 NA O Z МА 
р metric tons 3450 _ 4360 4,360 4,940 ' 3,590 3,030 84.3 
300 — 15500 сл 2520 ____3030 ^ 843 
_ Bismuth, ‚ refinery P do. 13,900 _ 15 300 — _ 15,500 _ 15,400 15,100 Е =- qms 
- Cadmium, refinery do. 20400 ^ 19900 ^ 19, 400 ^ 20400' ^ 18.800 | 633 3.4 
ВЕ Т — ————À 
_Chromite? 6,900" 7 300' 8 400' ^ 8100* _ 7,000 = CNN. 
_ Cobalt, Co cont content: — 
— Mine metric tons __ 65200: — 68,900" 71,500" 76300' 72300 NR 
RE" 5,200 = = 
_ Refinery do. 54100 $3,800 — 53, 300 __ 57200' 59800 a ae 
Copper, — 
Gun CENE ы 
-Mine 15,000 15,100" 15,500 - 15,400 — 15900 — 1 80 — — 74 
__ Smelter узор 14,100" 14,300 14,700 14,500 - 2597. 4 
yu U U _ 14700 __ 
— Refinery 16,600 ' 17300 17,900" 18,300" 18,400 ____1,160 6.3 
c c a ,600' — 1 | 
-God _ ————КЇоётатз__ 270,000 ^ 2,370,000 — 2,360,000 © _2,290,000' 2,450,000 __ 223000 7 9.1 
_ йит, refinery do. , 607,000" 636,000" 620.000" 601,000" — 546.000 ___ -_ -- 
j -———— c - ` у A PA, | г 1.2 
~ оп ore? 1,550,000 — 1,840,000 _ _ 2,040,000 2,210,000 ' 2,240,000 _ 2670 1; 
-iton and stee: —— —— ковао i 
, = ye —— —— 
— Direct reduced iron? 56,300 58.800" 64700" _ 66, 500" _ 64,500 . ACRES. 
— Pig iron? __ Мы 802.000 ^ 881.000 955 :000'_ 931,000" _ 935,000 —— 19 000 2.0 
Er ш oo 1,140,000 — 1,250,000 1.350.000 — 1,330, 000 1,240,000 — 59, 40 _ 48 
Had: ые Е E 
— Mine, Pb content тегіс (опе 3,470,000 ' 3,590,000 F 3,690,000" 3,860,000' 3.860.000 406 000 — 105 
~ Refinery 0 КОИ do. 7,660, 000 ' 7,970,000* 8,250, 000" 8,700,000 ' 8,820,000 ` . MM0000 13.8 
~ Magnesium? E 622 675 751. 670 ' 608 СУ ___ NA 
М “~y ; O шы у. ———-- ec: р г Е -- ну 
-Manganese ore 31,000 33200' 35,100’ 38,100 33,600 = 
Меш” — 0000 3100 —— - 1,920 МА * МА 
К? __ т metric tons 1,520 1,150 l 200 1.320 a pies ee 
lolybdenum, Mo c ‘content do. — 186,000' 186 000 213,000 — 218000' — 221,000 as T. 
„Nickel, Ni content: m XS —_ | 
~ rus CCP ANON NN do. 1,460,000 ' _1,570,000 * 1.670.000" 1,560,000 ! s uu a oe. ———— 
po Mie 7 do. 1,310,000' 1,350,000 1 440,000 * 1,400,000 * 1,380,000 =н —— — = 
lobium (olumbium)-tantalum — cae УС 
усеше! до. 264,000 ' 223,000 ' 263.000 ' 264, 000 ' _ 263, 000 | = eee oe 
ut 8roup metals Т kilograms 504.000" __514,000 __ 507,000 7 460,000' — 445.000 ^ 16,500 - _ 37 
-Rhenium 7000 '__ 54900" 46200 ^ 5,580 12.1 
е фо. 47,30%) 46,700 47,500 ' 5580 — E 
E^ р do. 2,020,000 © 2,160,000" 2,250,000" 2,220,000 ' 2,280,000 W _____ МА 
ег о '__ 21,300 — 21 800 _ — 1250 5.7 
Tellu __ metric tons __20,800 _ __ 20,300 21 .000' CN NA 
ES Е NAE kilograms _ 112 „000 " 116,000" 124,000" 121,000" 118007 _\М NA 
Ма Е 
р. ea "тете tons _ 296,000 291,000" 301,000" 257.000" 260000 — m 
~ Smelter! ЖаШ = г 322,000" 342.000 11,100 3.2 
ш ед do. — 344 000 —— 339,000 346000' 3 000. P EE US 
Weg ET "ME ЕВ — —— г 
Va MEL — do. __ $9,500' — s6000* — ..54100 62,200 61,300 ERES ла пара Г. 
E m ML CENE we 36400 _ 57,900 ^ 5s, 3,500 56,400" э EM CHER 
те. Zn content of concentrate 7 
~ ап | 2 . r E 
Sete Shipping ore 10,000" — 1000 — 11000 — 11,600" 11.200 Е 56 
-Smelter а cm | cres r 0' 11,400 8 
Se v ы. 10,300 ' 10,800" — 11,400' _ 11 ‚70 Ј —  — 12 
footnotes at end Of table | T ae 
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TABLE 9—Continued 
WORLD AND U.S. PRODUCTION OF SELECTED NONFUEL MINERAL COMMODITIES! 


(Thousand metric tons unless otherwise specified) 


United States _ 


Percentage 
World total of 
Mineral or product 2005 — 2006 _ 2007 2008 2009 2009 world total 
‘Industrial minerals: Е 
“Asbestos = metictons 2,210,000" 2,150,000 2,240,000" 2,150,000" 2.070.000 = -- 
_ Ваше do. 7,870000' 7,960.000' 7,730000' 8,200,000 © 6,130,000 383,000 ? 6.3 
Boron minerals ^. do. 4950.00 3,760,000 4,200,000 ' 3,850,000 © — 3.510.000 W _ МА 
_ Вгопипе _ do. 654000' 669000"  408,000' — 412.0007 375.000 уу? МА 
Celeste — do. — 509.000 524.000" 518.000" 656,000" 402.000 - = 
Cement, hydraulic _ 2,350,000 — 2,610,000 2,810,000 — 2,850,000 ' 3,040,000 64,900 "° 2.1 
_ Clays: uu | р | 
= Bentonite - ПН 11,200" — 11,4007 — 11300' 11,600" 9,700 3.650 -371 
~ Fuller's earth metric tons 3,980,000 — 3,700,000 — 3,720,000 3,510,000' 3,210,000 2.010.000 |^ — 626 
2 Kaolin __ n ^ 39.100'  38900'  36700' 36100 3300 $52 160 
_ Diamond: - 
_ Natural — " thousand carats 183,000 175.000' 170.000" 154,0007 129.000 -- — 
Synthetic do. 4,220,000 4.320.000" 4,420,000 ' 4,420,000 г 4.380.000 91,000 2.1 
Diatomite — | metric tons 1,960,000" 2.150.000 ' 1,970,000 2,070,000" 1,870,000 575.000 ° _ 30.8 
__Рејдзраг u о ]6800' 20.500 21500' 22,8007" 19.800 550 zl 
_ Fluorspar __ metric tons — 5,360,000 ' 5.660.000" 5,720,000" 5,990,000" 5.460.000 | = = 
_ Graphite, natural _ -- до. 1,030,000 1,020,000 1,110,000' 1,120,000 — 1,090,000 e Р 
_ Gypsum Е 147.000" 160.000" 166,000" 155,000" 149,000 10,400 7.0 
 lodine crude —— — metric tons 26,500 26,700 26.300 26,500 28.500 wo NA 
Iron oxide pigments o do. 1.070.000" 1,020,000" 1,070,000 ' 1,050,000 ' 890,000 wo © NA 
_ Kyanite and related minerals do. 462,000" 456,000" 516.000 448,000" 416.000 поо"! 267 
_ Lime | 270,000" 284.000' 296,000" 307,000" 299,000 15,800 + 19 5.3 
— Lithium _ Е metric tons 344.000 394,000 — 381.000 387,000" 301.000 wo è МА 
_ Magnesite, crude’ _ 15.6007 15,600" 16,700" 18,4007 19000 W МА 
Міса, including scrap and flake’? metric tons 359,000" 385,000" 387,000" 379.000" 315,000 50.100 — _ 15.9 
- Мопазие _ | do. 62807 6,850" 6.860" 6.900 6800 — Pug NM 
Nine Nomen of ammonia 122,000 ' 126,000 * 131,000 — 130000' 130000 С 77004 59 
_ Perlite metric tons a m e а о | ord 2 cts ME. 
| 1,800,000" 1,750,000 1,790,000 — 1,650,000 348,000 ° 21.1 
_ Phosphate rock’ 152,000" — 151,000' 160,000" 165.000" 166,000 26.400 _ — 159 
о u | m Ep ооо _ 34,5007 20,800 | 120 ~ 34 
_ Rare earths _ — metric tons 122000 — m m E A ed ‚о, Lu ass 2^. 
= Rare ката сИ М os 12400 = 128,000" 132000  — ыы 
CUTE атола " ти. x ‚000 | =" m. 264.000" 276.000 46.100 т 163 
= oda ash, natural and ЕТА ME Dun _ 120000" 122,000" 106,000 _ 24,600 ? a 23. 2 
~ Sulfur all foris = о 12000 — | | 44900 45,600" 44,100 — 9,310 ic ir 1 
mae 200" 67,500 68200' 68,700" 67,500 8940 B. 2 
_ Tale and pyrophyllite" metric tons 7,950,000 t 7,770,000 ' 7,700,000 r 7,580,000 MN 430,000 — ET 1.000 Mer 6.9 
Titanium concentrates? | а о А | 
scd ЕНК осие ps А bo | ое" .7.120.000 " 6,870,000" 6.180000 300.000 в 49 
те те Дик 15,000" 604,000 | 628.000" 577,000 с» МА 
“Zirconium _____ i aos 2 s ч 502,000 517,000" — 505,000 100,000? _198 
210,000 1,380,000 1,270,000 1,160,000 wo NA 


"Revised. do. Ditto. NA Not available. W Withheld to av 
oid disclosing company proprietary data; not included in “W "- 
"Data are rounded to no more than three significant digits. И ССЗ 


?Primary. 
*Gross weight. 


‘indi idual countr y figures that are included i e T Г ri V ava ab е 
v In th WO ld total epresent d 
i a i | ; н р ied bauxite equi alent of crude Ore, but for some countries il | 


«World total" for years listed does not include U.S. production. 
60.5. production of mercury is byproduct only. 

"Listed in Molybdenum chapter (table 1) as production. 
*Includes tin content of alloys made directly from ore. 
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TABLE 9— Continued 
WORLD AND U.S. PRODUCTION OF SELECTED NONFUEL MINERAL COMMODITIES! 


токы л шша шг ъс, +, з. 


——— 


"Quantity sold or used by producers. 
"Includes Puerto Rico. 

"Includes synthetic mullite. 
"Excludes, if any, U.S. production of low-quality sericite and sheet mica. 

"Monazite totals are rounded to two significant digits. 

"Synthetic anhydrous ammonia; excludes coke oven byproduct ammonia. 

"Horticultural use. 

"US. Production is natural only, 

"Data for the United States exclude Proprietary ругорћу пе production. 

"Includes rutile to avoid disclosing company proprietary data, Rounded to one significant digit. 
"Included with ilmenite to avoid disclosing company proprietary data; not included in “Total.” 
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MINING AND QUARRYING TRENDS 
By Mary E. Ewell 


Domestic Survey data were prepared by the author and the statistical assistants who have responsibility for the mineral 


commodities covered in this report. 


The mining and quarrying trends shown in this report were 
calculated from nonfuel mineral data reported to the U.S. 
Geological Survey (USGS) by mining and quarrying companies 


ore mined or quarried an 


develop d 1.4 Gt of mine ore and waste from 


men i | | 
t Operations. Of the nonfuel mineral materials (ore 


: ANG A 
ND QUARRYING TRENDS. 2099 


and waste) removed, 49% was for the production of industrial 
minerals, and 51% was for the production of metals. Overall, 
97% of nonfuel mineral materials was mined and quarried using 
surface methods, and 3% was mined underground. 

Total surface mining, quarrying, and waste removal for 
industrial minerals production amounted to 2.3 Gt, 15% lower 
than the revised 2008 total. Crude ore mined at these surface 
operations was 2.1 Gt, and 210 million metric tons (Mt) was 
waste removed, including ore and waste from development 
operations. Underground mining for industrial minerals was 
only 123 Mt, nearly all of which was crude ore. 

Total surface mining and waste removal to obtain metal ores 
amounted to 2.5 Gt, 5% lower than the revised 2008 total. Of 
the 2.5 Gt, 1.4 Gt was crude ore mined, and 1.1 Gt was ore and 
waste from development operations. Underground mining of 
metal ores and waste removal amounted to 15 Mt, of which 90% 
was crude ore. 

The leading States in which mining for nonfuel mineral 
materials took place were, in descending order of total 
material handled, Nevada, Arizona, Texas, Florida, M innesota, 
California, Pennsylvania, Utah, Missouri, and Illinois (table 2). 
These 10 States accounted for 39% of the tonnage removed in 
the production of nonfuel mineral materials mined in the United 
States. Nearly all nonfuel mine production in these States was 
from surface operations. 


3.1 


3.2 


ТАВГЕ 1 


MATERIAL HANDLED AT SURFACE AND UNDERGROUND MINES IN THE UNITED STATES, BY ТҮРЕ! 


г 2009 
Industrial minerals: 

(20006 о 
2006 

_ 2007 
2008 

(2009 — 

All mineral commodities: 
2005 


‘Revised. 


- Surface 
Crude ore Waste' 
1.270 1,070 
1310 1,060 ' 
1.370' 1.120" 
1.460 — L170* 
1.360 1.140 
3,090 370 
03430 266 
|. 2.900 265 
(2420! 2$! 
2.400 . 210 
4360 1,440 
4440 — 1,330! 
4270" 1390' 
3970' 1.420" 
3,490 1350 | 


(Million metric tons) 


Underground' 


Total Crude ore — Waste’ 


2.340 20 l 
2.370 ' 16 3 
2,500 ' 19 3 
2.630 ' 17 4 
2.500 — 13 | 
3,460 137 | 
3.400 129 e 
3.170 129 ($) 
2.770 ' 150 ' (5) 
2.340 123 | 
5.800 ' 157 2 
5770" 145 3 
5.660' — 148 3 
5.390 ' 168 ' 4 
4,840 136 2 


Total 


21 


!Data аге rounded to no more than three significant digits; may not add to totals shown. 
"Includes materials from wells, ponds, and pumping operations. 


Includes solution mining. 


"Includes ore and waste from development operations. 


‘Less than У unit. 
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All mines 


Crude ore W aste* 


1.290 
1.330 
1.390 ' 
1.480 — 
1.370 


3.230 
3,260 
3,030 
2,670 ' 
2.260 


4,520 
4,590 
4,420 € 
4,140 ' 
3,630 


1.080 
1.060 ' 
1.130 
1.170" 
1.140 


1,420 " 
1,350 


Тога] 


2,360 
2,390 ' 
2,520 ' 
2,650 ' 
2.520 


3.600 __ 
3,520 
3,290 
2.920 ' 
2470 | 


5.960 
5,920 ' 
58107 
5.570 ' 
4.980 
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ТАВГЕ 3 
VALUE OF PRINCIPAL MINERAL PRODUCTS AND BYPRODUCTS OF SURFACE AND UNDERGROUND MINES IN THE UNITED STATES IN 2009! 


(Dollars per metric ton) 


m © Surface С | Underground АП mines 
Principal B Principal — Principal ud 
mineral mineral mineral 
"LI Commodity .— .  .— product  Byproduct Total product — Byproduct Тоа! product Byproduct Total _ 
Metal ore: | 
_ боја _ 2668 ___ У 2668? W W W 26.68 ? W 26.68 2° 
Copper? ___ 10 m _ 5.32 м 532: ы -— - $32 м 5327 
(don __ | 9365 - 92176! - - - 92.76 - 92.76° 
— Average, mea! 1540 W 1540} 21093 2757 23850 18.32 319 2151. — 
Industrial minerals: — — ЕСЕ | 
_ Clays _ 5428 _ 5428 —— w -- Ww 54.28 = — 54287 
Feld — шоу. | —— 6432 - 643 = E 64.32 | ^ «42 | 
Gypsum 7.30 - 7.30 W - W 7.30 5 7.30 ! 
_ Phosphate rock _—_ 12795 - 127198. eA 77.77 a Уа 
Pumice? | _ 2997 2997 аты - 2997 Сш 229 
‚ Зай a Ue, Vl - w 36.725 —— = 3672! 361250 =  3em*" 
Sand and gravel: 
^ Construction — 7.56 T 7.56 5 EN = 7.56 3 7.56 
Industrial OOO | 34390.  - 3190 м o a w 31.90? - 39? | 
-Soda as- o o I 143.17 — W 143.172 143.17 CO 14317 _ 
| Stone: Е -— 
Сайа ________- 970 — - 9.70 9.70 ~ 9.70 9.70 - 9.70 
^ Dimension č _ 202.61 - 202.61 Wwe W 20261? 202.619 
Тас |^ | 280 28.63 _ " Е о BB _ 
| Average, industrial minerals" _________ 1165 004 11.69 27.75 5.92 33.67 12.54 0.36 1290 _ 
Average, industrial minerals, excluding sand Б RM M | 
____ and gravel and stone" — — 41.62 .03 u 41.92 51.24 13.71 64.95 44.02 3.64 47.66 _ \ 
_ Average, metals and industrial minerals” !'_ 12.78 (088 — 1366 бл #11 5435 1423  — 419 1542 _ 
Average, metals and industrial minerals, Е Е ' 
excluding sand and gravel and stone“: !' 19.32 245 2177 84.20 16.57 100.77 23.13 328 2641 _ t 


W Withheld to avoid disclosing company proprietary data; included in appropriate "Average." — Zero. | 5 
! Values calculated from unrounded data; may not add to totals shown because of independent rounding. 

"Value of principal mineral product only. 

Value of products at surface operations only. 


‘Includes copper-molybdenum. With increased adoption of leaching technology, there may be less distinction between ore and waste. Significant tonnages of low-grade | 


material, formerly classified as waste, are now considered to be low-grade leachable ore by some companies, resulting in a large shift in the ore-to-waste ratios and a 
reduction in ore value. 


5 Average value at mines only. 


*Includes beryllium, gold-silver, lead, magnesium metal, molybdenum, platinum and palladium, silver, titanium, uranium, zinc, zinc-lead, zinc-silver, and metals 
indicated by symbol W. 


"Includes aplite. 

* Average value based on the sold or used values. 

?Excludes volcanic cinder and scoria; included with "Crushed stone." 
lValue of products at underground operations only. 


"Includes values of abrasives, barite, boron minerals, bromine, diatomite, gamet, greensand marl, iodine, iron oxide pigments, kyanite, lithium minerals, magnesite, 
magnesium compounds, mica, olivine, perlite, potash, tripoli, vermiculite, wollastonite, zeolites, and industrial minerals indicated by symbol W. 
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TWENTY-FIVE LEADING METAL AND INDUSTRIAL MINERAL MINES AND QUARRIES IN THE UNITED STATES IN 2009, 
IN ORDER OF OUTPUT OF CRUDE ОВЕ! 
Name of mine, quarry Ue - а. SER 
— —... Or operation’ State —___._ ____ Operator Е Е Commodity Mining method 
Metal: 
_ Eastern Nevada. operations? Nevada Newmont Mining Corp. _____- Gold _ Е Open pit and underground. 
с: NENNEN l Arizona К ___ Freeport-McMoRan Copper & Gold Inc. — Copper-molybdenum - -. .. Open pit. _ u 
_ Goldstrike' Nevada Barrick Gold Corp. Gold Open pit and underground. 
ин иа o NUM Oe MES — = 
Bagdad _______Апгопа Freeport-McMoRan Copper & Gold Inc. Copper-molybdenum _ VORNE Do. — 
Е И до. _ ASARCOLLC о _ Copper — E: RE 
Safford do Freeport-McMoRan Copper & Gold Inc. фо. VON _ Во. _ РРА 
с ИЕН = NE do. : mE | "ad Е _ _Copper-molybdenum Do. 
АО Valley Common Operation — Nevada Kinross Gold Corp. i Gold - mu о 
-Mission Complex _ ~ Arizona ASARCO LLC "OD Copper-molybdenum MP Do. Е 
Bingham Canyon Utah _ Kennecott Utah Copper Corp. . do. "EM Open pi — AQ 
Ruby Hill эл мы Barrick Gold Corp. Gold ро есы 
o Mexico __ Freeport-McMoRan Copper 2 dine. Copper Do. P 
r Minnesota .... United States Steel Corp. _ __ .. Шопоге | Do. _ DOS 
psu NN муа. Barrick Gold Corp. e = Sola Жыл —-—— Do. SOC 5 
Fon Knox рена | Кіпгоѕѕ Gold Согр. e m do. he umi alae OO TERM 
Ми и Nevada __ Goldcorp Inc. E ____ do = Do. _ ЗА 
po m ————____ Colorado AngloGold Ashanti Ltd. - __ 22. до. Do. _ EFE 
p шашу Montana Montana Resources ЕРЕ Copper-molybdenum _ Оо. 
Т, СЕ ыы ы. — Nevada m Quadra Mining Ltd. E do. о ene _ Do _ _ 
Мышь 77 atio „1. у. Michigan . .. . Cliffs Natural Resources Inc. : год оге | Бо S 2 
Gaited а i -—--— ү New Gold Inc. M Go = | = ae жо gee 
Northshore о Minnesota Cliffs Natural Resources Inc. » s CEDERE NN | 
hdustial mineral: — С——-— „ш DN n Lo ы и, D 
ЕВЕ аи - —... The Mosaic Со. _ NEM . Phosphaterock _ Е De u с. 
Sui (eL еа do — CF Industries, Inc. SM с г а a = TR 
Beckman, И do ^ рс Phosphate Co. Inc. — . ___ de | - x S — 
Aun 3 oo Texas Martin Marietta Aggregates Stone, crushed — — — De. VEM m 
еу Мопһ Carolina PCS Phosphate Co., Inc. — _ _ Phosphate rock _ : о. а = 
СҮТ 14 Missouri__ Mississippi Lime Co. Stone, crushed ан E 
"mede Qua, —. 1 ИШИ? Т" Hanson, Inc, ___до. ба" 
Balcones Ра Missouri — Tower Rock Stone Co. mm “te EE 
White Rok ~n Тех; _ CEMEX S.A.B. de C.V. | _ do. ies мышы а ы ы 
ощ Hansen pp ~~ ———— Florida ———-_ Vecellio & Grogan, Inc. _ u do — Lost p = е 
G glom 7———— ы Utah O Geneva Rock Products, Inc. _____ Sand and gravel, constructi A Fate in сг. 
Соў 378 Теа -_ ______Теха5 Crushed Stone Co., Inc. — Stone, crushed — — — а“ iod (——á— 
The Rivers Quarry 7 ——— — llinos —— _ Vulcan Materials Co. Е |. do Dg ^ ees aes 
Ja] o 700 -—--____ Kentucky . Martin Marietta Aggregates =. ‚до. _ ee — == 
Ogden oa West Virginia _ Letan Согр. | Sand and gravel, construction EG Е > 
FEC. Quarry o. Utah — Great Salt Lake Minerals Corp. Magnesium compounds | Mi = pumping, 
че ~~~ Florida — _ СЕМЕХ S.A.B. de С.У. __ Stone, crushed _ n gap 
ха ату de ао | (| __ њи uec 
suo Quarry ————.  Georpia Ready Mix USA Holding Co. mS ERRORES = 
"роп Comers === Florida _ Titan America LLC | . do. . = 590. — == 
тод P] New York ___ American Rock Salt Co. Salt TAS aM 
Thorton Quay MORE ee Tilcon New York Inc. | . Stone, crushed — č | my 
Freeport eS тз ~~ Lehigh Hanson, Inc. _ Е с A SOROR 
ель TN on Texas Е Dow Chemical Со. salt ee == 
p MM ME Mitsubishi Cement Corp. Stone, crushed emer COMME. а 
» Include Private-sector onera: ; raue 
Mere dang are not Жеш, only; excludes U.S. Bureau of Land Management and 0.5. Forest Service ope : x 
cludes rlin M; “Ported for individual mining operations, ranking is on the basis of production as reported for a group 9 operations. 
т Mine, 7 Ines complex, Carlin East Mine, Deep Post Mine, Gold Quarry Mine, Leeville Mine, Midas Mine, jd Mine, 
у listed Мени and Turquoise Ridge Mine; ore was mined from eight open pits and six underground mines. 
^ Ine, 
NG ay 
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ТАВГЕ 5 
TWENTY-FIVE LEADING METAL AND INDUSTRIAL MINERAL MINES AND QUARRIES IN THE UNITED STATES IN 2009, 


IN ORDER OF OUTPUT OF TOTAL MATERIAL HANDLED' 


Name of mine, quarry Ё 


|. Or operation State 


EM m | Operator Commodity Mining method 
Metal: В 

_ Goldstrike! " Nevada Barrick Gold Corp. Gold Open pit and underground. 
2 Eastern Nevada operations' | до. Newmont Mining Corp. do. Do. 

Cortez | до. Barrick Gold Corp. do. Open pit. 

. Bingham Canyon PE Utah Kennecott Utah Copper Corp. Copper-molybdenum Do. 
_ Morenci Arizona _ Freeport-MeMoRan Copper & Gold Inc. do. Do. 
_ Smoky Valley Common Operation Nevada . Kinross Gold Corp. _ Gold Do. _ 
_ Bagdad 0 Апгопа – Freeport-McMoRan Copper & Gold Inc. Copper-molybdenum Do. "EE 
| Ray. — = do. | ASARCO LLC Copper Do. 
_ Safford m |... do. | Freeport-McMoRan Copper & Gold Inc. do. Do. 

Robinson | Nevada Quadra Mining Ltd. Copper-molybdenum Do. 
| Ruby Hill do. Barrick Gold Corp. Gold Do. 

Sierrita ка Апгопа Freeport- McMoRan Copper & Gold Inc. Copper-molybdenum Do. 
| Marigold NM Nevada Goldcorp Inc. Gold Do. 

— Mesquite EET Califonia New Gold Inc. ЕЕ до. Do. E 
— Cresson E Colorado _ AngloGold Ashanti Ltd. MEN do. — Do. EP 
~ Mission Complex Arizona ASARCO LLC | | Copper-molybdenum Do. 

~ Golden Sunlight mU . Montana Barrick Gold Corp. Gold Do. 

. Minntac PED Minnesota United States Steel Corp. Iron ore Do. 

_ Fort Knox |. Alaska Kinross Gold Corp. Gold Do. 

_ Bald Mountain Nevada Barrick Gold Corp. do. Do. 

Tilden ТРИ | Michigan __ Cliffs Natural Resources Inc. Iron ore Do. 

~ Tyrone New Mexico Freeport-McMoRan Copper & Gold Inc. Copper Do. | 

_ United Taconite . . Minnesota Clitts Natural Resources Inc. _ Iron ore Do. NRI" 
. Carlota Arizona Quadra Mining Ltd. m Copper Do. 

Thompson _ Idaho Thompson Creek Metals Co. Molybdenum Do. 
‘Industrial mineral: Dt nes 
· Florida mines (five) Florida The Mosaic Co. Phosphate rock Do. 

— Boron Mine California U.S. Borax Inc. Boron Do. 

South Pasture | Florida CF Industries, Inc. Phosphate rock Do. MEO 

Swift Creek | до. PCS Phosphate Co., Inc. do. | Do. un 
i Aurora eis MINE North Carolina — do. | | ни до. | Do. Ep 
— Beckmann REN © Texas | Martin Marietta Aggregates © Stong, crushed — ЕН Quarry. 

Peerless Mine — |. Missouri Mississippi Lime Co. do. | Underground. 

_ Perch Hill 74 _ Texas Lehigh Hanson, Inc. do. Quarry. И | 
— Ste. Genevieve Quarry — Missouri Tower Rock Stone Co. do. — Do. 

Balcones Plant Texas CEMEX S.A.B. de С.У. do. Do. 

White Rock Florida Vecellio & Grogan. Inc. do. Do. 

Georgetown do. = Texas Crushed Stone Co., Inc. do. Do. M 
^ McCook 378 _ по Vulcan Materials Со. | do. |. Do. | И 
_ Three Rivers Quarry Kentucky = Martin Marietta Aggregates __ О до. – | ро. Kx 
_ South Hansen Pit | Utah Geneva Rock Products, Inc. ~ — Sand and | gravel, construction Open pit. "n" 
| FEC.Qumy | Florida |^ _ CEMEXSAB.deCV. _ — Stone, crushed Quarry. "nU 
-Brooksville —— do. _ do. 85 Ф. ЕН Do. ______ " 
~ Macon Quarry Georgia . Ready Mix USA Holding Co. | do. LE Do. tt 
— Plant | _ West Virginia Letan Corp. TM Sand and gravel, construction Open pit. "TE 
_ Pennsuco Quarry _ Florida _ Titan America LLC : Stone, crushed Quarry. " | 
~ Ogden m = Utah _ Great Salt Lake Minerals Corp. _ _ Magnesium compounds Welland pumping. ___ 
~ Clinton Pl |. Мем Мок Tilcon FEN Stone, crushed Quarry. DENTES 
^ Thornton Quarry |. Шпов Lehigh Hanson, Inc. | до. c | Do. _ 

_ Cushenbury Plant ae California Mitsubishi Cement Corp. do. mE Do. P 

Hampton Comes  — —  NewYork American Rock Salt Co. _____ Salt Solution. EE 
Do., do. Ditto. | mE mE 


! List includes private-sector operations only; excludes U.S. Bureau of Land Management and U.S. Forest Service operations. 


"Where data are not reported for individual mining operations, ranking is on the basis of production as reported for a group of operations. 
Formerly listed as Betze-Post Mine. 


*Includes Carlin Mines complex, Carlin East Mine, Deep Post Mine, Gold Quarry Mine, Leeville Mine, Midas Mine, Pete Mine, 
Phoenix Mine, Twin Creeks Mine, and Turquoise Ridge Mine; ore was mined from eight open pits and six underground mines. 
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(Thousand metric tons, unless otherwise specified) 


_ _ Marketable product Оге п treated or sold - 
Commodity or State _ Surface Underground. Total Surface _ Underground - Total 
Commodity: Hd E abdo 
— Metal ore: __ 
— Coppe? __ _ 1180 = 80 602,000 _ __602,000 
__ Gold (3) (3) 223,000 ^ 184,000 5,360 189 000 
__ Шоп ore, us: usable 27600 2 2 | 27,600 ^ 80,800 = 80,800 
| _ Industrial r minerals: E Шо B PENNE ded. 
... Clays. _____ 24,500 a 24,500 24,500 " 24,500 
— Esp 564 — ^ $554 554. ~ _ 554 
___ Gypsum 11,400 2,190 13,600 11,400 2,190 — 13,600 
Phosphate rock _ 26,400 _ NC 26,400 — 107,000 - _ 107.000 
Pumice® 410. - 410 — 410 MF 410 
__%а — m С) 43,100 43100 (8) 46,000 46,000 
Sand and gravel: | | | D | 
. . Construction /. 840,000 - 840,000 840,000 __ = 840,000 
__ Industrial __ 25,000 9) 25.000 30,400 _ 00 30,400 
—  Sodaash ~~ о 9,310 930 29.310. 9310 
„ое EE | m 
Crushed ^ ^ ^ 110000 $5400 1,170,000 1.100000 65100 1.170000 
— Dimension ^ ^ ^ 5 O 1,620 1,620 — "0 1,620 
Talc ЕТЕ Г E Sil sn - $i 
a ЕБ = 
Alabama о 48,300 (9 48,300 48300 _ 09 —— 48,300 
Alaska NO 9,900 9 9900 30200 (1) 30,200 
„Ата ^ 50,400 = 5 400 — 534000. ___ 09 534,000 
ВИЕ S 40,600 40,600 09) _ 40,600 
_Califomia о 124,000 о _ 124000 _ 1464 00 по ____146,000 
Colorado 77 _ 36,500 сө) 36,500 _ — 56,900  — _ 00 —— 56,900 
~ Connecticut 7 13,600 L e00 _ 13,600 - - _ 13,600 
Delaware _ MEN оао 22420 7 2,420 | i 2420 
Dr MN. ‚000 - _ 155,000 155,000 - 155,000 
~ Georgia _—_ seso — 9 56,500 56500 09 56,500 
Hawaii о _ — 6,950 B 6,950 6,950 Е 6,950 
_ Чаво ин 7 (9) 20,800 28,100 — (09 28,100 
- Illinois ~~ =>- 70,000 10,400 80,400 — 70,000 _ 10,400 - 80,400 
-hdaa ооо 56400 — 5380 61,800 56,400 5,380 61,800 
-hwa ^ ——— 41,700 — 5420 47200 41,700 5,420 47200 
Ка ~ =o 26,600 _ 2710 _ 29300 26,600 2,710 29,300 
Кешу ^^ —— 35900 — 14,600 50,500 35900 — 14600 ^ 50,500 
Louisiana — 8,700 _ 12,400 41,100 — 29,700 13,100 — 42,800 
Mane —À ‚600 E 12,600 — 12,600 - . 12,600 
Maryland 77 —- 30,400 © _ 30,400 30,400 GO _ 30,400 
-Massachusetts ^^^. 17,900. a 17,900 17,900 | 17,900 
. Michigan pus 66700 (9) 66.700 79,400 (10) 79,400 
. Minnesota 59 400 59 400 99.000 99,000 
Mississippi 16,500 16,500 16,500 16,500 
Missouri 70,300 10,300 80,700 70,300 10,300 50,700 
Montana 13.600 (9) 13.600 34,300 (10) 34,300 
| Nebraska 19.800 (9) 19.800 19,800 (10) 19,800 
Nevada 31.700 (9) 31.700 181,000 (10) 181,000 
New Hampshire 11,000 к 11,000 11,000 - 11,000 
New Jersey 26,400 - 26,400 26,400 -- 26,400 
New Mexico. i 23.000 (9) 23.000 | 44,800 D LONE 44,800 
Уак -— —. 73,100 5,920 79,000 73,100 - 5,920 79,000 
North Carolina — 56,200 _ 56,200 56,200 | = ____56,200 


се footnotes at end of table. 
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TABLE 6—Continued 
MARKETABLE PRODUCT AND ORE TREATED OR SOLD AT SURFACE AND UNDERGROUND MINES 


IN THE UNITED STATES IN 2009, BY SELECTED COMMODITY AND STATE! 


(Thousand metric tons, unless otherwise specified) 


Marketable product И 


E. u$ о TN Ore treated or sold 
Commodity or State Surface Underground Total Surface Underground _ Total 
State—C опипџед: — — 
— North Dakota | 14,700. = 14700 14,700 = 14.700 
__Оћо_ ОО 65000 6280 — 71300 65000. 6280 71300 
"Oklahoma _ 49,000 209) 49,000 49.000 ao 49.000 
_ Oregon | кою 2800 — 28000 — — 28,000 
Pennsylvania _ __ 84300. 8.080 92.300 — 84300 _ 8080 92.300 
~ Rhode Island —— — 3.2600 3,260 3.2600 3,260 
_ South Carolina 24,700 — -- 24,700 24700 2470 
7 South Dakota 152000 ~ 15.200 26,200 ^ - 26.200 
~ Tennessee 42,300. 2,560 __ 44.800 42,300 (2.560 _ 44800 
Texas ^ 181000 — 8060 189,000 181,000 ^ — $8270 190,000 
Utah _ 41,300 — 9) 41.300 95.200 ао 95,200 
^ Vermont _ ©9700 - 9.700 _ 970  - 9.700 
— Virginia | 50400. 9 50.400 51,500 С d9 __ $1,500 
~ Washington 44,700 (9) 44,700 45,100 ^ ао — 45.100 
_ West Virginia - mu 17,700 (0 17,700 17,700 (10) 17.700 
Wisconsin 54,700 | (9) 54,700 54.700 (10) 54.700 
_ Wyoming | 40,300 _ 8,530 48,800 40,300 8,530 48,800. 
-- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes copper-molybdenum. 


3Withheld to avoid disclosing company proprietary data; included in "Marketable product, total." 


*Kilograms. 
‘Includes aplite. 


6Excludes volcanic cinder and scoria; included with “Crushed stone.” 


7Withheld to avoid disclosing company proprietary data; included in 


“Marketable product, underground.” 


8Withheld to avoid disclosing company proprietary data; included in "Ore treated or sold, underground." 
? withheld to avoid disclosing company proprietary data; included in “Marketable product, surface." 
Withheld to avoid disclosing company proprietary data; included in “Ore treated or sold, surface.” 
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TABLE 7 
MINING METHODS USED AT SURFACE OPERATIONS IN THE UNITED STATES 
IN 2009, BY COMMODITY 


(Percentage of total material handled) 


ОН Preceded by drilling 
апа blasting | 


_ Not preceded by drilling | 
and blasting) —— — 


_ Commodity _ n 


Metal ore: — —  — 
Вет | — 1 | 100 » ~ 
99 КОННИ 


Cope? | 0 0 TAN 
83 2 "REN 


Gold _ езд быы Мыш ыы ы 
EM "EE 
NM D 100 


tron | ere errr ere 
_ Magnesium metal sees 
_ Molybdenum | | | | 100 | 
. Titanium "mM mE "EJ | | | 100 

Uranium а е 00 
теоре Т MP 
Industrial minerals: —— _ 
‚ Abrasives | 10. POM 5: 
К Ваше _ | | oe, ee i eke 46 
. Boron minerals — — —<č | 100 ____ "ne 
. Bromine _ | з | 

5 


. Clays рае ЧИННЕ 


_Diaomite 7 
.Fedspa! ese _____ - 
_Gamet _ HORRORE Е. 

Е 100 


. Greensand тагї __ "DD | COREN: SEDER: AME | Z 
100 | = 


_ Gypsum LP HESS nr | 
_ 100 


те || -- Е 
__dron oxide pigments. — ~ 
100 


. Куапне ee -- ._- ү, | "A 
_ 100 


Lithium minerals 0 
_ Magnesite _ yee шош Ic & 
7 к (01100 


..Magnesium compounds —— Аз una een M E 
_ Mica, scrap 5 222222 - a. 
. Olivine _ | | _ 0 0 69 m pec: E 
Perlite з || 26 0 74 
_Phosphate rock — — "nm e ыша | 
2100 


.Potash _ Е 
_ Pumice“ | 85 
Salt | ШАКА _100 
_ Sand and gravel: о "uM EUN 
... Construction | ИЕ | 100 
.. Industrial ——— M NER D m _ 100 
_ Stone: NN Е mE 

| MM _100 uL 


-Crushed —— 7 | 
Е Dimension - ЕН | | ^ ; 100 
_ Так — | | | 96 | | p 
„тюй gg 00 7 07 gg 
.Vemicuit — ——  — ^ 7 735 6 
. Wollastonite — о | : ‚ 26 
 Zeoites — m 0099 — "E 
«RN CR н EE ни 


1 сея : Р Я 
Includes drilling and cutting without blasting, dredging, mechanical excavation and 
nonfloat washing, and other surface mining methods. 


2 
, Includes copper-molybdenum. 
Includes gold-silver. 


"Includes aplite. 
5 
Excludes volcanic cinder and scoria; included with “Crushed stone." 
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EXPLORATION ACTIVITY IN THE UNITED STATES IN 2009, BY METHOD, COMMODITY, AND STATE! 


Chumand - 
© Commodity or State _ diamond drilling 
Commodity: — 

Gold _ MEN 237.000 
Lead, 22,400 
Silver | 4,170 

Other? 23,000 
__ Total 287,000 
B Percentage of grand total — — 24 
State: — _ 

— Alaska _ uM 18,100 
Missouri | 22,400 
_ Nebraska ИСА = 
Nevada — n 235,000 
Undistributed" Е 11100 
Total 287,000 


'W Withheld to avoid disclosing company proprietary data; included with "Other" or "Undistributed." -- Zero. 


(Meters) 


Rotary and reverse 
circulation drilling 


565.000 
29,500 


130,000 


725.000 - 


62 


23,500 
29.500 
73.000 
540,000 
59.200 
725.000 


Percussion and other 
drilling and trenching 


W 


W 
168,000 
168,000 

14 


W 


= 


W 
168,000 
168,000 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes boron, clay, copper, molybdenum, uranium, zinc, and commodities indicated by symbol W. 
3Includes Alabama, Arizona, California, Idaho, Montana, South Carolina, Washington, Wyoming, and States indicated by 


symbol W. 
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Grand total 


802.000 
51,900 
4,170 
321,000 
1,180,000 
100 


41,600 
51,900 
73.000 
775.000 
238,000 
1,180,000 
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ABRASIVES, MANUFACTURED 
By Donald W. Olson 


Domestic survey data and tables were prepared by Monica D. Zeigler, statistical assistant. 


In 2009, estimated Canadian and United States combined 
production of regular-grade fused aluminum oxide was 10,000 
metric tons (t) with a value estimated to be $1.7 million. The 
US. apparent consumption of fused aluminum oxide was 
estimated to be 35,900 t. U.S. silicon carbide production was 
estimated to be 35,000 t with an estimated value of $25.9 
million. The U.S. apparent consumption of crude silicon carbide 
was estimated to be 77,900 t. U.S. production of metallic 
abrasives was 138,000 t valued at $70.3 million. U.S. shipments 
of metallic abrasives were 152,000 t, with a value of $89.5 
million. The U.S. apparent consumption of metallic abrasives 
was estimated to be 142,000 t. 

This report includes information on the following abrasives 
manufactured in the United States: aluminum-zirconium oxide, 
boron carbide, fused aluminum oxide, metallic shot and grit, 
silicon carbide. In some cases, United States production 
B Bis combined with Canadian output to avoid disclosing 
x ма der data and still provide useful data on the 
Niue oii d market. Trade data in this report 
NOU Le ureau. All percentages in the report 

n puted using the unrounded data. 

TS ed an important role in the fashioning and 
idus е Н о а wide range of uses. Abrasives 
dean, etch, b је ә urs that are used to abrade, 
"avril by die on i Or ot erwise remove solid 

i Pressure blasting АА in a grinding wheel) or impact (as 
ове are үк, M important physical properties for 
dae and MS acture (cleavage), friability, grain 

ii oushnese (rigidi esa hardness), purity (uniformity), 
айар · Additional considerations include 

\ ly. bonding characteristics, cost, and ili 
Vavfactureg e. , Cost, an thermal stability. 
ing or chemically tr и made from metals or minerals by 

"e Ho. ating them to enhance or give them 

Mellbom onn 0 single property is paramount for any use 

Minuicured А _ - 

"ts marke Ss generally dominate hi gh-grade 

ey have ea pposed to natural abrasives because 

and can ђе tailored d sical properties, more uniform quality, 

ШЕРТ abrasiy ы А 

Pat relative x н typically are characterized by premium 

астед ж, abrasive minerals, Even though 
йау nde Hio are usually more expensive, their 

y Че Preferred in d enda Oven to be more cost effective. 
fishing cutting. а И industrial applications, such as 

& voly $0 abrasiy Nd polishing. In the United States, 
std and timber = are used in cutting and finishing 

Various manufactur Tasives market is mature, and the 
ted by applicat: ed abrasive materials is fairly well 
Әп (Kendall, 2001, р. 55). 
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Fused Aluminum Oxide 


Production.—Production data for regular and high-purity 
fused aluminum oxide in this report were obtained by the U.S. 
Geological Survey (USGS) from producers in Canada and the 
United States. The data were collected from two companies 
that operated three plants and represented the entire Canadian 
and United States fused aluminum oxide industry (table 1). 
Saint-Gobain Abrasives operated a fused aluminum oxide plant 
in the United States, and Washington Mills Electro Minerals 
Corp. operated fused aluminum oxide plants in Canada and 
the United States. Quantity data from the two countries were 
combined to avoid disclosing company proprietary data and are 
reported by the producers, estimated, and rounded to the nearest 
5,000 t. | 
Production of regular-grade fused aluminum oxide т 2009 
was an amount rounded to 10,000 t with a value rounded to $1.7 
million. The weight and value were unchanged compared with 
2008 regular-grade fused aluminum oxide production (table 2). 
Reporting on the output of high-purity fused aluminum oxide 
has been discontinued to avoid disclosing company proprietary 
data. 

Consumption.— Abrasive-grade fused aluminum oxide has 
many end uses. Specific applications in 2009 included antislip 
additives, bonded abrasives (such as abrasive grains that are 
made to adhere to each other and then are pressed or molded 
into abrasive tools), buffing/polishing compounds, coated 
abrasives (such as abrasive grains glued to a backing of paper 
or cloth), dry or wet blasting media, and tumbling media. Fused 
aluminum oxide in a micropowder form was used for industrial 
and electronic applications that require fine surface finishing. 
Fused aluminum oxide does not face any significant substitution 
threats at present as it is generally a very cost-effective abrasive. 
The total 2009 U.S. apparent consumption of all forms of fused 
aluminum oxide was estimated to be 35,900 t, with a value 
of $21.8 million, based on the average customs unit value for 
imports. 

Prices.—The USGS canvassed fused aluminum oxide 
producers to determine the total value of their production for the 
year. The survey indicated that the average unit value of regular 
fused aluminum oxide produced in Canada during 2009 was 
$165 per metric ton at the point of production; the average value 
of high-purity fused aluminum oxide output was $671 per ton at 
the point of production. Prices of abrasive grain produced from 
these materials and sold to consumers were significantly higher. 

Average unit values of fused aluminum oxide traded by 
the United States in 2009 as reported in this publication are 
based on U.S. Census Bureau data. The average value for U.S. 
exports of crude fused aluminum oxide during the year was 
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about $2,600 per ton. The average customs value of crude fused 
aluminum oxide imports during the year was $608 per ton, but 
values ranged from $181 per ton (Hungary) to $7,870 per ton 
(Slovakia), and those of fused aluminum oxide grain imports 
averaged $1,170 per ton and ranged from $788 per ton (Brazil) 
to $1.22 million per ton (Israel). The extremely high values 
represent small quantities of highly specialized materials. 

Foreign Trade. —Compared with those of the previous year, 
crude fused aluminum oxide exports in 2009 decreased by 
44% to 12.300 t, and the value of those exports decreased by 
46% to $32.0 million (table 5). Of the exports shipped to 34 
countries, 81% went to Canada, Mexico, Germany, and Japan, in 
decreasing order by quantity. 

During 2009, imports of crude fused aluminum oxide were 
received from 13 countries and decreased by 84% to 38.200 t 
valued at $23.2 million compared with those of 2008; imports 
of ground and refined fused aluminum oxide were received 
from 21 countries and decreased by 36% to 26,000 t valued 
at $30.5 million (table 6). Some of the imported crude fused 
aluminum oxide was refractory-grade material. China, Canada, 
and Venezuela supplied 63%, 22%, and 13%, respectively, of 
the crude imports. Compared with those of 2008, crude imports 
from Canada increased to 8,450 t from 2.720 t, while imports 
from China decreased from 215,000 t to 24.200 t, and those 
from Venezuela decreased from 15.900 t to 5,090 t. Brazil, 
Germany, Austria, China, Hungary, and Italy provided 36%, 
1995, 1696, 14%, 4%, and 4%. respectively, of the ground and 
refined material. 


Silicon Carbide 


Production.—One company produced abrasive-grade silicon 
carbide in the United States during 2009 (table 1). This company 
also produced similar amounts of metallurgical-grade silicon 
carbide. A second company, in Hopkinsville, KY, produced a 
small quantity of silicon carbide, primarily intended for use in 
heat-resistant products rather than abrasives. U.S. silicon carbide 
production decreased slightly during 2009 to an estimated 
35,000 t, and the value of production decreased slightly to $25.9 
million (table 2). 

Consumption.— Abrasive-grade silicon carbide has many end 
uses. Specific applications in 2009 included antislip abrasives, 
blasting abrasives, bonded abrasives, coated abrasives, | 
polishing/buffing compounds, tumbling media, and wiresawing 
abrasives. The total abrasive-grade silicon carbide consumed 
in the United States in 2009 was about 77,900 t valued at about 
$33.1 million. 

Prices.—Based on information from industry sources and 
publications, the average value of abrasive-grade silicon carbide 
at the point of manufacture was $739 per ton in 2009, which 
was unchanged compared with that of the previous year. The 
average value for U.S. crude silicon carbide exports in 2009 
was $1,550 per ton, a 34% decrease compared with that of the 
previous year. The average value for U.S. ground silicon carbide 
exports Was $3,070 per ton, a 10% decrease compared with that 

evious year. 
а Silicon carbide imports from China had an average 
value of $604 per ton. The average value of crude silicon. | 
carbide imports from other countries was $465 per ton. Silicon 
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carbide grain imports from China material had ап average 
customs value of $1,380 per ton. The average customs value of 
silicon carbide grain imports from other countries was $2,795 
per ton (table 6). 

Global prices for silicon carbide steadily increased throughout 
2008 despite poor global economic conditions (Kennedy, 
2008); however, the poor global economic conditions did cause 
average prices to drop each quarter during 2009. This trend was 
demonstrated by the quarterly average unit values for imports 
of both types of crude silicon carbide. Crude silicon carbide 
unit values decreased from $692 per ton in the first quarter to 
$442 per ton in the fourth quarter, and silicon carbide grain 
unit values decreased from $2.660 per ton in the first quarter to 
$1.880 per ton in the fourth quarter of 2009. 

Foreign Trade. —1п 2009, the United States exported 
crude silicon carbide to 22 countries and refined and ground 
silicon carbide to 36 countries. The total crude silicon carbide 
exports for 2009 increased by 60% compared with those of the 
previous year to 16,900 t valued at $26.2 million (table 5). Of 
the exported crude silicon carbide material, 79% was shipped 
to Norway. Compared with those of 2008, exports of refined or 
ground silicon carbide decreased by 42% to 3,750 t valued at 
$11.5 million. Of the exported refined and ground material, 45% 
was shipped to Canada. 


т 


In 2009, the United States imported crude silicon carbide from . 


15 countries and imported ground and refined silicon carbide 
from 23 countries. Imports of crude silicon carbide decreased 
by 31% during the year to 59.900 t valued at $33.4 million 
(table 6). Imports of silicon carbide in ground or refined form 
decreased by 54% to 18,100 t valued at $41.1 million. China 
accounted for 6696 of the crude silicon carbide imports and 37% 


of the ground and refined silicon carbide imports. A large part of 


the imports from China reportedly included metallurgical-grade 
material. 


Aluminum-Zirconium Oxide 


During 2009, fused aluminum-zirconium oxide for abrasive 
applications, such as resin-bonded grinding wheels, was 
produced at one plant in the United States, belonging to _ 
Saint-Gobain Abrasives, and one plant in Canada, belonging (0 
Saint-Gobain Ceramic Materials Canada 1пс., but production 


data from these plants are withheld to avoid disclosing company - 


proprietary information. 
Boron Carbide 


Washington Mills Electro Minerals was the only commercial 
producer of boron carbide in the United States during 2009. 
Boron carbide was used as an abrasive for lapping and | 
ultrasonic cutting operations previously possible only with 
diamond dust; it was also molded to form highly wear-resistant 
products, such as pressure blasting nozzles, wire-drawing dies, 
powdered metal and ceramic forming dies, thread guides, and 
armor. Boron carbide also was used in nuclear applications, 
such as reactor control rods and neutron-absorbing shielding 
(Washington Mills Electro Minerals Corp., 2008). Domesti¢ 
production data for boron carbide are withheld to avoid 
disclosing company proprietary data. 
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Metallic Abrasives 
Production.—Data on U.S. production and shipments of 


metallic abrasives were based on a survey of domestic producers 


conducted by the USGS. Survey data were collected from 
|| companies operating 12 plants in the United States and 
accounted for all domestic production (table 3). 

Steel shot and grit accounted for almost all the metallic 
abrasives produced domestically (table 4). U.S. production of 
steel shot and grit in 2009 decreased by 35% compared with 
that of 2008; the average unit value in 2009 was $474 per ton. 


Six companies reported production of cut wire shot in 2009, and 


most of that was cut from carbon steel wire and stainless steel 
wire, Other products reported included shot cut from aluminum, 
Copper, and zinc wire. One company reported production 

of steel nuggets, a wrought carbon steel blast medium with 
Properties similar to steel shot. 

Consumption. —Metal abrasives are used primarily as loose 
particles propelled at high velocities for blast cleaning or to 
Improve the properties of metal surfaces; 7596 of the abrasives 
5 employed in cleaning operations. Principal consumers 
Include foundries, machine tool industries, metalworking plants 
particularly those supporting the automotive and aircraft 
industries), and steel manufacturers. 

Pn I total sales of all steel shot and grit by U.S. 

ie Ми d by 25% compared with shipments in 2008 

бас. ап ауегаре уа! ue of $555 per ton sold or used. 

E. T USGS compiles survey data on the value of 
lode: » shipments, but it does not collect price data. 
К Ыы рг oduction and shipments reported by metallic 
ds о In 2009 are listed in table 4. Average unit 
борап A, shot and grit ranged from $0.33 to $1.06 per 
to is A unit values of cut wire shot ranged from 

lic Vir мо js kilogram for carbon steel, stainless steel, and 
the United E unit values for metallic abrasives traded 
"Ws and $0.76 65 during 2009 were $1.24 per ki logram for 

Foreien Treg Per kilogram for imports. 

Metallic өн. 2009, the United States exported 
“risives from 17 iun es US. E ds = i 
teased by 259, pies 5 S. exports of тега с abrasives 

lios (table 6) Ca gt € year to 25,900 t valued at $32.2 
leue exports кы China, and Mexico received 8294 
M dby 57% a metallic abrasives in 2009. U.S. imports 
"ilio (table 6 Pus. ни (0 15,800 t valued at $12.] 

(hin G етапу, ana a “ш the imports came from Canada, 


Outlook 


Abrasiy 
65 mar 
facturing мк аге greatly influenced by activity in the 
т — ie the United States. During the past 
"hit ofthe Eyes й = manufacturing sector owing to the 
om i 
S manufactured из ‚с recession have caused decreases 
ticularly es production and consumption. 
К automotive of manufacturing activities in the 
hoy rasives miture, housing, and steel industries. 
markets are linked to these end-use 
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manufacturing sectors, growth in these sectors may not 

necessarily lead to an increase in abrasives consumption. 

The U.S. abrasive markets also are influenced by economic 

and technological trends. As the world and the United States 

slowly begin to recover from the global economic recession, 

it is most likely that U.S. manufactured abrasives production 

and consumption will also slowly begin to show signs of 

improvement. 

Improved technology in these manufacturing sectors has 
resulted in surface quality that requires fewer grinding and 
finishing operations that use abrasives (O Driscoll, 2003). Less 
expensive imports coupled with higher domestic production 
costs and low domestic production capacity continue to 
challenge U.S. producers of fused aluminum oxide and silicon 
carbide to maintain market share. Competition from developing 
nations, especially China, will probably lead to further decreases 
in domestic output. China has become a dominant force in 
both fused aluminum oxide and silicon carbide production in 
recent years. This has changed the makeup of the manufactured 
abrasives market. Lower priced Chinese exports have displaced 
and are expected to continue to displace manufactured abrasives 
produced in Europe and North America (Gasser, 2002). The 

traditional suppliers among the Western industrialized nations 
are expected to continue consolidating and contracting. 
Emerging suppliers of fused aluminum oxide and silicon 
carbide in China, Eastern Europe, India, the Republic of 
Korea, and South America are likely to continue to increase 
their prominence in world markets. Further success for these 
suppliers, particularly in such major markets as Japan, the 
United States, and Western Europe, will depend on their ability 
to provide higher grades of material and levels of supply 
reliability while maintaining lower prices. Energy costs, 
furnace size, quality-control systems, and the availability of 
essential mineral inputs are expected to be the dominant factors 
influencing the competitive stance of these suppliers. 

The aerospace and automotive manufacturing sectors are 
likely to continue to be significant indirect influences on demand 
for manufactured abrasives used by metalworking operations 
supporting those sectors. The housing construction sector in 
North America is expected to continue to have an indirect 
influence on demand for manufactured abrasives because of the 
large volumes of manufactured abrasives used in cutting and 


finishing wallboard and timber. 
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TABLE ! 
CRUDE ARTIFICIAL ABRASIVES MANUFACTURERS IN 2009 


——— —— 


Company — 


Plant location Е 


‘Saint-Gobain Ceramic Materials C anada Inc. Chippewa, Ontario, Canada 


Huntsville, AL 
Washington Mills Electro Minerals Corp. — Niagara Falls, NY 


Do Niagara Falls, Ontario, Canada 


Saint-Gobain Abrasives 


Washington Mills Hennepin, Inc. — m Hennepin, IL 


Do. Ditto. 


Product 
Aluminum-zirconium oxide. 
Fused aluminum oxide (high-purity) and aluminum-zirconium oxide. _ 
Fused aluminum oxide (high-purity) and boron carbide. 
Fused aluminum oxide (regular). 


Silicon carbide. 


TABLE 2 


ESTIMATED PRODUCTION OF CRUDE SILICON CARBIDE AND FUSED ALUMINUM 
OXIDE IN THE UNITED STATES AND CANADA"? 


2008 2009 
Quantity! S Value’ Quantity" * Value! 
Product (metric tons) (thousands) (metric tons) (thousands) 
Aluminum oxide, regular, abrasives) — 10000 — 51,700. 10.000 - $1,700 
Silicon carbide" 35,000 25.900 35.000 25.900 


!Data аге rounded to no more than three significant digits. 
З Yearend stock data are withheld to avoid disclosing company proprietary data. 

Owing to rounding, data do not match total quarterly Mineral Industry Surveys estimated data. 
*Quantities are rounded to the nearest 5.000 metric tons to avoid disclosing company proprietary data. 
‘Regular grade accounts for about 62% of total output, and high-purity material accounts for the 


remainder. 


6 Approximately one-half of the quantity and value consists of material for metallurgical and other 
nonabrasive applications. 
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ТАВГЕ 3 
U.S. PRODUCERS OF METALLIC ABRASIVES IN 2009 


eee Product 
Company Plant location : [shot and (or) grit] 

Abrasive ! Materials, I LLC mE © Hillsdale, MI ЕХ Cuts wire. "I Е o Е 
Chesapeake Specialty y Products, Inc. | — Baltimore, MD | Steel. | | 
Ervin Industries, Inc. Е | Adrian, А MI ME Do. = MEN 

Do. BEN Butler, PA |. Do BEEN 
Frohn North America, Inc. — — Austel, GÀ  бшые о 
MLP Steel, LLC (formerly  Marwas Steel Со.)_ /— Scottdale, PaA Do. MEM 
Metaltec Steel Abrasive Co. Canton, MI Steel MEE 
Peerless Metal Powders & Abrasive | Co. ‚шс. 1 Detroit, м Г m | Steel and steel nuggets. _ i 
Pellets, LLC mE m _ Tonawanda, NY Cut wire. 

Do. 


Platt Brothers & Co., Inc., The _ _ Waterbury, CT _ 
Cleveland, OH | Do. | 


US _ Bedford, VA — Steel. 


Premier Shot Co. 
Wheelabrator ‘Abrasives Inc. 


Pls MANUF 
ACTURED— 2009 


Do. Ditto. 
TABLE 4 
PRODUCTION AND SHIPMENTS FOR METALLIC ABRASIVES IN THE 
UNITED STATES, BY PRODUCT! 
© Production Shipment? 
Quantity Value Quantity Value 
.. ,., Product (metric tons) (thousands) (metric tons) (thousands) 
2008: d: d ld a 
.Stelshotandgrit | 210,000 $98,100 201,000 $94,300 
. Cut wire shot and оћег _ 1.910 7,710 1,910 _ 8.460 
„Toal 212,000 106.000 203.000 103000 
2008: 7 
_ Steel shot and ru 137,000 64,900 151,000 83,700 
... Cut wire shot and other __ 1470 5.390 1,490 5,800 
..lIeal  — — 138,000 70,300 152,000 89,500 
"Estimated. Е — m 


"Data аге rounded to no more than three significant digits; may not add to totals shown. 


"Includes reported exports. 
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TABLE 5 
U.S. EXPORTS ОЕ ALUMINUM OXIDE, SILICON CARBIDE, AND METALLIC 
ABRASIVES, BY COUNTRY AND TYPE! 


I 2008 | 2009 | 
Quantity Value Quantity Value: 
| Country | (metric tons) (thousands) (metric tons) (thousands) 
Aluminum oxide, crude: | 
Brazil Cu 682 $2,710 141 $650 
_ Canada | 8,160 8.740 5.470 7,210 
China | 248 1,700 143 959 
_ Germany ____ 3,760 15,400 1,680 6,020 
India 308 1,280 189 878 
_ Japan 2,010 8,640 724 4,450 
_ Korea, Republic of — oo 910 5.680 430 3.180 
_ Mexico _ 3,000 4,890 2.060 3.430 
| United Kingdom Ри 1.370 2.750 634 1.640 
Other о 1,450 ' 7.210 ' 854 3.620 
C Total ^ ^ — 34300 59000 _ 12300 — 32.000 
Silicon carbide: 
^ Cmde Е 
_ Germany — ____ 8 1,080 2,550 3,020 
Јарап MEN 142 2,130 32 458 
Mexico _ 626 1,760 759 1,310 
___Могмау — 9,650 16,700 13,400 19.500 
Отег _ EN 151' 3.030 ' 182 1,890 
m Total 10.600 Ша 24,700 Е 16.900 Г 26.200 
| Ground and refined: 
___Сапада ПН 3.260 3.910 1,680 2.540 
China р 249 531 71 415 
__ Germany 360 10,700 349 4,440 
Јарап 568 2,320 270 873 
___Мехко 1,140 1,350 996 1,570 
Norway _ 97 206 76 158 
~~ United Kingdom 232 387 25 26 
Other | ___ 509 ' 2,480 ' 280 1.410 
тоа OOo | — — 6420 21900 — 3750 11.500 
Metallic abrasives: = 
" Canada __ 9,820 8,890 5,160 4,730 
_ China | 11,400 17,800 7,470 10,400 
Germany 201 448 172 572 
“Indonesia 167 124 824 1,500 
"ma. mE 788 1.090 963 972 
~ Mexico | 8,800 11,300 8,750 9,390 
~ Taiwan | 633 661 458 447 
^ United Kingdom | 1,350 3,810 753 2.080 
~ Other 1,170 ' 4,330 ' 1.370 2.170 
_ Тоа ООЛ Cm мш 25300 ___ 30200 
"Revised. 


Граја are rounded to no more than three significant digits, may not add to totals shown. 


2Customs value. 


Source: U.S. Census Bureau. 
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ТАВГЕ 6 
U.S. IMPORTS ОЕ ALUMINUM OXIDE, SILICON CARBIDE, AND METALLIC 
ABRASIVES, BY COUNTRY AND TYPE! 


D 2008 
~ Quantity B Value? Е ~ Quantity un Value? | 
Country (metric tons) (thousands) _ ( metric tons) (thousands) 
Aluminum oxide: — m | 
Cmde о 
саа  — 2,720 $1,840 8,450 $6,530 
са  — 215,000 107,000 24,200 12,900 
^ Venezuela — 15,900 10,400 5,090 3,610 
Other | 10.600 5,720 489 181 
|. Toa] = = 24400 125000 38200 ^ 23200 
| Ground and refined: | | 
Austria о 7,390 11,000 4,210 7,100 
o Bazil OOOO 12,800 12,100 9,240 7,280 
Canada 819 1.280 390 804 
Nu: 7 1,680 1,480 3,710 2,920 
France 1,500 3,040 402 873 
Germany о 11,500 15,200 5,020 7,390 
___Нипрагу MEN 1,240 1,150 1,100 1,090 
мо === 2,240 2,120 982 1,210 
Other 0 1,600" 2810" 963 1,820 
Toa — 40800 50300 26000 30.500 
Silicon carbide: — 
Сме aa 
China mE 82,300 67,500 39,700 24,000 
Netherlands о > 5 4,540 1,330 
_ Утешв č — 2,600 1,230 4,500 2,000 
Other 2,470 ' 4,240 € 11,200 6,070 
‚___ Total 8700 72900 59900 ____33.400 
Ground and refined: mnm 
Вай O 8,550 12,000 4,000 5,760 
A NN 18,400 25,400 6,660 9,200 
Gema — 1,340 5,740 1.570 6,800 
зап ЩЩ 1,680 10,700 1,070 7,330 
Dcos ANN 2,640 14,500 1,660 8,120 
T. MON 614 646 1,280 1.410 
„Vietnam — OOO 2,960 2,160 1,120 1,080 
Other 7 3,410 ' 4,630 ' 725 1,430 
-. Teal ^ ^ 39600 75,00 18,100 — 41100 
Metallic abrasives; — — 
со. een, co 11,900 8,690 6,380 3,920 
сао с 2,030 3,120 1,690 3,680 
емал 2,120 2,760 1,300 1,040 
Sweden m 16,600 9,470 3,400 1,100 
Per о 3,980 4,260 3,040 2,330 
Total mE 36.600 28,300 15,800 12,100 


B а 
Revised, -- Zero. 

| 

на аге rounded to no more than thre 
Customs value. 


e significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 
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ALUMINUM 
By E. Lee Bray 


Domestic survey data and tables were prepared by Paula В. Neeley, Statistical assistant, and the world production table was 


Prepared by Glenn Ј. Wallace, international data coordinator. 


crisis of 2008. Domestic primary smelters produced 1.73 million 
metne tons (Mt) of aluminum metal, 35% less than that in 2008 
(table 1). The value of Production fell to $3.03 billion, 57% less 


ч metal, 56% came from new 
“nufacturing) Scrap, and 44% came from old (obsolete 


| ; SD transportation. 23.7%; building and 
Se consume Ў 0, electrical, 7.3%; тасһїпегу апа equipment, 
с Urables, 5.7%; and other uses, 3.1%, Exports 


ли 7% of shi ; 
be United ‚01 Shipments from producers in Canada and 
| States in 2009 (table 6). 


average U.S. market price of Primary al uminum 


‹ ila to 30.794 Per pound Кот $1 205 per 
e 8). With the Onset of the global economic 


Pus, low $0.75 
i | 
ard, reaching an average of $1.04 per pound 


es ventories of aluminum of 7. 12 
ternational Aluminium Institute (IAI) and 
ME), were 26% higher than 
uminum inventories of 2.23 Mt 
Misa those at yearend 2008. 
um metal and alloys 

| 82% to reach 4.89 Mt (London о г. 
ary aluminum - ona] Aluminium Institute, 2010). 

ia C à 45 Produced In 43 countries in 2009. 

an Australia. in decreasing order of 


metal produced, accounted for 58% of total world production. 
World primary metal production decreased by 694 compared 


The United States ranked fifth (down from fourth) leading 


producer of primary aluminum. 


Production 


power contracts were negotiated. 
Alcoa Inc. (Pittsburgh, PA) closed its 215,000-metric-ton- 


remainder of production ceasing by the end of March (Alcoa 
Inc., 2009е). 

In January, Alcoa signed an amended power sales agreement 
with the Bonneville Power Administration (BPA) for power to 


phases, the first extending through May 2011, and the second 
phase lasting an additional 5 years. The second phase would 

be contingent on several factors, including resolution of earlier 
concerns of the court. Alcoa agreed to maintain an average of 
528 full-time employees at the smelter through 2016 (Alcoa Inc., 
2009b; Bonneville Power Administration Journal, 2010). 

In January, Alcoa signed a power supply contract with the 
New York Power Authority (NYPA) to supply Alcoa's two 
smelters at Massena, NY. The 30-уеаг contract would start with 
the expiration of the current contract in 2013 and included a 
10-уеаг extension option. The terms of the contract required a 
modernization project to reduce emissions and increase total 
capacity to 278,000 t/yr from 255,000 Џуг at the two smelters. 
In May, Alcoa closed the 125,000-t/yr Massena East smelter. 
The low price of aluminum Was cited as the reason for the 
closure. In an agreement with NYPA, Alcoa retained 250 of the 
420 affected employees to prepare the shuttered plant for the 
modernization project (Alcoa Inc., 2009d, i). 
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In March, Century Aluminum Co. (Monterey, CA) closed one 
potline at the 244,000-t/yr smelter at Hawesville, KY, reducing 
production by approximately 50,000 Џуг. Low aluminum prices 
were cited as the reason for the closure (Century Aluminum 
Co., 2009b). In May, Century closed an additional 31 pots at the 
smelter, but at the end of July, restarted 21 pots as aluminum 
prices increased (Platts Metals Week, 2009b, c). Also in July, 
Century announced that a new power supply contract for the 
Hawesville smelter had been signed with Big Rivers Electric 
Corp. (Henderson, KY) and E.On USA (Louisville, KY). The 
contract replaced the previous contract and would last through 
2023, supplying enough power to operate the smelter at full 
capacity (Century Aluminum Co., 20092). 

Century closed its 270,000-Џут smelter in Ravenswood, WV, 
at the end of February. The company had previously shut down 
one potline at the smelter in December 2008 in response to 
declining prices for aluminum (Century Aluminum Co., 2009c). 

In February, Columbia Falls Aluminum Co. (CFAC) 
(Columbia Falls, MT) and the BPA negotiated an amended 
power contract, the original contract having been overturned 
by the court. The new contract included provisions for С FAC 
to continue production from one-half of one potline at its 
168,000-Џуг smelter at Columbia Falls through June. The 
company had previously announced that all production would 
be shut down by the end of February because of the court 
ruling and declining aluminum prices (Bonneville Power 
Administration Journal, 2009). In July, CFAC announced that 
it would continue to operate one-half of one potline through 
September. À second short-term power supply contract was 
obtained with the BPA that enabled the smelter to operate while 
the parties continued to negotiate a long-term power supply 
contract (Platts Metals Week, 2009d). A long-term power 
contract was not achieved, however, given the constraints 
of the court order that prohibited a contract from benefiting 
CFAC at the expense of higher rates for other consumers, and 
all production was shut down at the end of October (Jamison, 
2009). | 

On January 28, a power outage at Noranda Aluminum 
Holding Corp. (Franklin, TN) caused by severe weather forced 
the shutdown of approximately 759^ of the capacity of its 
250,000-/уг smelter at New Madrid, MO. At the beginning of 
May, the smelter was operating at more than 50% of capacity, 
and the restart of the final potline was initiated in October, with 
production at full capacity expected early in 2010 (Noranda 
Aluminum Holding Corp., 20092, b, с, p. 1). | 

In May, Ormet Corp. cut back production at its 265,000-Uyr 
smelter at Hannibal, OH, and by early August had closed two 
of six potlines. A shortage of alumina provided by Glencore 
International AG (Baar, Switzerland) was cited as the reason 
for the shutdown. Glencore had informed Ormet that alumina 
deliveries to the Hannibal smelter from the temporarily closed 
Windalco refinery in Jamaica would stop in April. Glencore 
stated that the tolling agreement with Ormet allowed it to | 
cease deliveries without supplying alumina from an alternative 
source. The tolling agreement was terminated as a result of an 
arbitration ruling, freeing Ormet to obtain alumina from another 
supplier to enable operation of four potlines at least is 
yearend 2010. Ormet also secured a power contract wi 
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American Electric Power Co. Inc. (Columbus, OH), effective 
September 2009 through yearend 2018, and extended through 
May 31, 2011, the labor contract with the United Steelworkers 
of America, which had been set to expire at yearend (Ormet 
Corp., 2009a, p. 2; b). 

In July, Rio Tinto Alcan Inc. announced that a new power 
supply contract had been signed with Big Rivers Electric and 
E.On. The contract replaced the previous contract and would 
last through 2023, supplying enough power to operate the 
196,000-Uyr Sebree, KY, smelter at full capacity (Rio Tinto 
Alcan Inc., 20092). A project to replace the anode furnace at 
the Sebree smelter was being considered, and a decision was 
expected in 2010. The existing anode furnace was 35 years old 
and replacing it would reportedly enhance the smelter's future 
competitiveness. The United Steelworkers union and Rio Tinto 
agreed to a 5-year contract through yearend 2014, which had 
been a stated prerequisite of Rio Tinto to consider any capital 
investment at the smelter (Platts Metals Week, 2009a, g). 

Demolition of buildings at Vancouver Aluminum Co.'s 
smelter in Vancouver, WA, which started in 2008, was 
completed in February. The 116.000-Uyr smelter was built in 
1940 and was last operated in 2002 when it was shut down 
as a result of high power prices. The smelter was last owned 
by Evergreen Aluminum (a subsidiary of Glencore) but Alcoa 
had retained ownership of several fabrication buildings and 
the adjacent land and reportedly agreed to be responsible 
for environmental damages that occurred prior to the sale of 
the smelter in 1987. Remediation was underway. and when 
completed, the site would be sold to the Port of Vancouver for 
other industrial use (Washington State Department of Ecology. 
2007; Alcoa Inc., 2008). 

Secondary.—n the fourth quarter of 2009, Imperial 
Aluminum LLC reopened secondary smelters in Minerva, ОН, 
and Scottsboro, AL. Imperial acquired the smelters following 
the December 2008 bankruptcy of their previous owner, 
Commercial Alloys Inc. Each smelter was reported to have a 
capacity of 40,800 Џуг (Schaffer, 2009). 

Spectro Alloys closed an undisclosed amount of secondary 
smelting capacity in March as a result of declining demand from ' 
the automotive industry. The smelter, which produced alloys | 
commonly used in the automotive industry, had a capacity of 
110.000 уг. Numerous other secondary smelters reportedly 
were cutting production in the wake of the bankruptcy 
proceedings of General Motors Corp. and Chrysler LLC, as the 
automakers and their suppliers shut production for an extended 
period of time during the first half of 2009 (Petersen, 20095; 
Petersen and others, 2009). 


Consumption 


Apparent consumption of aluminum in the United States : 
declined by 13% in 2009 compared with that in 2008. Shipmen 
of aluminum by United States and Canadian producers to their Р 
combined domestic markets declined by 21% in 2009 compare 
with the amount shipped in 2008. Shipments of aluminum 
for containers and packaging, the leading end use. declined 
by 4% compared with those in 2008. Shipments decrease? » 
the transportation sector by 32%, consumer durables by 227» 
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building and construction by 18%, electrica] by 15%, and the 245,000 t held at 


yearend 2008 (London Metal Exchange Ltd., 
machinery sector by 31%. 2008, 2009). 
The decline in shipments of aluminum to the transportation | 
sector resulted primarily from а reduction in automobile Prices 
Production. Production of light vehicles in North America The thi US k 
declined by 32% in 2009 compared with production in Onta Y average U.S. market price of primary aluminum 
2008. Light vehicle Production in all months of 2009 except ee о reported by Platts Metals Week Started the year at 
November and December declined compared with production 2 Per їп January and stayed below 50.750 per pound 
inthe same month of 2008. Production in the first half of | July, when the price began a general upward trend for 
2009 declined by more than 50%, compared with production the remainder of the year as the impacts of the financial Crisis 
in the first half of 2008 while factories were Shut down for an Started to ebb, reaching $1.038 per pound in December. The 
extended time during the bankruptcies of General Motors and annual average коош : 009 decreased to $0.794 Per pound 
Chrysler (CSM Worl dwide Inc. 2009, 2010), from $1.205 per Pound in 2008 as demand Increased from the 

Increased aircraft production pa rtially offset the decline in lowest levels during the financia] Crisis but did not recover 
shipments of aluminum for use in transportation to automakers. ор SABR levels, The LME monthly aver age cash prices for 
The Boeing Co. (Chicago, IL) reported that deliveries of Primary aluminum ingot followed the same general trend as the 
commercial aircraft were 28% higher than those in 2008. The U.S. market price. The 2009 annual average LME cash price 
reestablishment of normal Operations after a 2-month strike for high grade Р тагу aluminum n Bot decreased to $0.755 per 
during 2008 and continued modernization of fleets by pound from $1, 167 per pound in 2008, € indicator prices for 
“mercial airlines to replace older aircraft with more fuel selected secondary aluminum “gots and aluminum Scrap, as 
efficient models Were reasons cited for the increased aircraft P ublished T Americ an Metal Mar ket, followed the same trend 
Production (Boeing Co » The, 2010, p. 3-4). 45 primary 11801 prices (table 8). 

е decline in aluminum shipments for use in building and Foreign Trade 

Construction was mainly a result of reduced home construction 


nada, and Mexico. 
Scrap accounted for 61% of total exports, 59% of which went to 


China (table 10). 
А study Commissioned by The Alumi iati | | 


à 09 averaged 112 kilograms (kg) [248 
| unas), and accounted for 8.6% of th 


€ vehicle weizh, a : rude aluminum increased b 49 
| | ICle weight, While imports o semifabricated ај 
compared with & 16 | | uminum Materials lat 
| па И 1% іп ehicles manufactured in 1990. The sheet, pipes, bars etc.) decreased by 14% compared a M 
"ie 1361 € aluminum content in automobiles wil] of 2008 (table 11). Canada remained the leading Source country. 
Ofaluminy Pounds) by 20 © growth in the use accounting for 63% of the total ; 


continued to be the second ranked Supplier accounting for go 
, E for 99; 

eduction; ton 5, Steering knuckles, and wheels of total imports of aluminum (table 12). 
"tions i», € Weight to meet Dew fuel efficienc 
le sm р © United States and other nations was Cited as World Industry Structure 
‘ing 2.4) STOWth in aluminum usage (Light Metal Age | 
| Production.—World Primary aluminum Production decreased 
locks 


by 4% in 2009 compared with that of 2008 


to smelter closures in the wake of the financial CriSis (table 
e Minum Sociation re orted th 13) China, Russia, Canada, and Brazil, in decreasing order of 
> num ngot, mill Produc Ported the combined Inventories Production accounted for 58% of total world primary aluminum 
» ed Producers declined t Ps зстар Of Uniteg States and production. 
kn 1125 at Yearend 2008€ to 937,0 Otat yearend Stocks.—Owing to the continued collapse of demand that 
etal x) The ME reporte numinum Association began in the second half of 2008, yearend global inventories of 
E M М at LMF at primary aluminum crude aluminum increased by 40% from the yearend 2008 level. 


NL 2009 ^; : Warehouses increased by 94%, 
a g 009, UME 1. t at yearend 2008. 
| ng tof North 00е in the United States also = 
NASA AG ы Merican Special aluminum allo 
ctal ingot, а 27% “crease from th : 
e 


Unwrought aluminum inventories held by member producers of 
the IAI decreased by 28% to 1.20 Mt at yearend 2009 from 1.68 
Mt at yearend 2008. Unwrought aluminum is defined by the IAI 
as aluminum in its basic form made from primary metal or from 
scrap and that is unworked in the metallurgical sense. Total IAI 
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aluminum inventories [unwrought aluminum plus unprocessed 
scrap, metal in process, and finished semifabricated (mill) 
products] decreased by 25% to 2.23 Mt at yearend 2009 from 
2.96 Mt at yearend 2008 (International Aluminium Institute, 
2010). 

Yearend 2009 inventories of primary aluminum metal held by 
the LME increased by 98% to 4.62 Mt from 2.34 Mt at yearend 
2008; aluminum alloy inventories decreased by 18% to 84,500 
t from 104,000 t; and NASAAC ingot inventories decreased by 
27% to 180,000 t from 245,000 t (London Metal Exchange Ltd., 
2008, 2009). 

Mergers and Acquisitions. —Alcoa completed its acquisition 
of the Lista and Mosjoen primary smelters in Norway from 
Orkla ASA in March. The smelters had capacities of 94,000 t/yr 
and 188,000 tU yr, respectively. The deal also included an anode 
plant adjacent to the Mosjoen smelter. In exchange, Orkla 
received Alcoa's 45% share of Sapa Extrusions Inc. to reach 
100% ownership (Alcoa Inc., 2009c). 

At the end of July, Alcoa completed the sale of its interest 
in Rio Tinto plc to Aluminum Corp. of China (Chinalco). In 
February 2008, Alcoa and Chinalco had jointly acquired 12% 
of the stock in Rio Tinto. А change in strategy in light of the 
economic conditions was cited as the reason for the sale (Alcoa 
Inc., 2009h). 

Rio Tinto sold its half of the Ningxia smelter in China to its 
joint-venture partner, Qingtongxia Aluminium Group Co. Ltd. 
in January. The smelter had a capacity of 160,000 t/yr (Rio Tinto 
plc, 20092). | | 

In February, Klesch & Co. Ltd. (London, United Kingdom) 
completed the acquisition of smelters at Delfzijil, Netherlands, and 
Voerde, Germany, from Corus Group ple (London). Each smelter 
had a capacity of 100,000 t/yr (Klesch and Co. Ltd., 2009). 

As part of a financial restructuring deal, the Government 
of Montenegro received ownership of 29.4% of Kombinat 
Aluminijuma Podgorica and Bauxite Mines (KAP). Central 
European Aluminum Co. remained the managing partner of the 
joint venture with 29.4% ownership, with the remainder owned 
by other investors. Assets owned by KAP included a 120,000- 
t/yr smelter and a 280,000-t/yr alumina refinery at Podgorica 
and a 700,000-Uyr bauxite mine at Kutsko Brdo (Central 
European Aluminum Co., 2009, 2010). | 

Citing declining demand, lower prices, and lack of credit, 
Aleris International Inc. filed for chapter 11 bankruptcy 
protection in February. The secondary aluminum producer was 
able to continue operations through a debtor-in-possession 
facility. The company continued operating under bankruptcy 
protection throughout the year (Alerts International Inc., 2009). 

Sapa Group acquired the assets of Indalex during ће —— 
liquidation of Indalex. Indalex had filed for bankruptcy citing 
credit issues and a decline in business to automotive and 
construction markets. The Indalex assets in the United States 
included six extrusion plants and a secondary casthouse. " 
Indalex also had five extrusion plants and a casthouse in Cana 


(Petersen, 2009а; Sapa Group, 2009). 


World Review 


Australia.—The Government of Australia was moving 


forward with a proposed cap-and-trade plan in an effort to 
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reduce emissions of carbon dioxide and other greenhouse gases. 
The proposal included provisions for the aluminum industry and 
other emission-intensive industries to mitigate the cost increases 
during the first several years (Australian Department of Climate 
Change, 2009). 

Alcoa and its joint-venture partners CITIC Ltd. (22.5%) and 
Marubeni Aluminium Australia Ltd. (22.5%) closed 53,000 vyr 
of capacity at the Portland Aluminium smelter in response to 
declining prices and demand for aluminum. The first 15,000 t/yr 
of capacity was closed in December 2008, and an additional 
38,000 t/yr was shut down by July 2009. The Portland smelter 
had a capacity of 358,000 vyr (Alcoa Inc., 2009)). 

Bosnia and Herzegovina.—Aluminij d.d. Mostar shut down 
approximately 35.000 t/yr of capacity at its 135,000-Uyr 
smelter during the early part of 2009 as a result of the global 
financial crisis and subsequent decline in prices. The company 
subsequently announced that production would be returned 
to full capacity during the fourth quarter (C RU Aluminium 
Monitor, 2009h). 

Brazil.—\n April, Vale SA closed all primary smelting 
capacity at the Valesul smelter in Santa Cruz. The 95,000-Uyr 
smelter had been operating at only 40% capacity since October 
2008, using only power from its onsite powerplant. Starting in 
April 2009, the casthouse was used to make extrusion billets 
from scrap and primary ingot purchased from other smelters 
(Vale SA, 2009). 

Brazil recycled 91.5% of all aluminum beverage cans sold 
during 2008. Brazil collected and recycled 165,800 t of UBCs, 
the equivalent of 12.3 billion aluminum cans. Although the 
recycling rate declined from 96.5% in 2007, forthe eighth = 
consecutive year, Brazil had the highest aluminum can recycling 
rate among countries that do not have mandatory recycling laws 
(Associação Brasileira do Aluminio, 2009). 

Cameroon.—Production at the 100,000-t/yr Alucam smelter 
was cut by 20% compared with production in 2008 in response 
to declining prices and energy supply issues. The smelter was 
a joint venture between the Government of Cameroon and Rio 
Tinto (Rio Tinto plc, 2009b, 2010a, p. 15). | 

Сапада.—1п response to market uncertainty and financing 
concerns, Rio Tinto announced delays of several expansion." 
projects. Work on expansion of the Kitimat, British Columbia, 
smelter was progressing at a slower pace and would not be _ 
completed by 2011. A revised date of completion for the project — 
was not announced. When completed, the capacity of the 
smelter would increase to 400,000 t/yr from 277,000 уг. The 
prefeasibility study for expanding the Alma, Quebec, smelter 
to 570,000 t/yr from 400,000 t/yr was put on hold. Despite 
financing concerns that slowed other expansion projects, 
construction of a smelter at Saguenay, Quebec, was moving 
forward. When completed in 2012, the smelter would have и! 
initial capacity of 60,000 t/yr, and two additional phases Ha 
increase capacity to 400,000 “ут. The Saguenay smelter WOU : 
employ new technology designed to increase smelter efficiency 
(Rio Tinto plc, 2010b, p. 63). 

At the end of April, Rio Tinto permanently closed the i 
52.000-t/yr Beauharnois, Quebec, smelter. The high cost 0 = 
operation was cited as the reason for the closure of the sme 
that had opened in 1943 (Rio Tinto ple, 2009c, р. 3). 
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AS prices on the Shanghai exchange increased In April, many 
smelters in China restarted capacity that had been idled during 


по. UJT Capacity at its 125,000-t/yr smelter 
Si i 


‚000 t/yr of Capacity at 
ugang Longquan Smelter in Henan Province, 


En Completed and commissioned in 2008 


m December 2008 as а result of declining 


Aluminiy . ; 
Which y йч 20094). Guizhou Shuangpai 


2008, restarted 
100,0 -Џуг Lupanshui 
a uminum increased. The restart 


© rate to the Smelter 
"d: e | 

За In Zibo, Sh p "mary aluminy 
; Гоу се, į 
уг Smelter in 


m Production from its 
Ugust. Chinalco 
late 2008 aS prices 


declined (China Metal Market—A lumina and Aluminum, 
2009). 


‚ Shanxi 
end of November 


for maintenance Work 


July through the end of September (CRU 
20091; Platts Metals Week, 2009р). 
Bosia Minerals Group Со. Ltd. w 


was under construction (China Metal Market—Alumina 
Aluminum, 2009а). 


Qingtongxia Aluminum Co, completed construction ofa 
270,000-t/yr Smelter in Yinchuan, Ningxia Autonomous Region 


Was proposed, but a construction schedule was not available 
(CRU Aluminium Monitor, 2009k). 
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aluminum inventories [unwrought aluminum plus unprocessed 
scrap, metal in process, and finished semifabricated (mill) 
products] decreased by 25% to 2.23 Mt at yearend 2009 from 
2.96 Mt at yearend 2008 (International Aluminium Institute, 
2010). 

Yearend 2009 inventories of primary aluminum metal held by 
the LME increased by 98% to 4.62 Mt from 2.34 Mt at yearend 
2008; aluminum alloy inventories decreased by 18% to 84,500 
t from 104,000 t; and NASAAC ingot inventories decreased by 
27% to 180,000 t from 245,000 t (London Metal Exchange Ltd., 
2008, 2009). 

Mergers and Acquisitions. —Alcoa completed its acquisition 
of the Lista and Mosjoen primary smelters in Norway from 
Orkla ASA in March. The smelters had capacities of 94,000 t/yr 
and 188,000 t/yr, respectively. The deal also included an anode 
plant adjacent to the Mosjoen smelter. In exchange, Orkla 
received Alcoa's 45% share of Sapa Extrusions Inc. to reach 
100% ownership (Alcoa Inc., 2009c). 

At the end of July, Alcoa completed the sale of its interest 
in Rio Tinto plc to Aluminum Corp. of China (Chinalco). In 
February 2008, Alcoa and Chinalco had jointly acquired 12% 
of the stock in Rio Tinto. A change in strategy in light of the 
economic conditions was cited as the reason for the sale (Alcoa 
Inc., 2009h). 

Rio Tinto sold its half of the Ningxia smelter in China to its 
joint-venture partner, Qingtongxia Aluminium Group Co. Ltd. 
in January. The smelter had a capacity of 160,000 t/yr (Rio Tinto 
plc, 20092). 

In February, Klesch & Co. Ltd. (London, United Kingdom) 
completed the acquisition of smelters at Delfzijil, Netherlands, and 
Voerde, Germany, from Corus Group plc (London). Each smelter 
had a capacity of 100,000 t/yr (Klesch and Co. Ltd., 2009). 

As part of a financial restructuring deal, the Government 
of Montenegro received ownership of 29.4% of Kombinat 
Aluminijuma Podgorica and Bauxite Mines (KAP). Central 
European Aluminum Co. remained the managing partner of the 
joint venture with 29.4% ownership, with the remainder owned 
by other investors. Assets owned by KAP included a 120,000- 
t/yr smelter and а 280,000-Џуг alumina refinery at Podgorica 
and a 700,000-t/yr bauxite mine at Kutsko Brdo (Central 
European Aluminum Co., 2009, 2010). | 

Citing declining demand, lower prices, and lack of credit, 
Aleris International Inc. filed for chapter 11 bankruptcy 
protection in February. The secondary aluminum producer was 
able to continue operations through a debtor-in-possession 
facility. The company continued operating under bankruptcy 
protection throughout the year (Aleris International Inc., 2009). 

Sapa Group acquired the assets of Indalex during the B 
liquidation of Indalex. Indalex had filed for bankruptcy citing 
credit issues and a decline in business to automotive and 
construction markets. The Indalex assets in the United States 
included six extrusion plants and a secondary casthouse. 
Indalex also had five extrusion plants and a casthouse in Canada 


(Petersen, 2009а; Sapa Group, 2009). 
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Government of Australia was moving 


Australia. The d-trade plan in an effort to 


forward with a proposed cap-an 
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reduce emissions of carbon dioxide and other greenhouse gases. : ^^^ 
The proposal included provisions for the aluminum industry and 77... 


other emission-intensive industries to mitigate the cost increases 7^7: . 


during the first several years (Australian Department of Climate ; - ` 


Change, 2009). 
Alcoa and its joint-venture partners CITIC Ltd. (22.5%) and 


Marubeni Aluminium Australia Ltd. (22.5%) closed 53,000 tyr ~ 


of capacity at the Portland Aluminium smelter in response to 


declining prices and demand for aluminum. The first 15.000 Uyr ·- | 


of capacity was closed in December 2008, and an additional 
38.000 t/yr was shut down by July 2009. The Portland smelter 
had a capacity of 358,000 t/yr (Alcoa Inc., 2009)). 

Bosnia and Herzegovina. —A|luminij d.d. Mostar shut down 
approximately 35,000 (ут of capacity at its 135.000-Uyr 
smelter during the early part of 2009 as a result of the global 
financial crisis and subsequent decline in prices. The company 
subsequently announced that production would be returned 
to full capacity during the fourth quarter (CRU Aluminium 
Monitor, 2009h). 

Brazil.—in April, Vale SA closed all primary smelting 
capacity at the Valesul smelter in Santa Cruz. The 95,000-Uyr 
smelter had been operating at only 4096 capacity since October 
2008, using only power from its onsite powerplant. Starting in 
April 2009, the casthouse was used to make extrusion billets 
from scrap and primary ingot purchased from other smelters 
(Vale SA, 2009). 

Brazil recycled 91.596 of all aluminum beverage cans sold 
during 2008. Brazil collected and recycled 165,800 t of UBCs, 
the equivalent of 12.3 billion aluminum cans. Although the 
recycling rate declined from 96.5% in 2007, for the eighth 
consecutive year, Brazil had the highest aluminum can recycling 
rate among countries that do not have mandatory recycling laws 
(Associação Brasileira do Aluminio, 2009). 

Cameroon. —Production at the 100,000-t/yr Alucam smelter 
was cut by 20% compared with production in 2008 in response 
to declining prices and energy supply issues. The smelter was 
a joint venture between the Government of Cameroon and Rio 
Tinto (Rio Tinto plc, 2009b, 2010a, p. 15). | 

Сапада.—1п response to market uncertainty and financing 
concerns, Rio Tinto announced delays of several expansion | 
projects. Work on expansion of the Kitimat, British Columbia, 
smelter was progressing at a slower pace and would not be | 
completed by 2011. A revised date of completion for the project 
was not announced. When completed, the capacity of the 
smelter would increase to 400,000 t/yr from 277,000 t/yr. The 
prefeasibility study for expanding the Alma, Quebec, smelter 
to 570,000 t/yr from 400,000 t/yr was put on hold. Despite 
financing concerns that slowed other expansion projects, 
construction of a smelter at Saguenay, Quebec, was moving 
forward. When completed in 2012, the smelter would have ап 
initial capacity of 60,000 Џут, and two additional phases could 
increase capacity to 400,000 t/yr. The Saguenay smelter would 
employ new technology designed to increase smelter efficiency 
(Rio Tinto plc, 2010b, p. 63). 

At the end of April, Rio Tinto permanently closed the 
52.000-Uyr Beauharnois, Quebec, smelter. The high cost of 
operation was cited as the reason for the closure of the smelter 
that had opened in 1943 (Rio Tinto plc, 2009c, p. 3). 
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(hing. —China's Government purchased 290,000 t of 

àuminum in January from producers in an effort to remove 
‘uplus supplies from the market and prop up prices. The 

Atases were made from Chinalco and seven other companies 
owned in part by provincial governments. The stockpiling 

lan. which had been announced in December 2008, was part 
абабег effort by the Strategic Reserve Bureau (SRB) 
t^ purchase metals from producers during the plunge of 
‘mmodity prices during the global financial crisis. Despite 
he effort to stockpile surplus metal, many primary smelters 
at production during the early part of the year (China Metal 
Market—Alumina and Aluminum, 2009k). In March, in 
ation to the SRB stockpile, the government of Henan 
Province announced plans to purchase 500,000 t of primary 
luminum from provincial smelters. Henan Province accounts 
hr approximately one-quarter of China's aluminum production 
China Metal Market—A lumina and Aluminum, 2009g). The 
еттеп of the Guangxi Zhuang Autonomous Region 
purchased 50,000 t of aluminum in March for a stockpile in an 
efort to provide support to smelters in the region (China Metal 
Vae —Alumina and Aluminum, 20094). 

AS pnces on the Shanghai exchange increased in April, many 
smelters in China restarted capacity that had been idled during 
be fourth quarter of 2008. Smelters in Henan Province were 
s to have restarted 800,000 t/yr of capacity as a result 
S z aluminum prices and preferential power rates from 
ы power company contingent upon increased 
oe and Production. More than 200,000 t/yr of capacity 
ie in Shanxi Province as the price for aluminum 
кш Tie April and May. Numerous smelters in other 
Ru ere also reported to be restarting capacity during 
Yo me (China Metal Market—Alumina and Aluminum, 


cing e Henan Wanji Aluminum Smelter Co. restarted 

ij Henan p e 480,000 уг of capacity at the smelter in 

е о The smelter had shut down production 

Monitor 2009) ie prices collapsed (CRU Aluminium 

Шш, A so in April, Meishan Qimingxing Aluminum 
000 t/yr capacity at its 125,000-Uyr smelter 


т Meishan бууу. 
lim nee ee Sichuan Province as prices for 
sed. 
the smelter. The sia August, all potlines had been restarted 


расу in er had shut down one-quarter of its 
тапса] Mida. prices declined during the global 
Henkang А uminium Monitor, 2009с, h). In Ma 

Is 600, D Co. restarted 240,000 t/yr of Capacity : 
The Potline had "s ng Longquan smelter in Henan Province. 


December 2 
nsis (CRU A 


sult of declining 
uizhou Shuangpai 
008, restarted 
уг Lupanshui 
reased. The restart 
rate to the smelter 


9n ofa umi 


ed pri Е 
| bus ont aluminum Production from its 
own the 200 о N in August. Chinalco 
* УГ smelter in late 2008 as prices 


declined (China Metal Market—Alumina and Aluminum, 
2009)). 

China's Government announced that new capacity expansions 
of aluminum smelters would not be permitted for 3 years. The 
Government also stated that 800.000 t/yr of outdated capacity 
would be eliminated by yearend 2010. The action was part of 
a policy aimed at reducing excess capacity and eliminating 
inefficient operations in energy-intensive industries. Strict control 
over the export of aluminum and other energy- and resource- 
intensive products was also part of the policy announced (China 
Metal Market—Alumina and Aluminum, 2009c). 

Chinalco had shut down two-thirds of the 135,000-Џуг 
capacity at its smelter in Pingguo, Guangxi Province, at the end 
of 2008 and planned to operate at that level throughout the year. 
Technological advantages at the smelter were offset by high 
power prices in the region (China Metal Market—A lumina and 
Aluminum, 2009b). Sichuan Meishan Aostar Aluminum Co. 
cut production to about 309^ of its 250,000-Uyr capacity. The 
smelter in Guangyuan, Sichuan Province, had closed one-half of 
its production in October 2008 as prices declined and announced 
the additional shutdown early in 2009. In September, the smelter 
restarted capacity to bring total production capacity to 180,000 
Vyr (CRU Aluminium Monitor, 2009р, i) | 

In January, Vimetco МУ cut production at its 660.000-t/yr 
smelter in Zhongfu, Henan Province, to 360,000 t/yr as a result 
of price declines and reduced demand (Vimetco NV, 2009). Also 
in January, Shanxi Guanlu Aluminum Co. shut down 40 000 
Џуг of capacity at its 117,000-t/yr smelter in Guanlu, Shanxi 
Province. Production was restarted by the end of November 
(CRU Aluminium Monitor, 2009). 

Іп March, Yinhai Aluminum Co. shut down one-third of the 
capacity of its 250,000-t/yr smelter in Laibin, Guangxi Province 
for maintenance work. Production was gradually restarted from | 
July through the end of September (CRU Aluminium Monitor 
20091; Platts Metals Week, 20095. | 

Bosia Minerals Group Со. Ltd. was expanding capacity of 
its smelter in Aba, Sichuan Province, to 200.000 Uyr from 
110,000 t/yr. Production from existing pots reached full capacity 
during the year after commissioning in December 2008 (CRU 
Aluminium Monitor, 20094). 

The Qinghai Yellow River Hydropower Aluminum Co. 
smelter in Qinghai Province was put into production in June. 
The joint venture between Chinalco and Beijing Xinheng Group 
had a capacity of 250,000 t/yr, and an expansion to 500,000 Uyr 
was under construction (China Metal Market —Alumina and 
Aluminum, 2009a). 

Qingtongxia Aluminum Co. completed construction of a 
270,000-Uyr smelter in Yinchuan, Ningxia Autonomous Region, 
and started production in June. Two more potlines, each with 
270,000 t/yr of capacity, were planned, but details on construction 
were not available (CRU Aluminium Monitor, 2009е). 

Huanghe Xinye Aluminum Co. completed a 250,000-Uyr 
smelter in Xining, Qinghai Province, and started production in 
June. The smelter reached full production capacity by yearend. 
А second potline that would increase capacity to 500,000 t/yr 
was proposed, but a construction schedule was not available 
(CRU Aluminium Monitor, 2009k). 
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Henan Shenhuo Group completed its 250,000-Uyr smelter 
expansion project in July but planned to delay commissioning 
because of market conditions. The project increased capacity 
of the smelter in Yongchen, Henan Province, to 650,000 (уг 
(China Metal Market—Alumina and Aluminum, 2009h; CRU 
Aluminium Monitor, 20094). 

In July, Henan Linfeng Aluminum Co. completed an 
expansion project that increased capacity of the smelter in 
Linzhou, Henan Province, to 355,000 Џуг from 105.000 vyr. 
The new potline was producing near full capacity by yearend 
(China Metal Market—Alumina and Aluminum, 2009f). 

In August, Sanmenxia Tianyuan Aluminum Co. announced 
plans to increase production. The smelter in Sanmenxia, Henan 
Province, had shut down 30,000 vyr of capacity in the last quarter 
of 2008 as prices declined. An expansion project that increased 


capacity to 140,000 Џуг from 100,000 t/yr was completed in 2009. 


Plans did not specify how much of the smelting capacity would 
be in production (Platts Metals Week, 2009h). 

By the end of November, Gansu Aluminum Co. restarted its 
70,000-t/yr smelter, which had been closed earlier in the year. The 
company was also moving forward with plans to construct a new 
potline at its smelter in Gansu Province by yearend 2010 with a 
capacity of 115,000 “уг (CRU Aluminium Monitor, 2009)). 

In February, China Guodian Corp. started construction of a 
smelter and captive powerplant in Pingxiang, Jiangxi Province. 
The smelter would have a capacity of 300,000 t/yr. and the 
powerplant would supply 600 MW of electricity. The project 
was expected to be completed in early 2012 (China Metal 
Market—A|lumina and Aluminum, 2009e). 

Xinjiang Tianlong Aluminum Co. planned to expand the 
capacity of the smelter in Xinjiang Province to 150,000 t/yr 
from 44,000 (уг; a schedule for the project was not available 
(CRU Aluminium Monitor, 2009f). 

France.—Production at Rio Tinto’s 138,000-t/yr St. Jean де 
Maurienne smelter, where production cuts were implemented 
late in 2008 in response to declining prices, declined by 22% 
compared with production in 2008. Production increased during 
the third quarter of the year compared with that of the second 
quarter at the 261.000-t/yr Dunkerque smelter (Rio Tinto ple, 
20096, 2010а, р. 15). | 

Сегтапу.— п January. Norsk Hydro ASA cut production 
at the 230,000-t/yr Neuss smelter by 30.000 t/yr as a result of 
falling prices and demand. The company selected the Neuss 
smelter for the cutback mainly because of the high cost of 
electricity in Germany (Norsk Hydro ASA, 2009c). During 
the second quarter, the production rate was reduced further to 
50,000 t/yr (Norsk Hydro ASA, 2009e). Е 

During the first quarter of the year, Trimet Aluminium AG 
closed 50,000 t/yr of 170,000 t/yr of capacity at the Essen 
smelter and 40,000 t/yr of 132,000 t/yr of capacity at the 
Hamburg smelter (CRU Aluminium Monitor, 2009а). At 
midyear, the company restarted 35,000 Џуг of capacity а! the 
Essen smelter. as orders increased from its customers, mainly 
German automobile parts manufacturers (Platts Metals Week, 
ы Government of Greenland postponed 
making а decision on a joint venture with Alcoa to construct а 
smelter and two hydroelectric powerplants to supply the smelter 
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until at least spring 2010, citing more time to analyze the 
proposal and a recommendation by a labor group against taking 
an ownership position in the project (Jensen, 2009). 


plans to construct an alumina refinery and aluminum smelter 
powered by a hydroelectric plant in light of the economic 
conditions. Construction of the Rusal project had been 
scheduled to start in 2011 (Media Corp. Pte. Ltd., 2009). 
Iceland.—Century announced plans to resume construction 
on a 360.000-t yr smelter at Helguvik in spring 2010. 
Construction was halted in the fourth quarter of 2008 as a result 
of financing concerns. The smelter, which would be powered 
by a geothermal powerplant, would have four potlines, with the 
first potline expected to produce in early 201 2 ( Vaporean, 2009). 
India. —National Aluminum Co. of India Ltd. (Nalco) 
continued with the startup of an expansion to the Angul smelter 
that had begun in December 2008. By July. 150 of the 240 new 


Guyana.— United Company RUSAL (Киза!) had put on hold 2-7 . 


~ 


©, 


if 


pots were operating, and full production was expected by yearend. 7 


The expansion increased capacity to 460,000 Uyr from 345,000 
Џуг (National Aluminum Co. of India Ltd., 2009, р. 14). 
Hindalco Industries Ltd. completed an expansion of the 
Hirakud smelter in August that increased the capacity of the 
smelter to 155,000 Џуг from 143.000 t/yr. The company started 
another expansion project that would increase capacity of the 


~. 


smelter to 213.000 yr, part of which would be completed by July | 


2010. and the remainder, by 2012. Hindalco continued to plan 

for the Aditya aluminum complex in Orissa. The complex would 
have a 359,000-Uyr smelter, a 1.5-Muyr alumina refinery, and a 
900-MW captive powerplant. Funding for about one-half of the 
cost for the smelter and powerplant was committed. Completion 
of the smelter was planned for October 2011, although the 
refinery completion was delayed to June 2013 from January 2013. 
Construction of the 359.000-Џуг Mahan smelter and 900-MW 
powerplant was underway, with production expected to start 

in July 2011. Planning continued for the Jharkand smelter, but 


startup would be delayed until June 201 3. The smelter would have 


a capacity of 359,000 vyr, and a 900-MW powerplant was also 
being built at the site (Hindalco Industries Ltd., 2009). 

Vedanta Resources plc shut down production from one 
100,000-Uyr potline at the Bharat smelter during the first quarter 
of 2009. This shutdown followed the closure of the 38.000-0ут 
Madras smelter at yearend 2008. Ramp up of the first phase of 
the Jharsuguda 1 smelter, which had started in 2008, continued 
through the year and was expected to reach full production 
capacity of 250,000 tyr by March 2010. An expansion of the 
Jharsuguda I smelter, which would increase capacity to 500.000 
t/yr by the end of March 2011, was under construction, and 
production from completed pots started in June. Construction 
of the Jharsuguda 11 smelter progressed, with initial production 
planned for March 2010 and full production expected in 55 
September 2011. The smelter would have a capacity of 125,0 
t/yr when completed. Expansion of the Korba smelter was Р 
started, with production expected to begin in October 2010 an 
full production expected in 2012. The project would increase 
capacity to 675,000 Џуг from 350,000 (уг (Vedanta Resources 

Ic, 2009a, p. 13, 2009b). l 
d sue ИВИ was planning to construct an ooi. 
complex in Rataigiri, Maharashtra. The complex would inctu 
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13000-Uyr alumina refinery and a 150,000-t/yr aluminum 
eller with a 330-MW captive powerplant. A construction 
shedule was not announced (CRU Alumina Monitor, 2009a). 
Ашак Aluminium Ltd. was progressing with plans to 
шыш! a 1.5-Mt/yr alumina refinery, a 250,000-t/yr aluminum 
welter, and а 90-MW powerplant in Vishakhapatnam, Andhra 
Pradesh. A construction schedule was not available (CRU 
Alumina Monitor, 2009a, b). 
In.—The Iranian Mines and Mining Industries 
Development and Renovation Organization (IMIDRO) opened 
te 147,000-vyr Hormzal smelter in October. The new smelter 
‘constructed in Bandar Abbas, adjacent to IMIDRO's 
110000-/уг Almahdi smelter. IMIDRO planned to develop 
121005 downstream industries to use the aluminum (Tehran 
Times, 2009). 
South Aluminium Co. (Salco) started construction of a 
'1,.000-vyr smelter east of Asalouyeh, which was expected to be 
completed in mid-2011. Plans called for the smelter capacity to 
b expanded to 310,000 Uyr at a later date. The smelter would be 
Powered by electricity generated by natural gas from the nearby 
South Pars field. Salco was a joint venture between IMIDRO and 
Ghadir, an Iranian investment firm (Metal Bulletin, 2009). 
м} November, Alcoa announced that it would 
“mporarily Close the Fusina and Portovesme smelters, owing 
(02 ruling by the European Commission that power contracts 
tween Alcoa and the Italian Government were out of 
as With European Union regulations. However, Alcoa 
Шо (0 operate the smelters through yearend while the 
"n di as aa appealed and solutions were discussed with the 
= id he Fusina smelter had a capacity of 44,000 џуг, 
i оуезте smelter, 150,000 t/yr (Alcoa Inc., 2009f, g). 
apiy 025000 onstruction on an expansion to increase 
ИШ E | from 125,000 t/yr at the Pavlodar smelter 
ет ehem : о of the new pots were put into 
May 2010 (Bun NA d was planned by the end of 
Montenegro. A А Resources Group Inc., 2010, p. 19). 
European А о nancial restructuring deal, C entral 
Же ofthe Jona а With а modernization 
be completed b un ter and alumina refinery expected 
increase to 156 па 2010. Capacity of the smelter would 
ming eg 000 Uyr from 120,000 t/vr. and cansa; 
lumina refinery would ine: , УГ, and capacity of the 
CE (Central зн "n ease to 400,000 Uyr from 280,000 
New Ze сЕ uminum Со., 2009, 201 0). 
mid-2008 in ази Production cut that was implemented in 
wai p oint smelt 
€ smelter ; 


completed 
Nige Ч 
Melter b 


ating costs than other smelters 
| S. Company RUSAL, 2010). 
is cut to ton from the 17] :000-t/yr 
_ «Ich. Joint owners N 
ся | S Norsk Hydro and 
ine of prices and reduced demand for the 
ydro ASA, 20093). 


the 100 000-t/ 
| | yr Soderbe 
elter in March. The closure Was ~ 


required to comply with environmental regulations and was 
accelerated because of the decline in the price of aluminum. The 
closure of the Soderberg pots left approximately 170,000 t/yr 

of capacity at the Karmoy smelter. All other Soderberg potlines 
owned by Norsk Hydro had already been closed earlier (Norsk 
Hydro ASA, 20094). 

Norsk Hydro temporarily closed a 100.000-t/yr potline at 
the 360,000-Uyr Sunndal smelter in May as a result of price 
declines. The company selected the 40-year-old potline at the 
Sunndal smelter for closure because it was the oldest and most 
costly potline that it still operated (Norsk Hydro ASA, 2009b). 

Oman.—Ramp up continued at the 360,000-t/yr боћаг 
smelter that started production in June 2008, and full production 
was achieved by yearend 2009. The smelter Was a joint venture 
between Abu Dhabi Water and Electric Authority, Oman Oil Co. 
S.A.O.C., and Rio Tinto (Rio Tinto plc, 20102, p. 15). 

Qatar.— Qatar Aluminium Ltd. (Qatalum) (a joint venture 
between Norsk Hydro and Qatar Petroleum Co. Ltd. in Doha) 
announced the first production from the smelter in Mesaieed. 
Although construction was still Progressing in parts of the 
585,000-t/yr smelter, some pots were put into operation in 
December, and Qatalum planned to add production as pots were 
completed. Completion of construction and full operation of 
the smelter were scheduled for the second half of 2010 (Qatar 
Aluminium Ltd., 2009). 

Romania.—Vimetco cut production during the first quarter at 
the 300,000-t/yr smelter in Slatina to 240,000 Uyr as a result of 
price declines and reduced demand (Vimetco NV, 2009). 

Russia.—An accident at the Sayano-Shushenskaya 
powerplant on August 17 destroyed 3 of the powerplant's 
10 turbines and damaged 3 others, killing 75 workers. The 
powerplant was the main supplier of power to Rusal's 
537,000-t/yr Sayanogorsk and 300.000-Uyr Khakas smelters 
supplying a total of 3,500 MW. The powerplant also ' 
supplied some power to Rusal's smelters at Krasnoyarsk and 
Novokusnetsk. The effect on the smelters was minimal, and 
all capacity was fully operational within hours of the accident 
owing to backup power being secured from other sources | 
(Tabereaux, 2009). 

Rusal cut production from its smelters in Russia by 9% 
compared with production in 2008 as a result of lower 
aluminum prices. Most of the cuts were from the Bogoslovsk, 
Kandalaksha, Nadvoitsy, Novokunetsk, and Urals smelters, 
which had higher costs than other smelters owned by Rusal in 
Russia. Production cuts at these smelters were made in F ebruary 
and ranged from 26% to 39% compared with production in 2008 
(United Company RUSAL, 2010). 

As a result of financing constraints, Rusal announced plans 
to slow construction on its Taishet smelter. The Taishet smelter 
would have a capacity of 750,000 t/yr and was previously 
planned to start production by yearend 2009, with full operation 
by yearend 2011 (United Company RUSAL, 2009b). The 
company also cut construction spending on the Boguchansky 
hydroelectric powerplant project and delayed full production 
until 2012 (CRU Aluminium Monitor, 2009b). 

Rusal completed a project to increase efficiency and reduce 
emissions from the 1-Mt/yr Krasnoyarsk smelter in September. 
The smelter uses Soderberg technology, and the project was 
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aimed at reducing atmospheric emissions of hydrocarbons and 
other airborne pollutants (United Company КОЗАГ, 2009а). 

Saudi Arabia.—Alcoa and Saudi Arabian Mining Со. 
(Ma'aden) formed a joint venture to construct an aluminum 
complex with a 4.0-Mt/yr bauxite mine, a ].8-Mt/yr alumina 
refinery, a 740,000-Uyr smelter, and a rolling mill. The mine 
would be at Al Ba’itha with bauxite transported by rail to Raz Az 
Zawr, where the refinery, smelter, and rolling mill would be built. 
Startup of the smelter and rolling mill were expected in 2013, 
and production from the mine and refinery would begin in 2014. 
Alcoa would own 20% of the operation, with Ma'aden owning 
60%, and other partners owning the remaining 20% (Alcoa Inc., 
20092). Ma’aden had previously had a joint venture with Rio 
Tinto for the project, but Rio Tinto canceled its participation in the 
project amid financing constraints (Rio Tinto Alcan Inc., 2008). 

South Africa.—As a result of power shortages in the country, 
Rio Tinto announced that plans for the proposed 720,000-t/yr 
Coega smelter were put on hold indefinitely. An electricity 
supply agreement with the state power company, Eskom, was 
terminated (Rio Tinto Alcan Inc., 20095). 

Sweden.—In 2009, Rusal cut production from the Kubal 
smelter by 38% compared with production in 2008. The smelter 
was cited as having higher operating costs than other smelters 
owned by Rusal (United Company RUSAL, 2010). 

Tajikistan.—Tajik Aluminium Co. cut production from its 
517,000-t/yr smelter by 40,000 t/yr in the first quarter of 2009. A 
power shortage and declining aluminum prices were cited as the 
reasons for the shutdown (Tajik Aluminium Со., 2009). 

Ukraine.—In 2009, Rusal cut aluminum production from 
the Zaporozhye smelter by 56% compared with production in 
2008. High costs were cited as the cause for the closure of the 
113,000-t/yr smelter (United Company RUSAL, 2010). 

United Arab Emirates.—Emirates Aluminium Ltd. 
announced that production had started from the first pot at its 
700,000-t/yr smelter in Abu Dhabi. Work was progressing on the 
smelter, and full production from its 756 pots was not expected 
until at least December 2010. Emirates Aluminium was а 
partnership between Dubai Aluminium Co. Ltd. and Mubadala 
Development Co. (Emirates Aluminium Ltd., 2009). 

United Kingdom.—The Anglesey smelter was permanently 
closed in September following the expiration of a power contract 
with a nuclear powerplant that was closing. The 150,000-t/yr 
smelter had been a joint venture between Kaiser Aluminum Corp. 
and Rio Tinto (Kaiser Aluminum Corp., 2009, p. 2). 

Production at the 44,000-t/yr Lochaber, Scotland, and the 
181,000-t/yr Lynemouth, England, smelters declined by 11% 
and 34% respectively, compared with production in 2008. Work 
on a modernization and expansion project of the Lochaber 
smelter that had been planned to begin during 2009 was deferred 
owing to the financial crisis (Rio Tinto plc, 2009b, 2010a). 

Venezuela.—In December, power shortages forced the 
shutdown of two potlines totaling 50,000 t/yr of capacity at 
the 210,000-t/yr Alcasa smelter controlled by the state-owned 
Corporacion Venezolana de Guayana (CVG). Starting in 
November, output at the Venalum smelter was also reduced 
slightly by reducing the amperage in the pots, but no pots 
were taken out of service. The country was affected by power 
shortages, and the Government ordered a reduction 1n power 
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consumption for several industries, including aluminum 
smelting to avert a crisis (Platts Metals Week, 2009e, j). 


Outlook 


Aluminum prices generally continued their upward trend in 
the first half of 2010 but remained volatile. While the increased 
prices beginning in the second half of 2009 contributed to the 
restarting of some smelting capacity outside the United States, 
domestic smelters generally maintained production levels 
established during the downturn of late 2008 and early 2009. 
The domestic capacity that closed during the crisis was not 
expected to restart until producers were more confident in a 
sustained recovery. As of June 1, 2010, about 5076 (1.75 MUyr) 
of domestic primary aluminum smelting capacity was not 
being used. World demand for aluminum in 2010 was expected 
to remain at levels lower than in 2008 owing to declines in 
automobile manufacturing and home construction. 

Consumer credit issues in the United States and Western 
Europe were expected to continue through 2010. The 
uncertainty of the impact of sovereign debt issues in Europe also 
raised concerns about consumer demand. Although consumption 
was recovering from the decline during the crisis, decreased 
demand for aluminum in developed economies still recovering 
from the economic events of 2008 could keep global aluminum 
production for the 2010-2012 period below the record-high 
2008 production. Demand for aluminum in emerging economies 
was expected to increase as these economies continue to grow 
and recover from the effects of the global recession. However, 
policies aimed at restraining construction in China may slow the 
rate of growth of demand for aluminum in that nation. 

Lack of credit to aluminum companies was expected to 
continue to cause delays in expansion projects in many parts of 
the world, although projects in regions with low power costs were 
moving forward. Relatively higher electricity prices in the United 
States diminished the likelihood of domestic smelters reopening 
in the near-term. New smelters constructed where power costs are 
relatively low were expected to replace production at high-cost 
smelters in the United States and other locations. 
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TABLE 1 
SALIENT ALUMINUM STATISTICS! 


ЕРНИ a aaa a auaa a auauua 


2005 2006 _ _ 2007 2008 2000 _ 

United States: HMM 
_ Primary production: m 
Quantity thousand metric tons 2.481 2.284 2.554 2,658 1,727 
C Vae О millions $4,980 $6,110 $6,880 $7,060 53.030 
_ Price, average, U.S. market, spot cents per pound 91.0 121.4 122.2 120.5 79.4 
Inventories (December 31): O OOO 
u Aluminum industry? ___ |... thousand metric tons 1,430 1,410 1,400 1,220" 937 
__Іопбоп Metal Exchange, U.S. warehouses ____ do. ___ 209 228 463. 1.290 2,200 
__Бесопдагутесоуту — 00000000 

New scrap do. 1,950 2.290 ' 2,250 € 1,960 ' 1,520 

Old scrap do. 1080 — 1,260" 1540" —— 1370! 1.190 
—. Total во 3,030 3,540 3,790 ' 3330'° 270 
_Exports, crude and semicrude | de 2.370 2,820 2.840 3,280 2710 
_ Imports for consumption, crude and semicrude — - do. 4,850 ' 4,660 ' 4.020 ' 3,710' 3,680 
_ Supply, apparent _ do. 8,480 ' 8,190 ' 7,990 ' 6,900 ' 5.840 
Consumption, apparent”? ————— do. 6,530 ' 5,900 ' 5,740 ' 4,940 ' 4,320 
World, production _______ do. 31900 33900 38,100" _ 39600' 37300 
"Estimated. "Revised. do. Ditto. Mig: 


| ы M Dl “ Ы : i ээ 77 4 
Data are rounded to no more than three significant digits except "Primary production: Quantity" and “Price, average, U.S. market, spot." 
Data from the Aluminum Association Inc.; includes ingot, semifabricated material, and scrap inventory levels for United States and 


Canadian producers. 
"Includes aluminum alloyed material. 


“Metallic recov ery from purchased, tolled, or imported new and old scrap expanded for full industry coverage. 

‘Excludes scrap. 

“Defined as domestic primary metal production plus secondary recovery plus imports minus exports plus adjustments for government and 
industry stock changes. 


7 
Apparent supply less recovery from purchased new scrap. 


TABLE 2 
PRIMARY ANNUAL ALUMINUM PRODUCTION CAPACITY IN THE UNITED STATES, BY COM PANY! 
м li E ee а 


Yearend capacity и 
_ (thousand metric tons) 


Mos Company and location _ 2008 | 2009 ______ Ownership in 2009 _ 
Alcoa, TN’ ee ШЕ 215 215 Alcoa Inc., 10094. 
_ Badin, МС? | 120 120 Юр. 
Evansville, IN (Warrick) ——— | 309 309 ро. 
mele WA (тако) _____ 278 278 ро 
Frederick, MD (Eastalcoy? uM Nd 195 195 ро. 
"ME NY (St. Lawrence)! Ши 125 125 Оо. 
pU i S 130 130 ро. 
E Aun eee 224 224 Alcoa Inc., 50.394; Century Aluminum Co., 49.7%, 
~~ Adale, IX" 267 267 Alcoa Inc., 10094. 
Wenatchee 7 C — Е 184 184 ро. 
= И Е “о 
of table. rue 


5.11 


TABLE 2—Continued 
^ | 
PRIMARY ANNUAL ALUMINUM PRODUCTION CAPACITY IN THE UNITED STATES, BY COMPANY 


Yearend capacity 


(thousand metric tons) 


Company and location 2008 _ 2009 | Ownership in 2009 Е 
Century Aluminum Со 2 
~ Hawesville, KY 244 244 Century Aluminum Co., 100%, 
. Ravenswood, wv? e o _ 170 170 По. 
Тога! Е 414 414 

Columbia Falls Aluminum Co., Columbia Falls, MT. 168 168  Glencore International AG, 100%. 
Goldendale Aluminum Co., Goldendale, МА“ 160 160 Private interest, 60%; employees, 40%. 
Noranda Aluminum Holding Corp., New Madrid, MO 250 250 Apollo Management LP, 100%. 
Ormet Primary Aluminum Согр., Hannibal, OH 265 265 Omet Corp., 100%. 
Rio Tinto Alcan Inc., Sebree, KY 196 196 Rio Tinto Alcan Inc., 100%. 
Vanalco Inc., Vancouver, WA’ mE 116 --  Glencore International AG, 100%. 

Grand total 3620. 3.500 


Do. Ditto. -- Zero. | | - 


! Data are rounded to no more than three significant digits; may not add to totals shown. 
2 
Idle. 


Demolition of smelter facilities completed in 2009. 


TABLE 3 
U.S. CONSUMPTION OF AND RECOVERY FROM PURCHASED NEW AND OLD ALUMINUM SCRAP, BY CLASS"? 


(Metric tons) 


Calculated recovery 


TE Class Consumption Aluminum Metallic 

2008: 

_ Secondary smelters 1,580,000 1.040.000 ' 1,110,000 * 

 Independentmillfabricator 2,180,000 1,800,000 1,910,000 
Foundries м. | : 77,300 63.300 67,700 

.. Other consumers 8.760 7.770 7,800 

. Toal _ _ Е 3,850,000 2.910.000 ' ^ 3,090,000 _ 

. Estimated full industry coverage" 4,150,000 3.130.000 3,330,000 

2009: VIEN 

_ Secondary smelters Е | 1,090,000 782,000 836,000 

_ Independent mill fabricators” 1,870,000 1,530,000 1,620,000 

. Foundries : 74.800 61.200 65,400 

_ Other consumers. | 6,870 6,330 6.350 

ыы — E Е 3,040,000 2380.000 — 2.530,000 

, Estimated full industry coverage —— — 3,260,000 2,540,000 2,710,000 

"Revised. | ЕОНИ Е 


1 
Excludes recovery from other than aluminum-base scrap. 


2 
Data are rounded to no more than three significant digits; may not add to totals shown. 


3 ; | 
Includes plants previously categorized as “Integrated aluminum companies." 
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(Metric tons) 


Stocks, Net Stocks, 
ipts? Consumption December 3] 
Class of consumer and type of scrap _ BEEN January | receipts | триоп Dece : 
Secondary smelters: _ = ———— —— 
_ New scrap: ——— а 16,3007 243.000 244,000 15,400 
_ Extrusions = 2.800 51,900 52,500 2,250 
.. Can stock clippings _ eee aua 1,300" 140,000 140,000 1,090 
_ Other wrought sheet a and clippings _ See res 711 31,800 31.900 588 
_ Casting = = 2х NN EMIL. сасы а> E CC LED са 1,170 ! 62,500 62,600 1,110 
__ Berings and tumings Е 667 275 000 _ 276,000 | 332 
__ Drssandskimmings С = Е LL CIC M E CD 22900" 805.000 807,000 20,800 
Tol 20,800 
_ Old scrap: SO о ee 1,670" 92,600 93,100 1.150 
= es pa Sat ie ef ape ee изу dece ы 1,560' 49,400 49,400 1,530 
xtrusion oO 
— — m -- 38,700 38,700 -~ 
__ Aluminum cans“ - EMI MEE D 1,620 ' 50,100 50,000 1,690 
ee ae __ 965' 49,700 49,800 вд 
| FU oe eee a Ex 5,810' 280.000 281.000 5.230 
0 а ашке Шз Ка — A — (e 
| Se 1 1,520 1,420 106 
_ Sweated pig Нова a a ee eee 28.700 1,090,000 1,090,000 26.100 
Grand total secondary sm smelters | ысты гы. сы! UU 26.100 
Integrated aluminum companies, foundries, independent mill fabricators, other consumers: __ 
_ New scrap: "RA о r 
NT a Á—M——9 мш 80000 1490 
. Can stock clippings » I—————X——Á 4.620 | 15.000 | uet и 1,280 
___ Other Wrought sheet and clippings - HAMM EAE ERE E QR RS En. ее Des 4,240 
__ Castin ЊЕ сек Be балш ш : j 462 
Врата aM 470" 28800 28100 1,170 
aM CC c LL ee gt № r 
__ Dross and skimmings | | ——— А L660' 136000 — 131,000 Тр 7,150 
Total ee Sy а са 15,100 954,000 940,000 29,200 
“Old: scrap: raw — ee — ee i Se Е mu TUUM — 29 200 
— Castings _ КӨ койган M E MC 8.780 107,000 111,000 5,270 
ЕН Ја CE oO eee i —————Є——— 
ЕЕЕ ‘cari! EU E e 8,150 633,000 630,000 11,800 
ле ы RE ee ИИ 
..... Other ‘Wrought products _ = | за Е 5 3,590 | 20,000 | 9,000 4,900 
__ ‚ Auto Shredder f scrap — РРО ont te: 82 454 454 82 
Other uere = SG m — ^ _ 125,000 125.000 = 
_ Тош m DELE nu СС у ЕС 22,100 1,010, 000 __ 1,010,000 | 23,900 
. SWeated pig mm 


" Grand total i integrated aluminum companies, etc. 37,200 


| 1,970,000 1,950,000 53,100 
АЈ scrap consumed: а.е 
New Scrap: MD NEN 


-a 


Emsi -— а ——— _. _._. 23,400" 701,000 694,000 30,300 
__Сап Stock clippings _ DIST ee, 3,780 236,000 236,000 3,530 
— Other wrought Sheet апіс clippings __ Е. po | pios 256.000 5,330 
... Casting Е а Ке 64,700 1,050 
ELIT HK NN Ni 1,640" 91,300 90,600 2,280 
-. Dros and skimmings ыз = — 2330" 412000 — 406,000 7,480 
Тоа! ашсыз ЕЕС | 35000' 1760000 1.750000 _____- 0.000 
Old scrap: M oe a oo 
М о ee ee _ 10,400” 200,000 204,000 6,420 
н а KE B 3,0907 73,900 73,600 3,390 
EV — — — A ‚ 8150 672,000 669,000 11,800 
~ „Other wrought products м 50 170,000 169,000 6,590 
~- Ato shredder serap ——— ___ 1,050 50,200 50,300 946 
__ Other eee ~ _ 125,000 _ 125,000 — x 
= UO ызыл ы ые „= 27,900" 1,290,000 ^ 1290000 ^ 29.100 
‚ Sweated pig NUMERARE „ыш ыы, І 1,520 1,420 106 
г Grand total all scrap ар consumed w 65,200 "_3,050,000 3,040,000 ` 79,200 
See footnotes at end of table — Э" З 
LU 
"MINUM... 2999 5.13 


Oe 


TABLE 4—Continued 
U.S. STOCKS, RECEIPTS, AND CONSUMPTION OF PURCHASED NEW AND OLD ALUMINUM SCRAP AND SWEATED PIG IN 2009"? 


"Revised. -- Zero. 


'Includes imported scrap. According to reporting companies, 5.60% of total receipts of aluminum-base scrap, or 172,000 


metric tons, was received on toll arrangements. 


рада are rounded to no more than three significant digits, may not add to totals shown. 


3Includes inventory adjustment. 


‘Used beverage cans toll treated for primary producers are included in secondary smelter tabula 


TABLE 5 


tion. 


PRODUCTION AND SHIPMENTS OF SECONDARY ALUMINUM ALLOYS BY INDEPENDENT SMELTERS 
IN THE UNITED STATES' 


(Metric tons) 


2008 2209 
Ме Net 
uu MEME | = Production shipments? Production shipments? 
Diecast alloys: Е | 
13% Si, 360, ес. (0.6% Си, maximum) 00 16.300" 16,5007 35,900 35.900 
` 380 and variations — |. 166,000' 165.000" 87,200 88,400 
Sand and permanent mold: 
_ 95/5 AL-Si, 356, etc. (0.6% Cu, maximum) | 28.600" 28,200" 35,700 35.000 
_ No. 12 and variations | EMEN 2.020 2.020 907 907 
No. 319 and variations NE 60,000" 60.000" 31.900 31,300 
F-132 alloy and variations — E E 14,700 ' 14,400 ' 6.010 5.990 
EN alloys m TE 8,170 ' 8,300 ' 7,220 7,170 
_ АН п alloys Н Е Еа = 1.650 1,560 1,560 1,580 
_ А1-51 alloys (0.6% to 2.0% Cu) _ 11,000 " 10.900 ' 2.730 2,590 
_ Al-Cu alloys (1.5% Si, maximum) 521 484 468 468 
созам alloys EN НА 10,100 ' 9,510 ' 5,870 5,870 
ег 
Е 162 205 136 136 
Wrought alloys, extrusion billets 467,000 ' 466,000' 372,000 378,000 
Miscellaneous: MM | | | | 
Steel deoxidati О ЕНН Е 
О ы ш os 39,900 39,900 19,700 19,600 
Pure (97.0% Al) _ ee w W № w 
Aluminum-base hardeners mn W W W W 
Other’ 50 
ы A " _ | 60,400" 60,500" 51,500 48.800 
is | | | e DO 886,000 * 884,000 ' 659,000 662,000 
Less consumption of materials other than scrap: 
Primary alumi MEM mE 
ск а“ Dc 109,000 " XX 96,600 XX 
ilic 
xm oH. | па. == 11,500 ' ХХ 11,400 ХХ 
Ж REC RAR RICE, у“ ные 7,410 * XX 9,160 XX 
Net metallic recovery from aluminum scrap and sweated 
. pig consumed in production of secondary aluminum ingot' 758,000 " XX 542,000 XX 


| 
Data аге rounded to no more than three significant digits; may not add to totals shown. 


2 : 
Includes inventory adjustment. 
*Includes other diecast alloys. 


“No allowance made for melt loss of primary aluminum and alloying ingredients. 
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ТАВГЕ 6 
DISTRIBUTION OF END-USE SHIPMENTS OF ALUMINUM PRODUCTS 


IN THE UNITED STATES AND CANADA, BY INDUSTRY! 


_ 2008 
Quantity — 
(thousand Percentage 
Industry metric tons) of grand total 
Containers and | packaging n 2,240 ' |— 223! 
Building and construction - 1,180 11.7 
Transportation ЕЕ 2,830 28.1 
Electrical | 700 7.0 
Consumer durables 607 6.0 
Machinery and equipment 688 6.8' 
Other markets 334 3.3 
Total 8,570 ' 85.2 
Exports* 1,490 14.8 
Grand total 10,100 ' 100.0 


"Estimated. "Preliminary. ‘Revised. 


І T m 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: The Aluminum Association Inc. 


TABLE 7 
U.S. NET SHIPMENTS OF ALUMINUM WROUGHT AND CAST PRODUCTS, 


BY PRODUCERS"? 


(Thousand metric tons) 


——— 


Wrought products’: 
_ Sheet, plate, foil __ 
_ Pipe, tube, extruded shapes 
Rod, bar, wire, cable _ 
. Forgings (including impacts) | 
_ Powder, flake, paste 

_ Total | 


i PW 
Castings: 


Sand 

21е а= 
Permanent and semipermanent mold 
Die EMEN 


——— - 


_ Grand total 
"Preliminary "Revised. 


2007 


5.000 ' 
1,580" 
688 ' 
132 ' 
68 ' 
7,470 ' 


315 
615 
1,260 
35 
2,230 
9,690 ' 


_____ 2009" __ 
Quantity 

(thousand Percentage 
metric tons) of grand total 
2,150 |. 265 

964 11.9 

1,910 23.7 

593 7.3 

458 5.7 

475 5.9 
254 3.1 

6,810 84.1 
1,280 15.9 
8,090 100.0 
2008 2009" 
4,770 ' 4,050 
1,380 ' 1,070 

626 ' 514 

102 ' 73 
61' 4 

6,940 ' 5,750 

255 ' 160 

570 371 

1,030 691 

44 6 

1,900 1,230 
8,830 ' 6,990 


Ме! shipments derived by subtracting the sum of producers' domestic receipts of each mill 
Ре from the domestic industry's gross shipments of that shape. 
Data are rounded to no more than three significant digits; may not add to totals shown. 

"Wrought Products data series includes net shipments in both the United States and Canada. 


Source: The Aluminum Association Inc. 
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TABLE 8 
ALUMINUM PRICES 


(Dollars per pound) 

Е Material | 2008 2009 
Primary aluminum, average: u 

U.S. market 1.205 0.794 

LME cash price 1.167 0.755 

NASAAC cash price, average 1.021 0.659 
Secondary alloy, yearend:” m 

A319 (3% Cu) 0.725 1.055 
O АЗКО (3% Zu) 0.665 1.005 
© A360 (0.6% Cu) 0.715 1.065 
T А413 (0.6%Cu) 00 0.715 1.065 
Scrap. yearend:? E " 

Clean, drytumings — _ 0.33-0.34 0.60—0.61 
B Mixed low-copper-content clips 0.37-0.38 0.67-0.68 

Old sheet and castings 0.34-0.35 0.62-0.63 

Used beveragescans 0.44-0.46 0.71-0.73 


! Source: Platts Metals Week. 
"Source: American Metal Market. 


TABLE 9 
U.S. EXPORTS OF ALUMINUM, BY CLASS' 


| 2008 | 2009 
Quantity Vale — — Quantity Value 

Class (metric tons) (thousands) (metric tons) (thousands) 
Crude and semicrude: 
. Metals and alloys, crude 308,000 $890,000 262,000 $514.000 
© Serap OOOO 1,980,000 3,420,000 1,660,000 2,120,000 
. Plates, sheets, bars, strip, etc. 929.000 4.020.000 739,000 2,830,000 
_ Castings and forgings 24,400 304,000 18.900 218,000 
_ Semifabricated forms, n.e.c. 39,500 385.000 31,100 226.000 

. Total | 3280000 — 9,020.000 2.710.000 — 5.910.000 

Manufactures: 
Foil and leaf — BN 89,700 436,000 72,000 323,000 
7 Powders and flakes 7,840 39,600 4,470 24,100 
_ Wire and cable 2 | 52,900 207,000 45,900 132,000 
_ Toa i 150,000 — 683.000. 122.000 479,000 
-Grand total — — 3,430,000 9,710,000 2,830,000 6,390,000 


‚ — 
Data are rounded to по more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 
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TABLE 10 
U.S. EXPORTS OF ALUMINUM, BY COUNTRY! 


_ Metals and and alloys, cr crude _ Plates, sheets, bars, etc.’ "M Scrap m | © Total 55 
Quantity Vale — Quantity | Е Value — Quantity Value Quantity Value 
Country (metric tons) (thousands) (metric tons) (thousands) (metric tons) (thousands) (metric tons) (thousands) 
NE — ar ee А 5 
Brazil 400 $1,120 9,820 $63,800 4,300 $10,200 14,500 $75,100 
Canada 103,000 287,000 413,000 1,680,000 161,000 336,000 678,000 2,300,000 
Chim — 1,020 2,450 41,300 302,000 893,000 1,740,000 936,000 2,050,000 
France = 749 3,140 10.900 99,000 113 500 11,800 103.000 
_ Germany —— 2,780 12,100 10,700 74,400 1,210 2,890 14,700 89,300 
HongKong 203 736 17,000 79,200 94,700 195,000 112,000 275,000 
_ltaly 36 160 3,320 42,400 429 950 3,780 43,500 
pan 9,360 34,600 20,300 182,000 59,100 130,000 88,700 346,000 
Korea, Republic of 865 2,160 16,300 115,000 223,000 387,000 240,000 505,000 
Mexico 7 178,000 507,000 266,000 1,080,000 85,800 185,000 530,000 1,770,000 
_ Netherlands 421 1,750 1,860 20,100 1,320 2,990 3,600 24,900 
_Russia ЕЕ S К 126 1,090 » Е 126 1,090 
_ Saudi Arabia 264 519 43,400 193,000 18 8 43,700 194,000 
_ Singapore 313 1,050 1,450 15,300 691 942 2,450 17,300 
ама О 84 592 8,360 48,700 321,000 277,000 330,000 327,000 
Thailand —— Й 256 383 12,100 47,600 72,800 63,800 85,200 112,000 
_ Ukraine _ = 14 84 Е Et 14 84 
_ United Kingdom — 1,100 5.710 24,300 175,000 849 2,580 26,300 183,000 
‚ Venezuela. i, 42 182 772 4,450 502 769 1,320 5,410 
„Ото 8,830 29,600 91,800" 488,000 ' 61,700. 86,100 162,000 604,000 ' 
7 а 308,000 ____690.000 ____993,000 — 4,710.00 ^ 1.980.000  3420.000 — 3,280,000 9,020,000 
009: = 
ЕС 59 449 11.900 66,500 5,360 7,130 17,300 74,100 
Canada Е 69,600 135,000 300,000 1,010,000 107,000 169.000 476,000 1,310,000 
China i 21,600 31,900 38,400 215,000 1,010,000 1,260,000 1,070,000 — 1,510,000 
Ene 710 2,830 9,240 63,100 3 11 9,950 66,000 
у 4,860 12,800 9.820 72.000 326 743 15,000 боо 
„Hong Kong р 1,620 3,880 9,090 36,600 76,800 111,000 87,500 151,000 
tly e 1,170 4,320 2,370 26,100 -- -- 3,540 30,400 
Арап 7 10,500 19,600 8,650 95,500 21,100 31,800 40,200 147,000 
- Кота, Republic of ог 1,870 3,930 10,900 80,800 160,000 197,000 173,000 282,000 
„Mexico — 123,000 243,000 249,000 915,000 91,600 148,000 464,000 1,310,000 
-Netherlands 77 97 599 711 9,890 315 407 1,120 10,900 
_ Rusia — =; 3 36 113 993 -- -- 116 1,030 
-Saudi Arabia ^07 238 606 26.100 123,000 - = 20406 210% 
-Singapore 16,500 32,400 1,440 13,300 421 586 18,400 46,300 
Taiwan Е 2,460 4,240 2.910 20,400 100,000 — 103,000 106,000 128,000 
~ Thailand | B 115 234 7,990 28,900 5.940 7,890 14,000 37,000 
_ Ukraine һа _ _ i 2 $9 22 13 27 72 
que Kingdom — _ 769 3,440 10,000 93,000 572 1,720 11,400 98,100 
у ы 41 546 361 2,270 718 1,000 1,120 n. 
тим 6,440 14,800 - 90,500 400.000 80,300 E ass | 
3 = = 262,000 _ 5140 000 789,000 3,270,000 1,660,000 2,120,000 2,710,000 5,910,000 — 
Nevised — Zero, > —— сез сс шык экшшшк ш 


Data аге rounded to no mo 


“Incl re than three significant digits: may not add to totals shown. 
udes Castings, forgings 


‚ and unclassified semifabricated forms. 


Source: U.S. Census Bureau. 
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TABLE 11 


U.S. IMPORTS FOR CONSUMPTION OF ALUMINUM, BY CLASS! 


2008 


| 2008 _ m _ 2009 
Quantity Value Quantity Value — 
Class | (metric tons) (thousands) (metric tons) (thousands) 
Crude and semicrude: _ M | 
_ Metals and alloys, crude — — 2,790,000 $7,810,000 2,900,000 — $4,960,000 
. Plates, sheets, strip, etc., nec! К 693,000 2,770,000 499,000 1,550,000 
_ Pipes tubes, etc. _ Е 34.200 271,000 33.400 190,000 
_ Rodsandbars __ m 186,000 825.000 254,000 783.000 
$сгар 494,000 853,000 433.000 503,000 
.. Total 4,200,000 — 12,500,000 — 4,110.000 — 7.980.000 
Manufactures: DE 
Рой ап в = 130,000 590.000 102.000 389,000 
_ Powders and flakes — _ 9,150 43,000 5,710 22.200 
Wire m 185,000 574.000 156,000 321,000 
Total 325.000 1,210,000 264,000 732.000 
Grand total _ mE 4,530,000 — 13,700,000 4.380.000 — 8,710,000 
‘Data are rounded to no more than three significant фриз; may not add to totals shown. 
? Includes circles, disks, plates, and sheets. 
Excludes etched capacitor foil. 
Source: U.S. Census Bureau. 
TABLE 12 
U.S. IMPORTS FOR CONSUMPTION OF ALUMINUM, BY COUNTRY’ 
Metals and alloys, crude _ __ Plates, sheets, bars, et^ _ Scrap Total | | 
_ Quantity Value — Quantity Value Quantity Value — ~ Quantity Value 
__ Country (metric tons) ( (thousands) (теїпс tons) s) (thousands) _ (metric tons) (thousands) _ (metric tons) (thousands) 
2008: _ 
Argentina 90,000 $259,000 - -- = = 90,000 $259,000 
Australia 39,900 117,000 120 $1,350 109 $240 40,100 119,000 
~ Bahrain 8,930 26,700 18,200 63,400 = = 27,100 90,100 
— Belgium 87 468 4,790 24,700 = Е 4,880 25,100 
— Brazil 82,500 226,000 13,800 45,900 367 650 96,700 273,000 
Сапада 1.990,000 5,510,000 379,000 1,450,000 330,000 558,000 2,700,000 7,520,000 
_ China 21,900 63,200 151,000 567.000 33 70 173,000 630,000 
_ France 511 8.500 4,140 35,700 799 1,180 5,450 45,400 
_ Germany Г 2,460 7,320 88,500 488,000 386 1,410 91,300 496,000 
Italy 32 171 6,120 38,000 18 32 6,170 38,200 
_ Japan 1,030 2,180 10,700 61,300 818 4,960 12,500 68,400 
Korea, Republic of 909 2,970 2,010 10,400 184 548 3,100 13,900 
^ Mexico 23,900 109,000 17,800 99,000 114,000 196,000 155,000 405,000 
Netherlands 1,130 3,560 2,330 16,500 191 421 3,650 20,500 
^ Norway _ 2,710 8,750 14 172 = -- 2,720 8,920 
Рапата 151 384 z У 2.410 4,860 2,570 5,250 
_ Russia 288,000 795,000 45,900 202,000 1,490 4,380 335,000 1,000,000 
Slovenia = ES 3.550 18,000 = P 3,550 18,000 
South Africa 9,440 23,700 40,100 156,000 500 190 50,000 180,000 
_ Spain 161 715 149 1,310 8 31 318 2,060 
_ Tajikstan 2,780 7,020 -- -- -- == 2,780 о 
United Arab Emirates _ 80,300 241,000 19 73 278 518 80,600 De 
- United Kingdom — — 1,760 3,930 7,930 46,600 6.460 12,900 16.200 D 
Venezuela 103,000 282,000 3,690 10,700 2,500 5.420 110,000 о, 
_ Other 38,000 108,000 114,000 531,000 33,00 60,900 __ 185, 000 700. 000 
Total 2,790,000 _ 7,810,000 914,000 3,860,000 494,000 853,000 ~ 4,200, 000 _ — 12,50 ‚500, 
See footnotes at end of table. 
K—2009 
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TABLE 12—Continued 
U.S. IMPORTS FOR CONSUMPTION OF ALUMINUM. BY COUNTRY! 


Metals and alloys, crude Plates, sheets, bars, etc." Scrap Total 
Quantity Value Quantity _ Value — ~~ Quantity Value ~ Quantity Value 

"E _ Country (metric tons) (thousands) — (metric tons) _ (thousands) (metric tons) (thousands). . (metric tons) (thousands) 
2009: 
_ Argentina 164,000 —— $269,000 2 $32 =: = 164,000 $269,000 
_ Australia 7,500 13,600 44 581 == zs 7,550 14,200 
_ Bahrain 1,690 4,400 9.860 28,100 РА ES 11,600 32,500 
. Belgium 178 685 2,180 9,540 26 $56 2,380 10,300 
_ Brazil 106,000 183,000 15,000 33,500 he с 121,000 216,000 
_ Canada 2,020,000 3,490,000 261,000 772,000 293,000 328.000 2,570,000 4,590,000 
. China 1,890 3,570 250,000 668,000 9 39 252,000 672,000 
_ France 1,520 8,970 1,710 17.800 35 335 3.260 27,100 
Germany —— — 579 2,270 61,200 309,000 413 883 62,200 312,000 
‚Му (3) 23 3,540 21,300 97 79 3,630 21.400 
pan 492 1,210 8,900 42.900 414 1,340 9,800 45,400 
_Korea, Republic of _ 2,330 4,000 1,580 7,430 105 157 4,010 11,600 
_ Mexico _ 18,400 68,800 13,400 63,000 95,700 120,000 128,000 252,000 
_ Netherlands 210 859 1,560 9,780 2,150 2,800 3,920 13,400 
Noway 7 442 926 14 412 Е > 457 1,340 
_ Panama 197 298 - 8 1,640 1.830 1,840 2,120 
Russia _ 353,000 548,000 16,700 67,300 1,740 2.970 371.000 618,000 
-Slovenia — " = 1,440 6,390 -- -- 1,440 6.390 
-South Africa 52,900 76,000 37,800 97,700 27 28 90,700 174,000 
A NND 131 502 121 1,110 = - 252 1,610 
Tajikstan —— 6.690 8.260 = n d а 6,690 8,260 
_ United Arab Emirates | 48,300 93,800 Ls ВЕ 16 18 48,300 93,900 
-Vnited Kingdom — ^ 355 1,290 4,760 24,000 8,840 9,280 14,000 34,600 
-Venezuela — 0077 84,400 131,000 6,250 10,700 8,390 12,700 99,100 155,000 

| ЖЕ 23,700 42,700 88,600 328,000 20,300 22,200 133,000 393,000 
pL ENSEM . 2,900,000 4,960,000 ^ 786000 2,520000 433,000 503.000 4,110,000 _ 7,980,000 
> CKTO. 


| 
Da te ES 
la аге rounded to no more than three significant di gits; may not add to totals shown. 


Includes circles, disks, pipes, rods, tubes, etc. 
Less than v unit. 


Source: U.S. Census Bureau. 


TABLE 13 
1,2 
ALUMINUM, PRIMARY: WORLD PRODUCTION, BY COUNTRY 


(Thousand metric tons) 


ПЦ 


-—_____Сошпшу | ~ 2005 2006 2007 | 2008 a 
Argentina п сш pra 271 394 ' 400 
cUstralia_ ) 1.957 1.974 1,943 
Aude seme г 1,903 1,93 КА 
ik 1 
Mig НИ 32 32 39 ud o 
Ba eae n 751 872 865 ed | 
~ uta and Herzegovina’ 136 122 123 96 
Brazil a bs 1,661 1,536? 
a 1,499 d p ү к 
Canada ————— m = : 3.120 3,030 ° 
Canada 3,083 , , 
la у. 7,800 9,360 12,600 , jn 
Fr Pins ee 244 252 258 260 3 
France тте cS 389 345 
Sec 442 442 428 

emotes at end of table. esses 
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TABLE 13—Continued 
ALUMINUM, PRIMARY: WORLD PRODUCTION, BY C OUNTRY'? 


(Thousand metric tons) 


Country 005 206 = 207 2008 2009* 
Germany 648 516 551 606" 292 3 
Ghana | 13 8 -- a a 
Greece | 165 163 166 160 160 
Нипрагу“ =. 31 34 = & г 
Iceland) ——— | 272 320 398 787 785 
таб 942 1.105 1.222 1.308 1.400 
Indonesia® —— 252 250 242 243 250 
гапе НЕ 220 205 216' 248 ' 250 
пау m 193 194 183 180 "* 180 
Japan? _ 7 7 г 7 7 
Kazakhstan _ — i = - 106 ' 127 
Montenegro EE 117 * 122 124 ' 107 ' 64 ^ 
Mozambique и BEEN 555 564 564 536 545 ! 
Netherlands —— m 325 312 301 301 * 300 
New Zealand | 351 337 353 316 271? 
Nigeria mE = -- -- 1" 13) 
Norway i 1,372 1,331 1,357 1,358 1,130 
Oman —— | -- = = 49 351° 
Polan? — 0 55 58 59 48 ' 47 
Qatar  ___ | = -- - = 10 
Romania" 239 ' 256 ' 283 ' 265 ' 229 
Russ. aw eee 3,647 3,718 3,955 4,190 ' 3,815? 
Slovakia! _ | 162 ' 158 ' 160 ' 163 ' 150 
Slvena = | 139 118 T 83 ' 85 
South Africa DUE 846 931 914 811 809 
Spain _ Н 394 349 408 ' 408 "* 408 ' 
Sweden - | 102 101 98 112' 70 
Switzerland 45 12 = - = 
Tajikistan 380 414 419 339 359 
Turkey? = 60 60 65 65 65 
Ukraine® 50 114 113 113 13 50 
United Arab Emirates 122 861 890 948 ' 1.010 
United Kingdom — mE 369 360 365 326 253. 
United States ———— | 2.481 2.284 2.554 2.658 1,727 
Venezuela — 615 3 610 бо 60 | 60. 
Total —— | 31900 33,900 /——— 38100 — 39.600' 37300 _ 


*Estimated. PPreliminary. 'Revised. -- Zero. 


! World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 

?Primary aluminum is defined as "The weight of liquid aluminum as tapped from pots, excluding the weight of any alloying materials as well that 
of any metal produced from either retumed scrap of remelted material." International reporting practices vary from country to country. ү 
nations conforming to the foregoing definition and others using different definitions. For those countries for which a different definition is given 


| | 2010. 
specifically in the source publication, that definition is provided in this table by footnote. Table includes data available through March 29. 20 
Reported figure. 


*Primary ingot plus secondary ingot. 

*Ingot and rolling billet production. 

°Ритагу ingot. — S 
"Excludes high purity aluminum containing 99.995% or more as follows, in metric tons: 2005—45,400; 2006-—49,700; 2007—50,800 (revised); 
2008— 51,000 (revised); and 2009— 52,000 (estimated). 


*Montenegro and Serbia formally declared independence in June 2006, from each other and dissolved their union. 
?Primary unalloyed ingot plus secondary unalloyed ingot. 


Primary unalloyed metal plus primary alloyed metal, thus including weight of alloying material. 
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ANTIMONY 
By James F. Carlin, Jr. 


Domestic survey data and tables were prepared by Shonta E. Osborne, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


Asingle company in the United States, in Montana, produced 
Рптагу antimony metal and antimony oxide by upgrading 
Imported antimony trioxide to a hi gher purity. Secondary 
antimony was recovered in lead alloy from scrapped lead-acid 
batteries at secondary lead smelters. The amount of antimony 
used by battery manufacturers was substantially lower than it 
Pe years ago because of changing material requirements for 

es, 

In 2009, about 35% of the primary antimony used in the 
United States went into flame retardants; most of the rest 
n ves is ceramic, chemical, glass, and transportation 
i y Pus Secondary antimony, which was derived 
= rely from recycled lead-acid batteries and contained 

ntimontal lead, was used in the manufacture of new 
batteries, 
ca mined as a principal product or was a 
Ман е smelting of base-metal ores in 10 countries. 
y all the world’s primary antimony was mined in China 


(91%). Bolivi ; 
w у Bolivia, Russia, and South Africa each produced about 
world production (table 9). 


Production 


эша Reserves LLC (Lovelock, NV) had no 
kilometers so б from its reactivated Е encemaker Mine, 80 
amount haa east of Lovelock. The mine produced a small 
ЖС: mo ony-in-concentrate in 2007, which was the first 
a long histo is is production since 2000. The mine had 
lo the 1880s, у ат апитопу production dating back 
nding and А id pile Reserves continued to seek additional 
about required ae with the Nevada regulatory authorities 
censes and permits (Richard E, Brown, chief 


executive offi l 
November на Reserves LLC, written commun., 


Silve | 
б с, Mines Ltd. (Vancouver, British Columbia, 
tldantimon Promising results at its Nolan Creek 
Mesigations bed coe ‚п northern Alaska. Earlier 
Contained E | established that the Workman's Bench deposit 
Fang 2804 art © mineral reserves of 42,400 metric tons (t) 
drilling in the р за In 2009, Silverado conducted additional 

б» ш € Bench and the Workman's Bench deposits 
е company S gold and antimony resource potential. 
be evaluating the findings (Silverado Gold 


теЦер — i 
j жыш States has only one antimony smelter, 
Produced antimo T (USAC) (Thompson Falls, MT). USAC 
ordnance mimo, metal for bearings, lead alloys, and 
« Odium antim У Oxide as a raw material for flame retardants; 
íi also r Foycled anri glass and other applications. 

i ony- ini 
erwi ы gig DE products that would 


i... 


Consumption 


Of the 132 companies to which a U.S. Geological Survey 
antimony consumption survey was sent, 61 firms responded, 
representing 51% of the data reported in table 2. Consumption 
data were estimated for the remaining 71 firms. 

In 2009, consumption (reported and estimated) of primary 
antimony decreased by 17% from that in 2008 (table 2). The 
metal products usage category experienced a notable increase, 
the nonmetal products category notched a moderate decrease, 
and the flame retardants sector showed a major decrease, which 
resulted from the economic slowdown (table 3). 

Lead-antimony alloys were used in ammunition, antifriction 
bearings, cable sheaths, corrosion-resistant pumps and pipes, 
roof sheet solder, and tank lining. Antimony trioxide was used 
to enhance the flame-retardant properties of plastics, rubber and 
textiles, and other combustibles. Antimony was also used as 
a decolorizing and refining agent in the manufacture of some 
forms of glass, such as optical glass. 


Prices 


In 2009, the average price of antimony was $2.36 per pound, 
a decrease of 16% compared with that in 2008 (table 1). 
Antimony prices started the year at $1.93 per pound and rose 
slowly during the year to finish December at $2.90 per pound. 
Industry sources attributed the price increase to a marked 
decrease in world antimony mine output. 


Foreign Trade 


U.S. imports of antimony in 2009 were, as has been the case 
in the recent past, much larger than exports—about 10-fold 
larger (tables 5-8). Imports of antimony were 20,200 t, a 
decrease of 30% from that in 2008. China was the leading 
supplier to the United States of antimony metal and antimony 
oxide, and Bolivia was the leading supplier of antimony ore and 
antimony concentrate (tables 7—8). 


World Review 


Australia. —Anchor Resources Ltd. (Sydney, New South 
Wales) completed an access agreement with a local landowner 
to allow exploration to start at its Bielsdown antimony project 
(formerly Wild Cattle Creek antimony mine) in New South 
Wales. The company completed a 10-hole drilling program in 
May (Anchor Resources Ltd., 2009, p. 3). 

Canada.—Hunan Nonferrous Metals Corp. (HNC) (Changsa, 
Hunan Province, China), an integrated metals producer, agreed 
to acquire a 100% equity interest in Beaver Brook Antimony 
Mine Inc. (Gander, Newfoundland), one of the relatively few | 
operating antimony producers outside of China. The 550-metric- 
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(оп-рег-дау (1/4) underground mine has an estimated lifespan of 
10 years (Riley, 2009). 

China.—Chenzhou Mining Group Co., Ltd. (Guanzhuang, 
Yuanling Province) acquired the Zhazixi Antimony Mine 
(Anhua, Hunan Province). Zhazixi has a production capacity of 
150,000 metric tons per year (t/yr) of antimony ore, and also has 
a production capacity to produce 3,000 t/yr of refined antimony 
(China Metal Market—Precious & Minor Metals, 2009). 

The Government of China announced changes in its export 
quotas for antimony and several other metals for 2009. The 2009 
export quota for antimony and antimony products was 58,700 t, 
compared with 59,900 t in 2008 (Platts Metals Week, 2008). 

Hsikwangshan Twinkling Star Co. Ltd. (Lengshuijiang, 
Hunan Province) suspended production at its underground 
antimony mines in southeast-central China following an 
accident in October that left 26 people dead. The accident was 
at Hsikwangshan's main mine, and all underground mining 
was halted. The accident occurred after the brakes in two of 
the mine's lifts malfunctioned. The company was the world's 
leading producer of antimony, with an ore production capacity 
of 55,000 t/yr and 40,000 t/yr of antimony products. The lack of 
normal production from the important mine contributed to the 
surge in antimony prices in 2009 (Wallop, 2009). 

Mexico. —USAC received permits to construct and operate an 
antimony concentrating mill in Mexico after a 3-year wait. The 
site of the new mill in Queretaro was close to USAC’s existing 
Mexican antimony and silver properties and antimony smelter. 
USAC intended to transport its prefabricated flotation mill from 
its base in Montana and assemble it in Mexico to begin an initial 
production of 150 t/d of feed in early 2010. USAC anticipated 
that each metric ton of mill feed may contain 17 kilograms (kg) 
of antimony and 0.25 kg of silver. The mill site offered USAC 
the potential to increase the mill capacity of antimony and 
antimony oxide severalfold in the future (Industrial Minerals, 
2009). 


Outlook 


The use of antimony as an ingredient in flame retardants was 
expected to remain its principal use, for global as well as for 
U.S. markets. 

Antimony recovered from scrap has long been an important 
part of the total antimony supply domestically, but the recovery 
decline during the past 30 or more years is expected to continue, 
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though at a more moderate rate. Following the advent in the 
1970s of low-maintenance and maintenance-free automotive 
batteries, the antimony content of a typical automotive lead-acid 
battery in 2009 had fallen to about 0.6% or lower. 

In recent years, lead-acid battery manufacturers have initiated 
research and development programs that could ultimately lead 
to significant changes in lead-acid battery design. This research 
has already yielded performance improvements that would make 
lead-acid batteries viable options for future generation vehicles. 
The introduction of new lead-acid battery technologies for 
use in the hybrid vehicle market will likely require a different 
amount of lead per battery than conventional lead-acid batteries 


and could eventually reduce or eliminate the use of antimony in 
lead-acid batteries. 
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ТАВТЕ | 
SALIENT ANTIMONY STATISTICS! 


(Metric tons of antimony content unless otherwise specified) 


Мо PERS Ue = 


2005 2006 2007 2008 2009 | 
United States: ее: | 
_ Mine production 5 i Ра == Ww == -- 
_ Smelter production: и un = D 
Primary Е w W Ww w W 
Secondary Е 3,620" — 3,520 340 3180' 3.020 
Epot о оо оо | = m бо у тес 
__ Metal, alloys, waste and scrap gross weight 740 459 305 _ 366 385 
__ Antimony oxide? m MEM 1,400 | 1.680 —— 1.640 — 1,830 1710 _ 
_ Imports for consumption = | 22700 23200 21900 29000 _ 20200 - 
. Reported industrial consumption, primary antimony | 9,40 —— 10,400 9,590 _ 81407 _ 6,770 _ 
_ Stocks, primary antimony, all classes, December 31 - о — 2420 - 1,900 — 1,4907 1,420 
_ Price, average | _ centperpoud = 1605 — 2380 ^ 2573 2795 2356 
World, mine production - ae. ee 180,000 — 182,000" 155,000 © 


"Estimated. Revised. W Withheld to avoid disclosing company proprietary data. -- Zero. 
‘Data are rounded to no more than three significant di gits, except prices. 

“Antimony content is calculated by the U.S. Geological Survey. 

"New York dealer price for 99.5% (о 99.6% metal, cost, insurance, freight U.S. ports. 


TABLE 2 
REPORTED INDUSTRIAL CONSUMPTION OF 
PRIMARY ANTIMONY IN THE UNITED STATES! 


(Metric tons of antimony content) 


| С lass of material consumed 2008 | 2009 
Metal —— ——— 1380 — 1160 
Oxide ^ 6.100" 5.000 
Other?” Н 663" 616 
Toad | 8140" 6,770 
'Revised. 


"Раца are rounded to no more than three significant 


digits: may not add to totals shown. 


“Includes residues and sulfide. 


TABLE 3 
REPORTED INDUSTRIAL CONSUMPTION OF PRIMARY ANTIMONY IN THE 
UNITED STATES, BY PRODUCT! 


(Metric tons of antimony content) 


Product 2008 


T = Е | 2009 
Metal products: 
Antimonial lead. Е Е W W 
Bearing metal and bearings и 18 14 
| _ Solder B Е Е 54 44 
Othe? __ Е 1,610 1.950 
Total 1.690 2.000 
Nonmetal products: | 
Ammunition primers Е W W 
| Ceramics and glass i i 259 W 
| Pigments 448 403 
| Plastics — и W W 
Other’ 1,970 2.030 
Total - | i 2.680 2430 
Flame retardants: mE | 
Adhesives m B 610 217 
— Plastics Г 2,290 ' 1.830 
Rubber О 42' 42 
Textiles —— С 235 206 
Other! - Е | 20 40 
_ Total Б | | 3.190 ' | 2.340 
Grand total | mE 8,140 ' 6,770 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Other." 
! Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes ammunition, cable covering, castings, sheet and pipe, and type metal. 

*Includes fireworks and rubber products. 


"Includes paper and pigments. 


Note: Secondary antimonial lead production was 3,180 metric tons (t) in 2008 and 3,020 t 
in 2009. 


TABLE 4 
INDUSTRY STOCKS OF PRIMARY ANTIMONY IN 
THE UNITED STATES, DECEMBER 31' 


(Metric tons of antimony content) 


Type of material 2008 2009 
Metal OT 154 
Oxide 916° 899 
Other — m 357 363 
Total - 1490 " — 1,420 
"Revised. 


'Data are rounded to no more than three significant digits, 
may not add to totals shown. 


2 
Includes ore and concentrate, residues, and sulfide. 
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AN 


Country 
Belgium 
Canada 
China 
Colombia 
France 
Germany 
India 
Mexico 


Switzerland 


Taiwan 


United Kingdom 


Venezuela 


"Revised. -- Zero. 


TABLE 5 
U.S. EXPORTS OF ANTIMONY METAL, ALLOYS, AND WASTE AND SCRAP, 


BY COUNTRY! 
2008 - 
Gross weight i Value 
(metric tons) (thousands) 
41 $224 
6 33 
24 75 
20 66 
2 7 
45 166 
48 149 
74 305 
12 37 
41 128 
14 48 
11 35 
(2) 5 
27" 86 ' 
366 1,360 


2009 
Gross weight Уаме = 
(metric tons) (thousands) 

85 $433 

5 29 

3 20 

39 503 

8 25 

17 66 

113 362 

13 40 

34 104 

3 59 

12 37 

34 215 

15 101 

3 9 

/——— 385 2.000 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


?Less than М unit. 


Source: U.S. Census Bureau. 
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Australia 
Belgium 


C anada 


Colombia 


Costa Rica 


Indonesia 
kaly 


Japan 


Korea, Republic of 


Mexico 


Netherlands 


Singapore 


South Africa 


United Kingdom 


Other 
Total 
"Revised. 


Country B 


Gross weight 
(metric tons) 
T 

163 


120 


8' 


2,200 


TABLE 6 
U.S. EXPORTS OF ANTIMONY OXIDE, BY COUNTRY! 


2008 


Antimony 


S 
content” 


9 


7 [4 
1,830 


Value 


$47 
1,150 
737 
34 
418 
220 
65 


Gross weight 


28 
17 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
? Antimony content is calculated by the U.S. Geological Survey. 


Source: U.S. Census Bureau. 


U.S. GEOLOGICAL SURVEY MINERALS YEA 


Antimony | 


: 
content” 


23 
14 


Value 


_ (metric tons) _ (thousands) |. (metric tons) (metric tons) (thousands) 


$105 
135 
1,210 
11 
175 


RBOOK—200? 


— ий 


ТАВГЕ 7 


U.S. IMPORTS FOR CONSUMPTION OF АМПМОМУ, BY CLASS AND COUNTRY' 


2008 
Antimony 


Gross weight content? Value Gross weight 


2009 
Antimony 
content? Value 


(metric tons) (thousands) 


Country (metric tons) (metric tons) (thousands) _ (metric tons) 


Antimony ore and concentrate: 


Bolivia 129 88 $501 121 83 $521 
бааа —— 2 2 6 (3) (3) 4 
_ China 154 74 317 62 40 109 

Italy D m = = 85 43 375 
_ Japan 1 (3) 5 -- -- -- 

Total Е 286 164 зз 268 167 1010 
Antimony oxide: 
_ Belgium NENNEN 1,920 1,590 11,700 1,860 1,540 9,520 
_ Bolivia a 97 81 498 1,940 1,610 8,180 

China га 14,500 12,100 63,300 11,200 9,310 43,100 

France uM = -- -- 456 378 2,850 

Сегтапу 23 19 105 (3) (3) 7 
_HongKong — —— 20 17 43 > = = 
_ India 23 19 122 = = E 
_ Japan Н 169 140 1,470 182 151 1,040 
. Mexico Ка 9,200 7,640 46,100 2,430 2,020 14,700 
_ Netherlands 4 3 91 154 128 1,080 
Taiwan Е 195 162 824 115 95 557 
. Vietnam "ne 20 17 51 3) G) a 

Other OOOO 57 4' 59 ' (3) (3) 21 

Тош! 26,200 21,800 124000 18,300 15200 ___81,000 


Revised. — Zero. 
1 
Data are rounded to no more than three significant digits; may not add to totals shown. 


i 
Án ; . 
топу оге and concentrate content reported by the U.S. Census Bureau. Antimony oxide content is calculated by the U.S. 


Geological Survey, 
3 
Less than И, unit, 


Source: U.S. Census Bureau. 


ANTI 
MONY 2009 


6.7 


TABLE 8 
U.S. IMPORTS FOR CONSUMPTION OF ANTIMONY METAL, ВУ COUNTRY' 


2008 2009 | 
~~ Quantity Value mE Quantity Value 

Country (metric tons) (thousands) (metric tons) (thousands) 
Australia — ^ 46 $283 | | 95 $398 
Bolivia” 120 636 58 236 
China 5,190 22.400 3,040 14.900 
Hong Kong. 384 2.230 E А 
Inia - - 10 82 
Mexico — 865 1.130 1.170 1.740 
Peu 433 2,470 212 995 
United Kingdom | 17 44 362 
Vietnam mE 19 127 119 590 
Other — NEN LF 423 ' (2) 279 
Total | то 29700 4.750 19,600 


"Revised. -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
? Less than % unit. 


Source: U.S. Census Bureau. 


TABLE 9 
ANTIMONY: WORLD MINE PRODUCTION, BY COUNTRY"? 


(Metric tons, antimony content unless otherwise specified) 


Ж | Country __ o. | 205 2006 207 2008 200 
‘Australia’  — BENE 120 — 160 — 101 1500 1000 
Bolivia 5.098 5.460 3,881 3.905 ' 3,000 
Canada? T 66 226 162 97 56 
аат 152,000 153,000 163,000 166,000" 140.000 
Guatemala EN 1,007 = 1,000 * m gt 
Kyrgyzstan" 10 SQ 10 10 10 
Pen епа о. 807 * 691 ' 590 ' 531 ' 530° 
Russia, recoverable’ | 3,000 3,500 3,500 3,500 3,500 
South Africa E 5.979 4,362 3,354 3,370 ' 2.800 
Tajkistam | | u 2,000 2.000 2,000 2,000 2,000 
Thailand, content of ore and concentrate 347 1,409 -- -- -- 
Turkey |. 1200 1100 14300 1,300 1,700 _ 
Toal _ 172,000 173.007 180,000 182,000" 155000 - 


“Estimated. PPreliminary. ‘Revised. -- Zero. 
!World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
2Table includes data available through May 18, 2010. 


31m addition to the countries listed, antimony may have been produced in Iran, but information is inadequate to estimate output. 
4 antimony content of antimony ore and concentrate, lead concentrates, and lead-zinc concentrates. 


5 Antimony content of concentrate. 
5Reported figure. 
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ARSENIC 
By William E. Brooks 


Domestic tables were prepared by Elsie D. Isaac, statistical assistant, and the world production table was prepared by Lisa 


D. Miller, international data coordinator. 


In 2009, the United States produced no arsenic and relied 
mostly on Morocco and China, the leading and second ranked 
import sources, respectively, for arsenic trioxide and on China 
and Japan, the leading and second ranked import sources, 
respectively, for arsenic metal. There has been no domestic 
production of arsenic trioxide or arsenic metal since 1985 
following the closure of the ASARCO Inc. copper smelter in 
Tacoma, WA. Arsenic trioxide has been used mainly for the 
production of chromated copper arsenate (CCA), a pesticide and 
preservative used to pressure treat some wood products, and for 
production of agricultural chemicals. Arsenic metal was used 
for electronics applications and in nonferrous alloys. The United 
States remained the world’s leading consumer of arsenic trioxide 
and arsenic metal, 


Legislation and Government Programs 


| | d the Safe Drinking Water Act mandated that the 

~ “nvironmental Protection Agency (EPA) identify and 
regulate drinking water contaminants, such as arsenic, that 
тау lave adverse effects on human health. The maximum 
contaminant level for arsenic was established at 0.05 microgram 
well), and in 2001, was revised to 0.01 ug/L. At the 
e EE removal technology had been tested at 
Visors а Minnesota, Nevada, New Hampshire, and 
к "e or example, at the Stewart, MN, site, source water 

ed irom 31.4 to 56.4 ug/L arsenic and after treatment, 


арргох тај 0 i п 
Жер, | 60% total arsenic was removed. (Williams and 


Envi 
vironmental and Human Health Issues 


Шш Occurring element that may be present 
Vies exposed а à result of weathering of arsenic-containing 
other an Шо E natural processes or disturbed by mining or 
pesticides used i о as runoff from arsenic-containing 
electronics Ме ан ards; in wastewater runoff from glass and 
humans, some PORA ог arsenic released by coal burning. In 
Include blin dries | noncancerous effects of arsenic exposure 
Vin nausea, s biis discoloration and thickening of the 
"nostre lii en pain, and vomiting. Prolonged arsenic 
liver, and Prostate Hints to cancer of the bladder, kidney, lungs, 
ity 2007), (Agency for Toxic Substances and Disease 
AS the res 
_ owned 3h и bankruptcy case, Asarco LLC, 
ederal, exico x и. hM (Mexico, Distrito 
: їп payments to settle 


6 Stat | 
aNd sm es that involve liability for pollution at mining 


Arsen 
In rin i 


elting si 
largest ae Sites once owned by ASARCO. The case was the 


of environmen ass | 
tal cl 
etal-Pages, 20094) Class in U.S. bankruptcy 


According to university medical research scientists, the ability 
to have an immune response to НІМІ (Swine Flu) infection 
was compromised by low levels of arsenic exposure through 
drinking contaminated well water. Researchers noted that 
Mexico has areas of very high arsenic in well water that include 
locations where НІМІ first appeared, and researchers followed 
up with laboratory experiments on mice. They found that the 
immune response to exposure to HINI in lab animals that had 
ingested 100 parts per billion (ppb) of arsenic for 5 weeks was 
weak. Morbidity for arsenic-exposed mice was significantly 
higher than for lab mice similarly exposed to НІМІ. The 
researchers concluded that arsenic exposure not only disrupts 
the immune system but also the endocrine system, which results 
in broad hormonal disruption (Kozul and others, 2009). 

In Bangladesh, groundwater was widely used for irrigation of 
rice paddies; however, the groundwater may contain potentially 
high concentrations of arsenic. Researchers have found that in 
seasonally flooded fields, the arsenic concentrations decrease 
during the monsoon season. They concluded that monsoon 
floodwater removes from 13% to 62% of the arsenic that is 
added to the rice paddy from groundwater irrigation and that 
nonflooded fields were at risk of arsenic accumulation (Roberts 
and others, 2010). 

Nanotechnology may help alleviate water pollution problems 
by removing contaminants such as arsenic, bacteria, mercury, 
and pesticides. Researchers at Rice University have used 
"nanorust" (nanoparticles of iron oxide) to remove arsenic 
from drinking water. The large surface area of nanorust and the 
magnetic interaction between the nanoparticles means that 100 
times more arsenic can be captured using nanorust than with 
filtration systems using larger particles. The team is developing 
nanorust from inexpensive household items, which would 
reduce production costs and make nanorust a feasible product 
for widespread use (Science News, 2006). 

A chemical-free method to remove arsenic from well water 
was working in India. The method was developed by European 
and Indian scientists and tested at Kasimpore, a village in West 
Bengal State, India, one of the most arsenic-contaminated sites 
in the world. Wells may have 50 ug/L of arsenic in comparison 
to World Health Organization guidelines of 10 ug/L. The 
treatment plants contain a nozzle that sprays oxygen into water 
pumped from aquifers. The oxygen-rich water oxidizes Ее! that 
was adsorbed from the groundwater onto the soil into ferric 
hydroxide, which removes arsenic as a coprecipitation product 
(Sen Gupta and others, 2009). 

Electronic waste (e-waste) may contain arsenic, beryllium, 
cadmium, copper, gold, lead, mercury, and silver that may be 
recycled. However, the small-scale recovery of the metals may 
pose an environmental hazard and risk to human health (Schmit, 


2008). 
7.1 


Consumption 


Arsenic is one of the components of CCA, a widely used 
wood preservative used in pressure-treated wood. The major 
domestic consumers of arsenic, as CCA, include Arch Wood 
Protection, Inc., Norwalk, CT; Osmose Wood Preserving, Inc., 
Buffalo, NY; and Viance, a joint venture between Rohm and 
Haas Co. and Chemical Specialties, Inc., Charlotte, NC. In 
response to concerns about the effects of arsenic exposure on 
human health, domestic manufacturers of wood preservatives 
voluntarily reduced their use of CCA in 2003. The phaseout 
applied to wood used for boardwalks, decks, fencing, gazebos, 
picnic tables, and play structures. However, wood treated with 
CCA prior to December 31, 2003, could still be used, and 
glue-laminated beams, marine timbers, plywood flooring and 
roofing, and utility poles could still be treated with CCA (PR 
Newswire, 2002). In 2004, global arsenic consumption and 
domestic imports of arsenic declined significantly in response to 
this voluntary phaseout. 

The United States remained the world's leading consumer of 
arsenic, mainly for the production of CCA. Apparent domestic 
consumption for arsenic was about 4,740 metric tons (t) in 2009, 
а 15% increase from about 4,130 t in 2008. The estimated value 
of arsenic compounds and metal consumed domestically in 2009 
was approximately $4.8 million. | 

In 2009, slightly more than 50% of the arsenic, as arsenic 
trioxide, was used in the wood preservative industry for 
nonresidential use. The remainder of the arsenic trioxide was 
used in agricultural chemicals (either directly or after conversion 
to arsenic acid) or in glass manufacturing applications. Arsenic 
acid also was used in glassmaking as a bubble dispersant or 
decoloring agent. No data were available on the percentages of 
arsenic used in these traditional use categories. 

Some arsenic may be found as an impurity in copper, and 
alloys containing arsenic have been used to produce hardened 
copper tools since ancient times. Arsenic metal is used, along 
with antimony, to harden ammunition, in solders, and in other 
applications. Grids and posts in lead-acid storage batteries are 
strengthened by the addition of arsenic metal. Arsenic is one of 
several metals used as an antifriction additive in babbitt metals 
(alloys that are used for bearings). Minor amounts of arsenic 
may be added to lead for use in clip-on wheel weights. However, 
the EPA has encouraged the reduction of lead, a toxic metal, in 
wheel weights through a partnership among Federal agencies, 
States, automobile trade associations, environmentalists, and 
wheel-weight manufacturers (U.S. Environmental Protection 
Agency, 2009). | | 

High-purity (99.9999%) arsenic metal is used for 
gallium-arsenide (GaAs), indium-arsenide (InAs), and 
indium-gallium-arsenide semiconductors that are widely used 
in computer, biomedical, communications, and electronics 
applications. Arsenic may be used for germanium-arsenide- | 
selenide or GaAs specialty optical materials. Arsenic sulfide is 
one of several substrate materials that are used for optical thin 
films and interference coatings for applications in data recording 
media, optical communications systems, and sensors. A mobile 
telephone typically contains GaAs in its circuitry, of which the 
arsenic content is less than 1 milligram (International Precious 
Metals Institute, 2003). Based on reported consumption 


7.2 


of gallium, U.S. consumption of arsenic metal in GaAs 
semiconductors was approximately 20 t in 2009, which was a 
50% decrease from a peak of about 40 t in 2000. 


Prices 


China was the world's leading producer of arsenic trioxide; 
however, sales were low through May 2009. In May, prices in 
Beijing, China, for arsenic trioxide (minimum 99%) were $0.39 
to $0.41 per kilogram, a decrease from $0.45 per kilogram 
in February. An official at a Hunan smelter indicated that no 
arsenic trioxide had been exported since the fourth quarter of 
2008 (Мега!-Рарез, 2009c). In the second quarter, the 99%-риге 
arsenic trioxide price range in China declined to $0.09 per 
kilogram, and by mid-September, the price had increased 
to $0.10 per kilogram because of improved demand from 
customers (Metal-Pages, 20094). 

In November, prices for arsenic metal increased owing to 
purchases and a reduction in supplies in China. Prices for 
99%-риге arsenic metal increased to $1,247 per metric ton in 
November from $1,174 per ton in October. A producer indicated 
that there had been some overseas purchases of arsenic metal 
and that consumers were expected to replenish their stocks. 
Prices of $1,300 per ton were quoted; however, overseas buyers 
bid as low as $1,050 to $1,100 per ton (Metal-Pages, 2009f). By 
early December, there had been little change in the market, and 
prices were holding at $1,248 per ton. One producer postponed 
restarting arsenic metal production, which had been planned for 
late November (Metal-Pages, 2009b). By the end of December, 
Chinese domestic suppliers maintained their prices of $1,248 to 


$1,292 per ton. Export prices of $1,150 to $1,200 per ton were 
reported (Metal-Pages, 2009e). 


Foreign Trade 


In 2009, domestic imports of arsenic compounds were 4,660 t 

contained arsenic, a decrease of approximately 3% compared 
with the 4,810 t contained arsenic in arsenic compounds 
imported in 2008. Arsenic trioxide contains 76% arsenic. In 
2009, Morocco was the source of 74% of the arsenic trioxide 
imported into the United States, China was the source of 18%, 
and Belgium was the source of 8%. Imports of arsenic trioxide 
from China into the United States in 2009 decreased by 8% to 
1,080 t, from 1,180 t in 2008. 

In 2009, the United States imported 438 t of arsenic metal, a 


16% increase compared with the 376 t of arsenic metal imported 


in 2008. China was the leading source of arsenic metal in 2009 
and provided 370 t of arsenic metal, or 8496; however, this was 
an increase of 28% compared with the 288 t of arsenic metal 
that was imported from China in 2008. Arsenic metal was also 
imported from Japan (1596) and other countries. 

Exports of arsenic metal from the United States in 2009 
decreased to 354 t from 1,050 t in 2008. Export destinations 
included Honduras (64%), Colombia (21%), Guatemala 
(5%), and France (4%). In the Harmonized Tariff Schedule, 
exported materials are classified only by number and may 
not be inspected so as to confirm the contents of the shipping 
container. This may have resulted in misclassification of the , 
exported material, and therefore, exports of material classifie 
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as arsenic metal may vary from year to year. This classification 
may also include arsenic-containing “e-waste,” such as 

computers and other electronics destined for reclamation and 
recycling (Grossman, 2005; Schmit, 2008), transshipped arsenic 
metal used for production of small-arms ammunition (Agence 
France-Presse, 2005; Chicago Tribune, The, 2005), and arsenic 


alloyed with lead or another metal. 


World Review 


In 2009, commercial-grade arsenic trioxide was recovered 
from processing of nonferrous ores or concentrates in 13 
countries. Reduction of arsenic trioxide to arsenic metal 
accounted for all world output of commercial-grade (99%-pure) 
arsenic metal. 

ћ 2009, China produced approximately 25,000 t of arsenic 
oxide and remained the world’s leading producer followed by 
Chile (11,000 t), Morocco (8,500 t), and Peru (4,850 t). Arsenic 
was also produced in China as a byproduct of gold mining from 
отеп (Аѕ,5,) and realgar (AsS), the more common ore 
minerals of arsenic (Peters and others, 2002, p. 182). Arsenic 
oxide was also produced in Mexico at the San Luis Potosi 
Copper smelter. 

Arsenic-containing residues and smelter dusts recovered from 
nonferrous metals plants in several countries may not have been 
Processed to recover commercial-grade arsenic trioxide in 2009 
ras have been stockpiled for future treatment. Production 

or most countries were estimated and subject to revision. 


Outlook 


ee е. n d voluntary decision by the wood 
sin vd iu E CCA as a wood preservative 
"sumption and a dece s led to a decline in U.S. О 
China. The nid ec Ine In arsenic trioxide production in 
ы : | alternative wood preservatives and wood 
vill Bum “ as concrete, plastic, or wood composites, 
SERENA : substitute for CCA Wood preservatives. 
iris i a. IS resistant to insects and fungal decay, but 
plications. < | a ed опу for Interior or weather-shielded 
imber, руу H | : industrial applications, such as marine 
"hine to use A ng, and utility poles, are expected to 
ресей to continu кыш р EDD А 
" semiconductn as used by the electronics industry for 
loved бад; ч rs. Effects of the global economic decline 
continue to о owth; however, GaAs was expected to 
Mainly for defense © principal semiconductor technology, 
Аз market was Applications, through 2013. Overall, the 
Melee me RE 
› aS arsenic trioxide and 


от no i 
i nferrous metal processing, are expected to 
et projected needs. 
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TABLE 1 


ARSENIC SUPPLY-DEMAND RELATIONSHIPS' 


(Metric tons of arsenic content) 


И 2005 
U.S. supply. imports: pe 
Metal —— m 812 
Compounds PEE 8.330 
Total EMEN 9,150 
Distribution of U.S. supply: 
© Exports? m 3,270 
| Apparent demand | 5,870 


!Data are rounded to no more than three significant digits; may not add to totals shown. 


"Metal only. 


74 


2006 


1,070 


9,430 - 


10,500 


3.060 
7,450 


2007 


759 
7.010 
7,770 


2,490 
5.280 


2008 


376 
4,810 
5,180 


1,050 
4,130 


2009 


438 


_ 4,660 


5,100 


354 


4,740 
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Class and country 


Arsenic trioxide: 


———-— 


Arsenic sulfide: 


—— а ный) —————- 


_ Germany 


—— m — 0 


'Revised. -- Zero. 


TABLE 2 
U.S. IMPORTS FOR CONSUMPTION OF ARSENIC PRODUCTS! 


2008 2009 | 

— Quantity - Value i Quantity Value 
(metric tons) (thousands) |. (metric tons) (thousands) 
654 $413 514 $297 
30 15 == Ы. 
1,180 599 1.080 440 
5 17 we и 
4,460 1,860 4,530 1,970 
_ (2) |. 16 10 36 
| 6,320 2,920 6,130 240 
89 639 = = 
(2) 2 28 Ја 
19 22 = = 
4 11 3 11 
3 7 ве E 


_ 1,890 


1 a ‘ Ее 
Data аге rounded to no more than three significant digits; may not add to totals shown. 


2 
Less than % unit. 


Source: U.S. Census Bureau. 
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ТАВГЕ 3 


ARSENIC TRIOXIDE: ESTIMATED WORLD SMELTER PRODUCTION, BY COUNTRY!23 


(Metric tons) 


Country 2005 2006 
Belgium — — Н 1,000 1,000 
Bolivia - 120 90 5 
Сапада и 250 250 
Chile о Р, 11,700 11,700 
China — БИИ 30.000 30.000 
fran 100 100 
Japn mE 40 40 
Kazakhstan 1,500 1.500 
Mexico | = 1,664 ` 1,595 5 
Morocco 8.939 8,900 ` 
Per 3,150 4.399 * 
Portugal ПИШЕ 15 15 
Russia 1.500 1,500 
Toa —— твою —  e6L100 _ 


PPreliminary. 'Revised. -- Zero. 


2007 2008 2009 
1.000 — 1000 1,000 
= 74"° 100 
250 250 250 
11,400 10,000 11.000 
25.000 25.000 25.000 
100 100 100 
40 40 40 
1,500 1,500 1,500 
1.600 513 500 
8.950 ° 8.800 8.500 
4,321 "3 4,822 "5 4,850 Р 
15 15 15 
1,500 1,500 1.500 
(55700 . 53.600 ' 54400 — 


' Including calculated arsenic trioxide equivalent of output of elemental arsenic compounds other than arsenic trioxide where 
inclusion of such materials would not duplicate reported arsenic trioxide production. 


? World totals and estimated data have been rounded to no more than three significant digits; may not add to totals shown. 


Table includes data available through March 24, 2010. 


* Austria, Hungary, the Republic of Korea, Serbia and Montenegro (listed as an individual entity but dissolved their union in 
June 2006), South Africa, Ukraine, the United Kingdom, and Zimbabwe have produced arsenic and (or) arsenic compounds in 


previous years, but information is inadequate to make estimates of output levels, 


‘Reported figure. 


if any. 


*Estimated exports of arsenic trioxide reported by Bolivia's Ministry of Mines and Metallurgy (2009). 
"Output of Empresa Minera del Centro del Perú (Centromin Perú) as reported by the Ministerio de Energia y Minas. 
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ASBESTOS 
By Robert L. Virta 


Domestic survey tables were prepared by Richard H. Kraft, statistical assistant, and the world production table was 


prepared by Lisa D. Miller, international data coordinator. 


Asbestos has not been mined in the United States since 
2002, and imports, mostly from Canada, satisfied the needs 
of domestic consumers. U.S. apparent consumption declined 
to 869 metric tons (t) in 2009 from 1,460 t in 2008 because 
of decreased sales to the roofing products industry. World 
Production was 2.07 million metric tons (Mt) in 2009, a 
decrease from 2.15 Mt in 2008. 


Legislation and Government Programs 


Health research and asbestos cleanup continued in Libby, MT, 
where vermiculite contaminated with asbestos was mined and 
processed, and at several vermiculite processing plants across 
le country. The Agency for Toxic Substances and Disease 
Registry announced plans to invest $8 million in projects to 
ad the health of people exposed to Libby asbestos in 
ni ces those not exposed. The study was expected to 
Pu | i other than lung disease can occur following 
жа asbestos, improve public health records 
die oe and health outcome, and compare 
n Bd Im chest x-rays for efficiency in assessing 
M ku ae The U.S. Environmental Protection Agency 
To о activities in Libby (Agency for Toxic 
Protection | nd Disease Registry, 2009; U.S. Environmental 

ПЕН gency, 2010). 

NIOSH) ie Institute of Occupational Safety and Health 

is plan ise Its roadmap for asbestos research in 2008. 
and the Кын lnc by the National Academy of Sciences 
me ofthe ree lon provided recommendations for changes. 
mineralogy oft о included more focus on the 
Potentially pari сви particles under study, removal of 
evelopment ofa Шо ш E йш eee 

nher elaboration on | Mine for health research, and 
elongate mineral arti аеру for assessing the health effects 
009) particles (National Academy of Sciences, 


~ 
О 


U.S. con 

MN а of asbestos was 869 t in 2009, a 41% 
counted fo - 0 t in 2008 (table 1). Roofing products 
compounds, Шу. U.S. consumption; coating and 

| and other ETE for the chloralkali industry, 
coating and суы, Most of the asbestos reported under 
: "S. Conse die probably was used in roofing 

luminous гоо is У, roofing applications, which comprised 
Of the total Us. 25 and roof sealants, accounted for 72% 


(пуу, d жш end-use market (table 2). 
E in 2009, 66% а of asbestos used in the United 
Sades 5 4 > >, Which was grade 7; the rest consisted of 


ап 3, ind 


escending order of percentage. 


Prices 


The average free alongside ship (f.a.s.) unit value of asbestos 
fiber exports and reexports was $1,169 per metric ton in 2009, 
an increase from $938 per ton in 2008 (table 4). The average 
U.S. customs unit value for all grades of imported asbestos 
increased to $787 per ton in 2009 from $746 per ton in 2008 
(table 5). The average value of imported crude chrysotile, all 
from Canada, was $200 per ton in 2009, a decrease from $700 
per ton in 2008. The average unit value for imports of milled, 
grade 4 chrysotile was $1,843 per ton in 2009, a decrease 
from $2,062 per ton in 2008. The unit value of all other grades 
of asbestos combined was $630 per ton in 2009, an increase 
from $455 per ton in 2008 (table 5). Unit values of imported 
chrysotile have fluctuated in recent years because of the small 
quantities of asbestos being used by industry. | 


Foreign Trade 


The following section summarizes significant trade statistics 
on asbestos and products manufactured using asbestos. Detailed 
trade statistics, by country and individual U.S. port districts, are 
available from the International Trade Commission's interactive 
Tariff and Trade Dataweb Web site (U.S. International Trade 
Commission, undated). 

In 2009, U.S. exports of asbestos fiber were 59 t with an f.a.s 
value of $69,000, a decrease in tonnage from 368 t valued at | 
$345,000 in 2008. Asbestos has not been produced in the United 
States since 2002; thus, reported exports probably consisted of 
reexports of imported fiber or improperly classified products 
(table 4). The United States exported and reexported $24.5 
million of asbestos products in 2009, a decrease from $33.2 
million in 2008. Canada was the leading importer, followed 
by Mexico, the United Kingdom, China, and the Republic of 
Korea. These five countries accounted for 67% of the value 
of asbestos products exported and reexported from the United 
States in 2009 (table 3). The United Kingdom banned the use 
of asbestos in 1999, so their imports from the United States 
probably were reexported from the United Kingdom, or they 
were nonasbestos products misclassified as asbestos products. 
The same applies to several other countries listed in table 3 that 
have banned the use of asbestos or asbestos products. 

Friction products, including brake linings, clutch linings, 
and disk pads, accounted for 5596 of the value of manufactured 
products exported in 2009 (table 4). Because no asbestos brake 
components under Harmonized Tariff Schedule of the United 
States (HTS) code 6813.20 or asbestos-cement products under 
HTS code 6811.40 are manufactured in the United States, the 
values for these two HTS code categories probably represent 
exports from stocks, reexports of asbestos products, or products 
incorrectly classified under the HTS codes. 
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In 2009, the United States imported 869 t of asbestos valued 
at $684,000. Canada supplied 91% of the tonnage. Asbestos 
also was imported from Brazil and Zimbabwe (table 5). Only 
chrysotile was imported into the United States in 2009. Based 
on the import source, asbestos listed under "other, unspecified 
asbestos type" in table 5 probably represented chrysotile. 

The United States also imported $13.3 million of products 
with a basis of asbestos and products with a basis of 
asbestos and magnesium carbonate (U.S. International Trade 
Commission, undated). Some nonasbestos products probably 
are included under the asbestos HTS codes based on reported 
asbestos imports from countries that have banned asbestos use 
(table 6). 


World Review 


World production of asbestos was estimated to be 2.07 Mt in 
2009. a decrease from 2.15 Mt in 2008. Russia was the leading 
producer of asbestos, followed by € hina, Brazil, Kazakhstan, 
and Canada. These five countries accounted for 99% of the 
world production (table 7). 

Korea, Republic of.—The Republic of Korea enacted the final 
stage of a ban on the use of asbestos in manufactured products, 
effective September 2009. Under the ban, asbestos may not 
be used to manufacture any children's products or products in 
which asbestos particles may come loose and contact skin. For 
all other manufactured products, the asbestos content must be 
less than 0.1%. Under the ban, talc used in the manufacture of 
paint and wallpaper must be certified to contain less than 176 
asbestos (The Chosun lbo, 2009). 

Zimbabwe.— Workers at the Shabanie Mashaba Mine, a 
chrysotile mine that is administered by the government, went 
on strike on August 31, 2009, because of salary issues. The 
company reportedly also had its electricity disconnected for 
failure to pay its electric bills. The loss of electrical power 
resulted in the flooding of the mine (Mpofu, 2010; Whiz, 2010). 


Outlook 


U.S. consumption continued to decline as markets for 
asbestos weakened. This trend is likely to continue in the United 
States as the use of products and technologies that do not require 
asbestos are further implemented. World production, however, 
remained nearly 2.0 Mt because of continued demand for 
asbestos products in many regions of the world. As additional 
national bans are enacted, world consumption may be further 
concentrated in fewer regions of the world and world production 
may begin to decline slightly. 
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TABLE ! 
SALIENT ASBESTOS STATISTICS! 


‘Revised. do. Ditto. 
! Data are rounded to no more than three significant digits. 


"Free alongside ship value; includes exports of crudes, fibers, stucco, sand, and refuse. 


"Product export data prior to 2007 also included nonasbestos products. 


*U. S. customs declared value. 


"Consumption assumed to equal imports. 


TABLE 2 


U.S. ASBESTOS CONSUMPTION BY END USE, GRADE, AND ТУРЕ"? 


(Metric tons) 


2005 2006 2007 2008 2009 
United States: _ НЮ ЕЕ 
_ Exports and reexports:” 
__ Unmanufactured, value __ thousands $398 5866. $001. $35 $69 
Asbestos products, value? do. $374,000 5443, 000 829200 833,200 $24,500 
_ Imports f for tor consumption, ‚ unmanufactured: Зи | E 
_ Quantity — “Metric tons 2.530 2,230 1,730 1.460 869 
__Мађе“ thousands _ 51420 $100 —— 5819 $1090 $684 
. Consumption, , apparent" mM metric tons 2,530 2,230 1,730 1,460 869 
World, production | _____ de. 2210000! 2,150,000 ' 7 2,240,000" 2,150,000 * 2,070,000 


Chrysotile — 
Е Unspecified 

—________ End use Grade3 _ Grade4 Grade5 Отайе7 grade Total 
2008 7 7 4 ^ 3 226 932 248 1,460 
2009 — 

_ Coatings a and d compounds? mE -- -- 124 139 a 263 

. Chlorine i industry EN 2 65 28 -- 65 160 

_ Roofir fing 8 products — m РА us 365 -- 365 

. Other = с с: = 72 9 81 
Тоа 5 65 152 576 74 869 
-Zero E CC санаа 


"Оаа аге rounded to no more than three significant digits; may not add to totals shown. 


"Estimated distribution based upon data provided by the Chrysotile Institute, Montreal, Quebec, Canada. 
"Most of the asbestos reported under "Coating and compounds" probably was used in roofing products. 
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TABLE 3 
VALUE OF U.S. EXPORTS AND REEXPORTS OF ASBESTOS FIBERS AND ASBESTOS-BASED PRODUCTS! ?? 


(Thousand dollars) 
| 2008 ТТ 2009 
Unmanufactured Manufactured mE Unmanufactured _ Manufactured С 

__ Country ии ег. products _ Total ег“ products Total 
Australia TEN -— 380 380 - 194 194 
Brazil u Е -- 837 837 > 165 165 
Сапада CNN - 6,630 6.630 -- 5.560 5.560 
China ______ 52 3.570 3.620 -- 1,610 1.610 
Frane — —  — -- 53 53 -- 218 218 
Germany _____ - 334 334 -- 269 269 
Haly — m -- 170 170 — 72 72 
Јарап -- 529 529 = 477 477 
Korea, Republic of _ -- 2.700 2.700 -- 1,520 1,520 
Mexico 51 7290 7,340 - 4,430 4,430 
Netherlands NEN -- 34 34 - 9 9 
United Kingdom — -- 375 375 == 3.240 3.240 
Venezuela T - 191 191 == 294 294 
Other 242 10,100 — 10,300 | 69 6,450 6,520 

Total о |. M5 — 33.200 33500 _ |. 69 24.500 24,600 
as Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Free alongside ship value. 


"Рага may include some nonasbestos products based on destination countries that have banned the use of asbestos. 


‘Includes exports of crudes, fibers, stucco, sand, and refuse. May also include nonasbestos materials. 


Source: U.S. Census Bureau. 


TABLE 4 
U.S. EXPORTS AND REEXPORTS OF ASBESTOS AND ASBESTOS-BASED PRODUCTS! 


2008 - 2009 К 
Quantity Value? Quantity Value’ 

_ E | — (metric tons) (thousands) (metric tons) (thousands) — 
Unmanufactured, asbestos! __ nM 368 $345 59 $69 
Manufactured: __ 

Cement products' NA 457 NA 421 

Friction products” NA 16,000 NA 13,500 

Gaskets, packing and seals NA 1,730 NA 1,270 
_ Рарег and millboard — — NA 1,560 NA 317 
__ Other articles” NA 13,400 МА 9,040 
СИИ 7733200 7 NA 2450 
NA Not available. 


' Data are rounded to no more than three significant digits; may not add to totals shown. 
?Free alongside ship value. 
"Includes crudes, fibers, stucco, sand, and refuse. May also include nonasbestos materials. 


*May include reexports and also cellulose fiber panel, sheet, tile, and tube cement products because asbestos-cement 
products are not manufactured in the United States. 


*May include some nonasbestos brake and clutch shipments. 


6 | r 
May also include some nonasbestos materials. 


Source: U.S. Census Bureau. 
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ТАВГЕ 5 
U.S. IMPORTS FOR CONSUMPTION OF ASBESTOS FIBERS, BY TYPE AND ORIGIN' 


Canada Brazil Other’ Total — 
Quantity Value! Quantity Value! Quantity Value! Quantity Value? 

Type (metric tons) (thousands) (metric tons) (thousands) _ (metric tons) (thousands) (metric tons) (thousands) 
2008: 
_ Chrysotile: 
Cue 30 $21 - 5 2 5 30 $21 
__ Milled, grade 4 40 43 = Р 220 $492 260 536 
ET MN 821 252 » Рн 28 69 849 321 
_Ойет, unspecified asbestos type 324 213 - - - = 324 213 
Toal 1220 59 | | — — 2488 561 1460 1,090 
2009. е эээ ee 
_Смузоше 
__Стаде 40 8 Я ™ > 5 40 8 
_Milled, graded 106 178 7 $19 14 38 127 234 
_ Мат — 332 128 53 147 T Е 385 275 
Other, unspecified asbestos type 317 167 Е -- - - 317 167 
_ Total SN 795 480 60 166 14 38 869 684 


а ______ 795 48 ____ бо — м O 38  — 
~ Zero. 

1 

аге rounded to по more than three significant digits; may not add to totals shown. 

Includes South Africa and Zimbabwe in 2008 and Zimbabwe in 2009. 


} 
U.S. customs declared value. 


Source: U.S. Census Bureau. 
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TABLE 6 


U.S. IMPORTS OF PRODUCTS WITH BASIS OF ASBESTOS IN 2009 


—XX— па - 


апоу О ЭЭЭ} Percentage of | 

HTS'code — __ Category _ ______ (metrictons) _ Мае __ | Major source? category total! _ 
2524000000 Asbestos — — — —  —  — 3% 5684.000 Canada NM Of Weight. _ 
681 1.40.00.00 Asbestos-cement products ooo 10,600 i 3,370,000 - Medco, Canada оре qe 
6812.80.90.00 Other, fabricated crocidolite fibers; clothing“ (6) 2,840 Germany’ = === 
6812.91.10.00 Footwear, fabricated asbestos fibers; clothing’ _______1 14000 Pakistan ___________ Ро — 
6812.91.90.00 — Other, fabricated asbestos fibers; clothing’ (6) 13500 Taiwan Chim  — ^ р 
681292.0000 Felt, millboard, and paper? NA 212,000 China, South Korea и... 100% of value. 
6812.93.00.00 Compressed asbestos fiber jointing? _________ МА _ 476000 Mexico, India KAMEN uh 
6812.99.00.01  Other,miscellaneous i isi 3 208.000 Mexico iios of ciet 
6812.99.00.02 — Yam and thread” НИМ | 43,000 Chaa ________________ Ре O O O 
6812.99.00.03 Cord and string" б) 6,230 japan жиеш не ышыне 5, 
6812990004 — Woven ог knitted fabric" 5 300 China, Mexico [е O 
6812.99.00.20 Gaskets, packing, and seals? 246 1,710,000 China | 94% of weight. 
6812.99.00.25 Building materials | Е i n © NA AN 22400 France’? 1004 of weight. _ 
6812.99.00.55 Other, fabricated asbestos Пей М 248000 _ South Africa 5007 T чењогхаће. _ 
6813.20.00.10 Brake lining and pads, civil aircraft" NA 1.740.000 France’ РТА 
6813.20.00.15 _ Brake lining and pads, other NA 4110000 China Japan’? = STM OF value. __ 
6813.20.00.20 Articles for use in civil aircraft —— _ МА __ 15.600 United Kingdom’ ______________100% огмаће. __ 
6813.20.00.25 Other, friction materials __ МА 401000 реги, Bolivia, Japan’ |. 799% of value. — 
Do. Ditto, МА Not available. 
Harmonized Tariff Schedule of the United States. 
20.5. Customs declared value. 
3Countries are listed in decreasing order. 
‘Percentage contribution of total imports by major import sources, by weight or value. 
5Products likely to have been inaccurately classified and products probably do not contain crocidolite. 
SLess than '^ unit. 
"Source likely a supplier of nonasbestos products only. 
Mixtures with basis of asbestos or with a basis of asbestos and magnesium carbonate. 
Source: U.S. Census Bureau. 
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ТАВГЕ 7 
ASBESTOS: WORLD PRODUCTION, ВУ COUNTRY"? 


(Metric tons) 


Country 2005 2006 2007 2008 2009* 
Argentina = во aa ов ^ зов ^ 290 — 
Brazil, fiber 236,047 227,304 254204 287,673" 288,000" 
Bupara! — ti(‘~S~S _' Nu ai » - 
Canada® —— MEM 200,000 200,000 180,000 * 160,000" 150.000 
China! | 400,000 360,000 390,000 380,000" 380.000 
Colombia, crude оге“ и | it m gay sane Ss 
Ida — — 00 19,000 20,000 21,000 20,000 19,000 
Кап" 1,300 1,300 gi = - 
Kazakhstan о 305,500" 314,700 292,600 230,100 230000 
Rusi® и 925,000 925,000 — 1,025,000 * 1,017,000 * 1,000.000 
Serbia 4,080 * 4,500 a S Е 
Zimbabwe* m 122,041 ê 100,000 80.000 50,000 -- 
Total © 2210000 2,150,000" 7 2,240,000? 2,150,000' 2,070,000 


"Estimated. Preliminary. ‘Revised. -- Zero. 
"World totals, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
"Marketable fiber production. Table includes data available through March 30, 2010. 

"ln addition to the countries listed, Afghanistan, North Korea, Romania, and Slovakia also produce asbestos, but output is not 


officially reported, and available general information is inadequate for the formulation of reliable estimates of output levels. 
4 
Reported figure. 


"Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
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BARITE 
By M. Michael Miller 


Domestic survey data and tables were prepared by Raymond I. Eldridge III, statistical assistant, and the world production 
table was prepared by Lisa D. Miller, international data coordinator. 


In 2009, primary barite production (sold or used by producers) 
totaled 383,000 metric tons (t) valued at $19.9 million, and 
apparent consumption was 1.77 million metric tons (Mt). 

Imports were 1.43 Mt and exports were 49,000 t. 

Barite is the mineralogical name for barium sulfate. In 
commerce, the mineral is sometimes referred to as barytes. In 
this report, the term primary barite refers to the first marketable 
product, which includes crude barite that usually has undergone 
simple beneficiation methods, such as jigging, tabling, washing, 
or more complex methods, such as flotation, heavy-media 
separation, and magnetic separation. Most crude barite requires 
“ome upgrading to minimum purity or density levels. 


Production 


ни Production and sales data for barite were derived 
vd jo c ponen to the U.S. Geological Survey (USGS) 
fl or е ы апа 25 grinding plants. The USGS received 
On ped from 6 mines and 21 grinding mills, 

e nonres : , ^o of the quantity of ground barite sold. Most of 
using um - ки жеге grinding mills. Estimates were made 
кы м ata and other industry data. Seven mines were 

the p Survey—five were producing and two were idle. 
one was in с producing mines, four were in Nevada, and 
35 grinding Rak the idle mines were in Nevada. There were 

: D Operating at the end of the reporting year. 
nearby grindin = and three of the Nevada mines had associated 
sore to is : | ants, while the fourth Nevada mine shipped 
бте was Eu =. Plant in Wyoming. Most Nevada barite 
tte dio was shipped o7 COTIpany-owned grinding mills, but 
Some ore Was а to grinding mills in Canada and Wyoming. 
grinding. This ы to plants on the U.S. Gulf Coast for 

cause the cost of сеп an uncommon practice in recent years 
with imported p made Nevada barite uncompetitive 

ina have incre й Although Import prices for barite from 
shipments of bes substantially in the past few years, 
the Westem Unit | to the Gulf Coast remain rare. Demand in 
Fecent years RAN States and Western Canada was so strong in 
eit product; evada barite producers were able to sell all 
on to Western customers. 


oduction was 383,000 t in 2009, a decrease 


% со 
трагей with that of 2008. The value of domestic 


Productio А 
mine Шы million, a decrease of 36%. The bulk of 
Orgia The i from Nevada, with a small amount from 
caused by the sharp Кн In Nevada's mine production was 
a prices dropped Ownturn in gas exploration when natural 
"snum, Ped as a result of the recession and economic 
п 2009 
Ledge M а Way four active barite mines in Nevada— Big 
and Коҳ; Mine d aL LP, formerly Spirit Minerals LP) 


Bs liburton Energy Services-Baroid) in Elko 
ARTE 2099 
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County, and Argenta Mine (Baker H ughes Drilling Fluids) and 
Greystone Mine (M-I L.L.C. operating as M-I SWACO) in 
Lander County. In addition to these Nevada operations, there 
was one small barite producer in Georgia—New Riverside 
Ochre Co., Inc. 

Canada’s Bravo Ventures Group Inc. (Vancouver, British 
Columbia) announced that it had signed an option agreement 
with Baker Hughes (Houston, TX) whereby Baker Hughes 
could acquire 100% of any barite ore at Bravo’s Shoshone 
Pediment gold project in the Battle Mountain-Eureka gold 
trend in central Nevada. Bravo’s plans involved targeting two 
potential gold occurrences, both located below the barite beds. 
The Bravo property is adjacent to properties Baker Hughes 
plans to mine for barite, so this agreement potentially would 
provide additional barite ore to supplement production from its 
own mining operations (Bravo Ventures Group, Inc., 2009). 

Kent Exploration Inc. (Vancouver, British Columbia, Canada) 
announced that it received mine plan approval from the U.S. 
Bureau of Land Management for the company’s Flagstaff, WA, 
barite property. The approved mine plan allows the mining of a 
maximum of about 91,000 metric tons per year (t/yr) (100,000 
short tons per year) of barite from the historic open pit mine 
on the property. CE Minerals produced about 77,000 t (85,000 
short tons) of barite from the site in the early 1980s and reported 
a remaining resource of approximately 1.1 Mt (1.2 million 
short tons) grading 4.2 specific gravity. During the first year of 
operation, Kent Exploration planned to test the economics of the 
project by crushing, separating, and upgrading to 4.1 specific 
gravity the estimated 27,000 t (30,000 short tons) of existing 
stockpiled barite ore. The company had already signed a supply 
agreement with a customer for 18,000 t/yr (20,000 short tons per 
year) (Kent Exploration Inc., 2009). 

In 2009, the leading companies that mined and ground barite 
in the United States were also major oil service companies, 
which included Baker Hughes Drilling Fluids (a division 
of Baker Hughes Inc.), Baroid Fluid Services (the drilling 
fluids and industrial barite subsidiary of Halliburton Energy 
Services, Inc.), and M-I SWACO (a joint venture between 
Smith International Inc. and Schlumberger Ltd.). Baker Hughes, 
Halliburton, and M-I SWACO operated in many countries, 
mining barite and providing drilling sales and services. 

These three companies operated barite mines with associated 
beneficiation mills and grinding plants in Nevada and also 
operated grinding plants in Louisiana and Texas. 

The fourth active barite producer in Nevada was Spirit 
Minerals LP (Wells, NV), which was acquired by National 
Oilwell Varco Inc. (Houston, TX) in May 2009 and renamed 
NOV Minerals LP (National Oilwell Varco Inc., 2010a, p. 9). 
NOV Minerals operated a grinding plant in Evanston, WY, 
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which ground crude barite from its Dry Creek jig mill and crude 
barite stockpiled from mining operations in the 1980s. 

In 2009, there were 14 grinding operations on the coast of the 
Gulf of Mexico (6 in Louisiana and 8 in Texas) that produced 
barite to American Petroleum Institute (API) specifications. 
These stand-alone grinding plants primarily processed crude 
barite imported from China and India that was ground to АР! 
specifications for the oil and gas drilling market. Baker Hughes 
had single plants in Morgan City, LA, and Corpus Christi, 

TX. М-1 SWACO (М- LLC) operated single mills in Amelia, 
LA, and Galveston, TX. Baroid (Halliburton) had two plants 

in Louisiana at Lake Charles and New Orleans, and a single 
plant in Corpus Christi, TX. In late 2009, Halliburton started 
construction of a new grinding mill in Larose, LA. Larose is in 
Lafourche Parish, and the new plant location was designed to 
allow for easy transport of barite to Halliburton's wharf facilities 
at Port Fourchon that support offshore oil drilling operations in 
the Gulf of Mexico (Schmidt, 2009). 

In addition to the barite mining companies, there were 
а number of other companies that operated grinding mills 
primarily designed to process imported crude barite. These 
included Excalibar Minerals Inc. (a division of Newpark 
Resources, Inc. of Houston), a major barite importer and grinder 
with one mill in New Iberia, LA, and two mills in Texas at 
Corpus Christi and Houston. These mills primarily supplied 
the oil and gas drilling market. The company also operated a 
grinding plant in Tennessee mostly serving nondrilling markets. 
There were other, smaller companies near the Gulf of Mexico 
that received imported barite by ship through ports in Louisiana 
and Texas. These included Milwhite, Inc. and U.S. Clay LP 
(each with a single plant in Brownsville, TX) and Ambar | 
Drilling Fluids LP in Houma, LA. At yearend, National Oilwell 
Varco was negotiating to acquire Ambar, the deal was expected 
to be finalized in early 2010 (National Oilwell Varco Inc., 
2010b). | | 

Grinding plants that produced commercial filler-grade barite 
or chemical-grade barite were located primarily in the Southeast, 
Midwest, and Texas. Only four companies reported sales of 
barite for nondrilling uses, and by far the leading producer was 
CIMBAR Performance Minerals, Inc. (Cartersville, GA), which 
operated two grinding mills in Georgia, one in Missouri, and 
one in Texas. In October, CIMBAR expanded into the Midwest 
and added to its product line by acquiring Barretts Minerals 
Inc.’s multi-mineral processing plant in Mt. Vernon, IN. The 
plant will produce barite in addition to calcium carbonate and 
talc (CIMBAR Performance Minerals, Inc., 2009а). In addition, 
CIMBAR expanded annual milling capacity at its Houston, 
TX, plant by about 362,000 t (400,000 short tons) to expand 
the company's presence 11 the drilling market (CIMBAR 
Performance Minerals, Inc., 2009b). 


Consumption 


sumption of barite decreased by 45% 
s ~. E viam ei s in 2008 (table 1). Ground barite 
dt sed by 27% to 2.08 Mt in 2009 from 2.84 Mt in 
ae 2200 sales by grinding plants in Louisiana decreased 
ele А 921 000 t. Grinding plant sales in Texas decreased 
= ride р 569,000 t, while sales by plants in all other States 
y 0 , 
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decreased by 20% to 591.000 t (table 2). About 1.96 Mt, or 
9495. of barite sales from domestic crushers and grinders was 
for petroleum well-drilling markets. and the remaining 6% was 
for industrial end uses (table 3). 

The leading application for barite is as a weighting agent 
in natural gas and oil field drilling muds to suppress high 
formation pressures and prevent blowouts. As a well is drilled, 
the bit passes through various formations, each with different 
characteristics. The deeper the hole, the more barite is needed as 
a percentage of the total mud mix. An additional benefit of barite 
is that it does not interfere with magnetic measurements taken in 
the borehole, either during logging-while-drilling or in separate 
drill hole logging. 

Barite used for drilling petroleum wells can be black, blue, 
brown, buff, or gray depending on the ore body. Most barite 
needs to be ground to a small uniform size before it is used 
as a weighting agent in petroleum well-drilling mud based on 
specifications set by the API or the former Oil Companies’ 
Materials Association. 

The barite is finely ground so that at least 97% of the material, 
by weight, can pass through a 200-mesh (Tyler) [75-micrometer 
(um)] screen, and no more than 30%. by weight, can be 
less than 6 ит, effective diameter, which is measured using 
sedimentation techniques. The ground barite also must be dense 
enough so that its specific gravity is 4.2 or greater, soft enough 
to not damage the bearings of a tricone drill bit, chemically 
inert, and containing no more than 250 milligrams per kilogram 
of soluble alkaline salts (American Petroleum Institute, 1993, 

p. 6-11). A small percentage of iron oxide is allowable. 
Although the current API standard for barite calls for a specific 
gravity of 4.2, in 2008 the API began examining à proposal to 
lower the barite specific gravity specification to 4.1. 

A final vote on the proposal was expected in 2009, and it was 
anticipated that a revised API Specification 13A, Specification 
for Drilling Fluids Materials, would be issued in 2010 (Moores 
and О'Опзсоћ, 2009). The API standard does not address 
heavy-metal impurities, but barite derived from base-metal 
deposits may contain heavy metals such as cadmium and 
mercury and discharges of these may be regulated under — 
environmental law. For example, U.S. environmental regulations 
pertaining to offshore drilling allow drilling waste discharges | 
containing barite only if the barite contains less than 3 parts рег | 
million cadmium and 1 part per million mercury (Drilling Waste 
Management Information System, undated). 

With the contraction of the U.S. economy in 2009, energy 
demand was significantly reduced and this resulted in lower 
oil and gas prices compared with their peaks in the summer of 
2008. Reduced energy demand and lower energy prices were 
reflected in 2009 by the large decrease in domestic oil and 
gas drilling. Natural gas prices (wellhead), which had peaked 
in June 2008 at $10.82 per thousand cubic feet. continued to 
slide in 2009, dropping to a low of $2.92 per thousand cubic 
feet in September before recovering somewhat to $4.44 per 
thousand cubic feet in December. Oil prices (U.S. spot price) 
nearly doubled from their low point of less than $32 per barrel 
in January 2009 to nearly $70 per barrel in December 2009, 
but this was still 40% below its peak of $1 34 per barrel їп 
June 2008 (U.S. Department of Energy, Energy Information 
Administration, 2010a, b). 
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The sharp decrease in oil and gas prices discouraged 
exploration. The weekly U.S. drill rig count in 2009 hit a low 
of 876 in late summer before recovering to 1,189 at yearend. 
This was still significantly lower than the 2008 yearend count 
of 1,721. The average monthly drill rig count for 2009 was 
1.086 or nearly 800 Operating rigs less than that of 2008. Much 
ofthe rig count decrease was in gas exploration, which was 
reflected by the percentage of drill rigs exploring for natural 
gas decreasing to 65% from about 80% in 2008 (Baker Hughes 
Inc. 2010). These factors caused the sharp decrease in barite 
consumption in 2009 compared with that of 2008. 
| In 2009, sales of domestic and imported barite sold for 
Industrial uses decreased by 10% to 118,000 t (table 3). 
Industrial end uses such as barium chemicals (the largest 
by volume is barium carbonate), filler in paint and plastics, 
and powder coatings all require the barite to be ground to 
small uniform size. The size depends on the use, but for 
pant- and plastic-grade material, it averages about 2 to 3 шт. 
Barite-containing materials that are used for sound reduction 
" engine compartments аге gaining market share among 
automotive manufacturers. Barite also is used in the base coat of 
automobile finishes for smoothness and corrosion resistance and 
a to be used in friction products for automobiles and 
End es : used as an aggregate in "heavy" cement or 
s E сле cement 15 crushed and screened to sizes 
Since) -75 millimeters (0.187 inches) to 3.75 centimeters 
ome Or the coarse grade. New Riverside Ochre 

ilte, GA) is the leading supplier of barite aggregate. 


Foreign Trade 


eis їп 2009 were 49,300 t. a 20% decrease 

м) n those of 2008. Most exports went to Canada 
hid а of crude barite, which was ground in Canada 
— s for oil and gas drilling in the western 

Uk of the и British Columbia, and Saskatchewan. The 
(0) (table 4) ng exports went to Brazil (10%) and Mexico 
туте ofthe Correct harmonized tariff schedule 
result in prior _ 'mporters is sometimes problematic. As a 
to Classify dis мр. adjustments were made in ап attempt 
other sul kis ort ot crude natural barite, ground barite, and 
involved жишш Б by (Уре апа use. These adjustments 
In drilling muds d unit value, imports intended for use 
(ther sulfates ы € and ground barite), and all other uses 

| or Запит). Beginning in 2008 this practice was 


ISCOntin 
are as ге and the data shown in table 5 for 2008 and 2009 
Hn. by the U.S, Census Bureau. 
wit 'MPorts of barite decreased by 45% compared 


h thos 

the "e ie Imports totaled only 1.42 Mt, which was 

the pri ary 5 Mi. Ort total In a decade. China continued to 

Found materia rce accounting for 93% of the total crude and 

e HTS , Ports for the several forms of barite reported 
omenclature “Other sulfates of barium” were 


| 0 ‚ ОГ а де 
200% (table 5) «Tease of about 24% compared with those of 


here jg а tariff on US. im 


Рег metric ton, but there ig А Ports of crude barite equal to $1.25 
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Аз a result, some of the major importers of crude barite have 
applied for and received foreign trade zone (FTZ) status for 
their grinding mills in the United States. In 2007, M-I SWACO 
received FTZ approvals for the company's grinding plants 

in Amelia, LA, and Galveston, TX. In 2008, Baker Hughes 
received FTZ approvals for its grinding plants in Morgan 

City, LA, and Corpus Christi, TX. In addition. in December, 
Halliburton received FTZ approvals for its grinding plants 

in Westlake, LA, and Corpus Christi, TX. In 2009, Excalibar 
Minerals submitted an application for FTZ status for its Corpus 
Christi, TX, grinding mill, but had not received approval by 
yearend. FTZ status means that the ground barite produced by 
these mills will be reported as imports for consumption and not 
crude barite received from foreign suppliers (U.S. Department 
of Commerce, Import Administration, 2010). 


Transportation 


In recent years, more than 80% of U.S. barite consumption 
has been supplied by imports (primarily from China). Most 
barite imports are shipped in handymax-size bulk carriers 
(typically 35,000- to 60,000-t deadweight tonnage). After being 
ground to API specifications, barite is transferred directly to 
containers on barges docked in canals, lakes, and rivers near the 
grinding mills for bulk delivery to offshore drilling platforms. 
These near-shore barite staging locations also are convenient 
to the clusters of onshore areas with significant petroleum 
production in the Petroleum Administration for Defense (PAD) 
District 3. The PAD districts were World War II divisions of 
the oil-producing areas of the United States; these designations 
continue to be used. 


Prices 


The average sales value for primary barite from mines 
and their associated beneficiation plants in the United States 
increased to $51.90 per metric ton, an increase of 9% compared 
with that of 2008 (table 1). The average sales values for 
drilling-grade barite ground in Louisiana and Texas increased 
significantly, although these large increases may not reflect 
the true change in values. After analyzing the 2008 data, it is 
thought that some of the 2008 reported value data and estimates 
were too low. Compared with those of 2008, the average sales 
value for drilling-grade barite ground in Louisiana increased 
to about $145 per ton, while the sales value for drilling-grade 
barite ground in Texas increased to about $162 per ton. The 
average value for all grades ground in Texas increased to $170 
per ton, while the sales value of barite ground in other States 
increased to $130 per ton (table 2). Barite for barium chemicals, 
filler and extender, and glass increased by 12% to $346 per ton 
for 2009 compared with that of 2008 (table 3). | 

December U.S. published import prices for barite from China, 
API grade, lump, including cost, insurance, and freight, U.S. 
Gulf Coast, were in a range of $94 to $108 per ton or essentially 
unchanged from those of 2008. The price for Indian barite, | 
however, decreased significantly; December 2009 import prices 
were listed in the range of $97 to $99 per ton compared with 
a range of $106 to $130 per ton in December 2008. The price 
of chemical-grade barite from China decreased from $140 per 
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ton in December 2008 to a range of $92 to $114 per ton in 
December 2009 (Industrial Minerals, 2009). 


Baker Hughes Inc., 2010, Baker Hughes investor relations: Houston, TX, Baker 
Hughes Inc. (Accessed October 1, 2010, via htp://investor.shareholder.com/ 
bhurig counts/rc index.cfm.) 
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: У October 29, 1р. 
was worked from 1864 to 1922 and supplied barite to the local CIMBAR Performance Minerals, Inc., 2009b, Houston minerals plant expansion 
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as a filler in paints and plastics (Crain's Manchester Business, 20091125.FREE.911259986/1080/-/-/ 
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: discharge/index.cfm.) 
Long-term U.S. demand for oil and gas is expected to 


| | Industrial Minerals, 2009, Prices: Industrial Minerals, по. 507, December. 
continue to drive domestic exploration. The global recession of p. 68-70. 


7008—09 resulted in dramatic decreases in energy consumption Kent Exploration Inc.. 2009, Kent receives mine plan approval for Flagstaff, 
and associated fuel prices. The United States economic recovery WA: Vancouver, British Columbia, Canada, Kent Exploration Inc. press 

| ^ release, May 5, 2 p. 
has been slow and energy consumption and fuel prices have Xo 
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remained low as a result. At yearend 2009, about 65% of London, United Kingdom. Industrial Minerals, March 5, 3 p. (Accessed 
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barite in the United States will likely Р M 5 Exchange Commission, February 26, 95 p. (Accessed September 8, 2010, at 

natural gas consumption and higher natural gas prices. Energy 
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consumption is expected to increase as the economy improves NATIONAL-OILWELL-VARCO-INC 10-К/.) | 

and business output increases which 15 expected to provide National Oilwell Varco Inc., 2010b, NOV acquires Ambar Lone Star Fluids ; 
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is expected to increase at a modest rate through 2011, and 
natural gas prices are expected to edge upward in response. The 
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prices and the prospect of stricter environmental controls on 
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U.S. Department of Commerce, Import Administration, 2010, Foreign-Trade 
Zones Board subzone list: U.S. Department of Commerce, September 3. 


powerplant emissions. These conditions may result in power 
companies deferring coal-fired powerplants and building cleaner 


gas-fired plants in their place. Increased natural gas use may (Accessed September 10, 2010. at http://ia.ita.doc.gov/ ftzpage/letters/ 
у . UR . szlist.html.) 

be bolstered by recent increases in the Nation S estimated gas US Department of Energy, Energy Information Administration, 20102, | 
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TABLE | 
SALIENT BARITE STATISTICS' 


(Thousand metric tons and thousand dollars) 


Se ERAN 
2005 2006 2007 2008 2009 
United ставља. ызы ы ыш 2001 2008 2009. 
United States: 
Barite, primary: 


Sold or used by producers: 


——— 4 


Quantity _ 489 589 455 648 383 _ 
zl зз о. 17,600 23,500 — 20,600 ^ 30900 19900 _ 
Exports: К 
— Quantity 93 72 5 64 
Value 9,930 — 12400 6,300 10,500 — 10,200 | 
.. Imports for consumption; 
— .. Quantity 2.690 2,550 — — 2,600 . 2,620 1430 _ 
Value 162,000 ^ 160,000 ^ 193,000 ^ 208,000 129.000 - 
— Consumption, apparent? 3080 93070 — 3.040 3210 1270 
.. Crushed and ground, sold or used by processors: - 
Quantity | 2,720 _ 3,040 2,980 ^ 2,840 2080 — 
— Value 238,000 289,000 308,000 317,000 307,000 
"World, production 7,870" 7960' _ 7,7307 8200' _ 6130* 
"Estimated. ‘Revised 
1 
Data are rounded to no more than three significant digits. 
2 
Includes crude, ground, and other barite imports. 
3 * . 
Sold or used plus imports minus exports. 
"Includes imports. 
TABLE 2 


CRUSHED AND GROUND BARITE SOLD OR USED BY PROCESSORS 
IN THE UNITED STATES, BY STATE" 


аа a Jd а 


2008 2009 
Quantity Quantity 
Number (thousand Value Number (thousand Value 
.. State —— Of plants ^ metric tons) (thousands) of plants metric tons) (thousands) - 
Louisiana 6 _ 1,280 — $129,000 6 921 $134,000 
Texas 7 822 104,000 8 569 96,000 
Other? | 742 84,900 12 591 77,100 
Toa] __ 24 2,840 317,000 — 26 2,080 307,000 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes imports. 
"Includes Georgia, Illinois, Missouri, Nevada, Tennessee, and Wyoming. 


9.5 


9.6 


TABLE 3 
CRUSHED AND GROUND BARITE SOLD OR USED BY PROCESSORS 


IN THE UNITED STATES, BY USE!” 


(Thousand metric tons and thousand dollars) 


|| 208 | 2009 _ 
00 0. Us __ Quantity _ Vale | Quantity _ Маше — 
Barium chemicals, filler and (or) extender, glass _ 131 40,400 118 40,800 
Well drilling 2,710 277000 _ 1,960 266,000 
Total 2,840 317,000 2,080 — 307.000 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes imports. 


TABLE 4 
U.S. EXPORTS OF NATURAL BARIUM SULFATE (BARITE), BY COUNTRY’ 


B 208 2009 | |. 
Quantity Value Quantity i Value 
. County _ (metric tons) (thousands) (metric tons) (thousands) 
Brazil BEEN 31 $27 4.930 $1.270 
Canada __ A 54.800 8.240 37.700 7.020 
India 248 68 = А 
Јарап = 604 136 -- -- 
Mexico К 2,750 1,010 4,310 1,200 
Mozambique = is 812 201 
Oman . 250 99 858 152 
Trinidad and Tobago — — 2,600 714 92 38 
Venezuela — -- -- 202 64 
Other"? 294 ' 226 ' 341 214 
^ Total ______________61.600 10,500 — 49.300 10200 
"Revised. -- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
? Includes countries with full year quantities of less than 200 metric tons. 
Includes China. Costa Rica (2009), Ecuador, Israel (2008), Italy (2009), Republic of 


Korea (2008), Lebanon (2009), Malaysia, New Zealand (2009), Russia (2008), Taiwan 
(2009), and Thailand. 


Source: U.S. Census Bureau. 
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Ground: — 


_ China | 
_ Germany 
-india č 
_ Japan 


: _ Morocco 


| . China _ 
. Germany — 
_ ау — 
__Јарап  _ 
. Mexico 

_ Spain. 

_ Switzerland 
. United Kingdom _ 


m Zero. 


U.S. IMPORTS FOR CONSUMPTION OF BARITE, BY COUNTRY' 


_ Morocco 


_ Netherlands _ 


Сапада 


_ Mexico 


_ Switzerland. 
_ United Kingdom _ 
Тога! 


Other : sulfates « of barium: 
. Brazil 


€ апада - 


-— ——— `. 


_ Total 


(metric tons) 


TABLE 5 


Quantity 


- 


_ 2008 _ | 
Value? 
__ (thousands) 


~w 


1,860,000 — $151,000 
48,500 7,180 

| 6 

10,400 867 
3,870 307 

1 2 
1,920,000 160.000 
672 191 
656,000 32,300 
787 650 
3,310 540 
4,530 295 
22,200 1,030 
21 13 
688.000 ~ 35.000 
4,650 2,900 
5,940 6,430 
2,220 1,790 
726 1,610 

20 14 

302 200 
|. 13,900 12,900. 


22009  _ 
Quantity Value? 

_ (metric tons) (thousands) 

621 $17 

502,000 54,000 

41,800 3,540 

6 13 

5,590 465 

21,800 1,930 

572000 60.000 

826,000 55,400 

569 548 

23,800 1,790 

88 225 

764 129 

851,000 58 100 

78 39 

| 2 

3.550 2.230 

4,870 6.020 

1,540 1,340 

527 1.220 

14 12 

2 4 

Е (3) 3 

_ 10,600 10,900 


'Data аге rounded to по more than three significant digits; may not add to totals shown. 


"Cost, insurance, and freight value. 


?Less than '4 unit. 


Source: U.S. Census Bureau. 


TABLE 6 
U.S. IMPORTS FOR CONSUMPTION OF BARIUM CHEMICALS! 
ш оов —— - 2009 

Quantity Value? Quantity Value? 
RE _ (metric tons) (thousands) S) — (metric tons) __ (thousands) 
Chloride. | 255 $310 — 466 — $551 
Oxide, hydroxide, peroxide _ 6,360 9.860 —— 2. 890 — EE .050 
Carbonate, Precipitated Е 3,340 2,410 _ PR 814 649 


'Data are rounded to no more than three significant digits. 
"Cost, insurance, and freight value. 


Source: U.S. Census Bureau. 
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Algeria 
Argentina - 
Australia" | 
Bolivia . 
Brazil, beneficiated 


Bulgaria’ 


Laos' 
Mexico 
Morocco" 
Nigeria? 0 
Pakistan 

Peru | 


Russia" 

Slovakia, concentrate 

Spain - 
Thailand 

Turkey 

United Kingdom" 

United States! 


— 


Vietnam’ 


Estimated. PPreliminary. Revised. -- Zero. 


! World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
?Table includes data available through June 24, 2010. 
3Estimated marketable production based on export data. 


TABLE 7 
BARITE: WORLD PRODUCTION, BY COUNTRY’? 


(Metric tons) 


2005 


52,813 

3,355 
20,000 
11,379 
39,545 
76,600 

2.058 
23,000 


4,200,000 


82,000 
88,591 


1,200,000 


231,184 ° 
4.122" 
95.000 > 
28,500 ° 
268,657 
335,000 
6,000 
42.087 
17,300 


63,000 

13,000 

38,000 " 
101,186 ' 
157,179 


62,000 
489,000 
116.000 
_ 4,789 


7,870,000 ' 


*Data аге for fiscal year beginning March 21 of that stated. 


*Reported figure. 


f 


f 
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60.000 
4,000 
16,000 
1,780 
7,500 
14,300 
7,623 
15,000 
3,000,000 
75,000 
1,200,000 
200,000 
3,500 
95,000 
29,000 
151,791 
430,000 


5,000 
42,000 
27,875 
63,000 
13,000 


9,000 
150,000 
50,000 
383,000 
70,000 
2,950 


2006 - 2007 |  — 2008 
64,787 | 63098 60,088 
6,276 37,979 3,170 
21,000 16.000 16,000 
8,943 8,245 10.900 
19,151 13,311 7,321 
74,500 51,000 40,000 
2,930 6,813 5.679 
20,000 9.000 12,000 
4,400,000 4,400,000 4,600,000 
30,000 - = 
85,524 88.265 78.941 
950,000 1,000,000 1,100,000 
246,000 249.495 ^5 296.000 
5.000 5.000 5.000 
95.000 95.000 95.000 
29.000 29.000 29.000 
206,106 185.921 140,066 
506.000 492,000 ' 573.000 
6.300 5,000 5.000 
45,169 44,000 43,000 
23,800 27,369 42,660 
63,000 63,000 63.000 
16.000 11,000 12.950 
45,000 35,000 ' = 
96,469 8,631 ' 9.180 

161,993 184,041 ' 170,000 " 
50,000 55.000 50,000 
589,000 455,000 648,000 
90,000 90,000 80,000 
4,708 1,664 2,958 

7,960,000 — — 7,730.000' 8,200,000 _ 


6,130,000 — 


Estimated marketable barite, however, reported figures are as follows, in metric tons: 2005—06—251,000; and 2007—09— not available. 


7Considerably more barite is produced, but it is considered to be commercially unusable. 


8Crude barite sold or used by producers. 


Includes Afghanistan, Bosnia and Herzegovina, Chile, Colombia, Egypt, Guatemala, and Poland. 
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BAUXITE AND ALUMINA 
By E. Lee Bray 


Domestic survey data and tables were prepared by Danielle L. Militello, statistical assistant, and the world production tables 


were prepared by Lisa D. Miller, international data coordinator. 


In 2009, almost all the 6.62 million metric tons (Mt) of 
bauxite consumed in the United States was imported. U.S. 
production and shipments of alumina (calcined equivalent) were 
306 Mt. An estimated 87% of domestic shipments was used 
for metal production. World production of bauxite totaled 199 
Mt; the leading producing countries, in descending order of 
production, were Australia, China, and Brazil. World production 
of alumina was estimated to be 76.4 Mt; China, Australia, and 
Brazil were the leading producing countries. 


Production 


Bauxite.—For many years, domestic mines have supplied less 
than 1% of the U.S. requirement for bauxite, all of which was 
used in nonmetallurgical products, such as abrasives, chemicals, 
Proppants, and refractories. Thus, the United States imported 
almost all the bauxite that it required. 

Alumina.—U.S. production of alumina, which was derived 
exclusively from imported metallurgical-grade bauxite, was 
28% lower in 2009 than in 2008 (table 2). During the first 
quarter of the year, Gramercy Alumina LLC cut the production 
fate at its I 25-million-metric-ton-per-year (MU yr) alumina 
refinery in Gramercy, LA, to 500,000 metric tons per year (t/yr) 
from | Мууг. However, as prices recovered, Gramercy 
increased production in September, and by yearend had returned 
to full production (Noranda Aluminum Holding Corp., 2009a, 

b). Citing low alumina and aluminum prices, Sherwin Alumina 
Co. cut production at the end of March at its 1.6-Mt/yr refinery 


= Christi, TX, to 960,000 t/yr (Sherwin Alumina Co., 


Consumption 


nce Domestic Production and consumption data for 
ae alumina were obtained by the U.S. Geological 
TR | three voluntary surveys. The “Bauxite 
на Survey was sent to 31 operations, 24 of which 
consumed oe approximately 89% of the bauxite 

Total dome а other than cement listed in table 4. 
Bia s | consumption of bauxite declined by 3196 
refineries We that of 2008 as a result of cutbacks at alumina 
18% ofthe by in 2008 and in the first quarter of 2009. In 2009, 
to alumina s consumed in the United States was refined 
Was required oe 2.11 metric tons (t) of dried bauxite 
consumed in p produce ] t of alumina]; the remaining 2% was 

ina. c allurgical applications (table 4). 

and alumina shi : S io: 87% of the net alumina imports 
aluminum ind. f by U.S. alumina refineries went to primary 
Primary ui, 'S lor metal production. In 2009, 14 domestic 

Crease of 35 а smelters consumed 3.45 Mt of alumina, 

^o Compared with the amount of alumina 
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consumed in 2008. Consumption of various forms of alumina 
by the abrasives, chemicals, refractories, and other specialty 
industries accounted for the remainder of U.S. alumina use. 


Prices 


Most metallurgical-grade bauxite and alumina were purchased 
under long-term contracts, and contract terms normally were 
not made public. Spot prices for metallurgical-grade alumina 
and specialty forms of bauxite and alumina for nonmetallurgica] 
applications, however, were published in trade journals. 

The 2009 annual average values of U.S. imports of 
metallurgical-grade bauxite are listed in table 5. Alumina prices 
generally followed the trend in aluminum prices. Spot prices for 
metallurgical-grade alumina in international markets published 
by Metal Bulletin are listed in table 6. The 2009 average value 
of U.S. imports of calcined alumina was $330 per metric ton, 
cost, insurance, and freight at U.S. ports. Yearend price ranges 
for refractory-grade bauxite in China, 8794 АТ.О, free on board 
(f.o.b.) ports, as quoted in Industrial Minerals (2009b), are listed 
in table 7. 


World Industry Structure 


Production.—In 2009, world production of bauxite 
decreased by 6% compared with that of 2008 (table 11). Mine 
production of 199 Mt was reported from 25 countries. The 
leading producers of bauxite, in decreasing order of tonnage 
mined, were Australia, China, Brazil, India, and Guinea. 

These countries accounted for 83% of total world production: 
Australia, China, and Brazil together accounted for more than 
two-thirds of the world’s production. 

World output of alumina decreased by 7% in 2009 compared 
with that of 2008 (table 12). The five leading producing 
countries, in descending order of quantity of alumina produced 
were China, Australia, Brazil, India, and the United States, | 
These countries accounted for more than three-quarters of world 
production; China and Australia together accounted for more 
than 57%. 

Mergers, Acquisitions, and Restructuring. —Noranda 
Aluminum Holding Corp. (Franklin, TN) became the sole owner 
of Gramercy Alumina when it purchased Century Aluminum 
Co.’s (Monterey, CA) 50% share in the company. Renamed 
Noranda Alumina LLC, the company’s assets include a 1.25- 
Mt/yr alumina refinery in Gramercy and a 4.8-Mt/yr bauxite 
mine in St. Ann, Jamaica (Noranda Aluminum Holding Corp., 
2009b). 

At the end of July, Alcoa completed the sale of its interest 
in Rio Tinto plc to Aluminum Corp. of China (Chinalco). In 
February 2008, Alcoa and Chinalco had jointly acquired 1294 
of the stock in Rio Tinto. A change in strategy in light of the 


10.1 


economic conditions was cited by Alcoa as the reason for the 
sale (Alcoa Inc., 2009f). 

Suriname Aluminum Co. (Suralco) (a subsidiary of Alcoa 
World Alumina and Chemicals Ltd.) purchased BHP Billiton 
Ltd.'s 45% share of the Suralco-BHP Billiton joint venture in 
Suriname, which included a 2.2-Мууг refinery at Paranam and 
associated bauxite mines (Alcoa Inc., 2009b). 

As part of a financial restructuring deal, the Government 
of Montenegro received ownership of 29.4% of Kombinat 
Aluminijuma Podgorica and Bauxite Mines (KAP). Central 
European Aluminum Co. remained the managing partner with 
29.4% ownership, with the remainder owned by other investors. 
Assets owned by KAP included а 120,000-t/yr smelter and a 
280,000-t/yr alumina refinery in Podgorica and a 700,000-t/yr 
bauxite mine in Kutsko Brdo (Central European Aluminum Co., 
2009, 2010). 


World Review 


Australia. —The Government of Australia was moving 
forward with a proposed cap-and-trade plan in an effort to 
reduce emissions of carbon dioxide and other greenhouse gases. 
The proposal included provisions for the aluminum and other 
emission-intensive industries to lower rates of carbon emissions 
during the first several years after enactment (Australian 
Department of Climate Change, 2009). 

Work on the expansion project at the Worsley refinery 
continued on schedule despite the drop in alumina prices and the 
financial downturn. BHP Billiton was increasing capacity of the 
refinery to 4.6 Мууг from 3.5 Муг, with completion projected 
in early 2011 (BHP Billiton Ltd., 2009b). | 

Rio Tinto announced that construction on the expansion 
project at the Yarwun refinery was delayed 2 years in response 
to the global financial downturn. The capacity of the refinery 
would increase to 3.4 Мууг from 1.4 Mt/yr when completed in 
the second half of 2012. Rio Tinto also reduced production of 
bauxite from the Weipa Mine to 15 Миуг from 19.4 Мууг at the 
start of 2010 (Rio Tinto plc, 2009b, c. p. 15). 

п August, Bauxite Resources Ltd. (BRL) (Osborne Park, | 
Western Australia) started production at its 3-MUyr bauxite mine 
in the Darling Range near Bindoon, Western Australia. Bauxite 
would be shipped by BRL to refineries in China and other 
customers in Asia through the ports at Kwinana and Bunbury. 
The company exported its first shipment of bauxite to China 1л 
November (Bauxite Resources Ltd., 2009a, b). | 

Chinalco continued а feasibility study of the Aurukun bauxite 
mine and refinery project, but by mid-2010 decided not to 
proceed with construction because of high costs and market | 
conditions. The project would have included a 10-MUyr bauxite 
mine and a 2.1-Mt/yr alumina refinery. Chinalco said it was 
considering developing the project in the future ifa deal with 
the Queensland government could be negotiated (Aluminum 
Corp. of China Ltd., 2009b; Wilson, 2010). А 

Azerbaijan.—OJSC Azerbaijan Aluminum shut ar А 

roduction from its Ghandja refinery during the second quarter 
: nse to low alumina prices and high costs. The refinery 
ARA acity of 400,000 (уг (CRU Alumina Monitor, 2009a). 
„> nia and Herzegovina.—Birac AD reduced the alumina 
etin rate at its refinery to approximately 110,000 t/yr 
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during the second quarter in response to low alumina prices and 
high costs. The refinery had a capacity of 600.000 t/yr (CRU 
Alumina Monitor, 20094). 

Brazil.—Alcoa World Alumina and Chemicals [a joint 
venture between Alcoa (60%) and Alumina Ltd. (40%)] opened 
the Juruti bauxite mine in September. At capacity, the mine was 
expected to produce 2.6 Муг of bauxite. Bauxite from the 
mine would be sent to the Alumar refinery in Sào Luis, where 
an expansion project completed in July increased capacity to 3.6 
MU yr from 1.5 Mu yr. The refinery was expected to operate at 
full capacity during the first quarter of 2010. The refinery was 
а joint venture between Alcoa (38.4%), BHP Billiton (36%), 
Alumina (15.6%). and Rio Tinto (10%). with Alcoa being the 
refinery's operator (Alcoa, 2009c, d; BHP Billiton Ltd., 20092). 

Work continued on the construction of the Companhia de 
Alumina do Pará (CAP) alumina refinery in Barcarena. The 
refinery, expected to begin production by yearend 2012, would 
have an initial production capacity of 930,000 Vyr. An expansion 
to increase the refinery's capacity to 1.86 Mt yr was also 
planned, although a construction schedule was not announced. 
The project was a joint venture among Vale SA (61%), Norsk 
Hydro ASA (Hydro) (20%), and Dubai Aluminium Co. Ltd. 
(Dubal) (1994). Vale also continued work on the Paragominas 
Ш mine. When completed in the second half of 2012, the mine 
would produce 4.95 Mt/yr of bauxite (Vale SA, 2009d, e). 

Міпегаѕс̧до Rio do Norte S.A. (MRN) cut the bauxite 
production rate from its mines at Oriximina, Papagalo, and 
Trombetas to 15 Mt/yr from 19.8 Mt/yr in January in response 
to decreasing demand and lower prices for bauxite and alumina. 
The production rate decreased further in the second quarter, to 
14.2 Mu yr, before being increased to 16 Миуг during the third 
quarter as prices and demand stabilized and recovered slightly. 
MRN had a capacity to produce 19.8 Миуг of bauxite and was 
a joint venture among Vale (40%), BHP Billiton (14.8%), Alcoa 
(13.294), Rio Tinto (12%), Companhia Brasileira de Aluminio 
(СВА) (10%), Hydro (5%), and Reynolds Aluminio do Brasil 
(5%) (Vale SA 2009а—с). 

Novelis Inc. shut down production of alumina from its Ouro 
Preto refinery at the end of March. The refinery, which had 
supplied the adjacent Novelis smelter, was shut down because 
alumina could be purchased from other suppliers at less than 
the refinery's cost of production. The refinery had a production 
capacity of 150,000 t/yr (Novelis Inc., 2009). 

Cameroon.—Cameroon Alumina Ltd. announced the 
discovery of a bauxite deposit with 550 Mt of reserves, located 
in the Adamawa region. The company was a joint venture 
between Dubal and Hindalco Industries Ltd. The company 
planned to open a mine in 2014 that would produce 4.5109 5 
Мууг and with an associated alumina refinery with a capacily у 
1.4 to 3.0 Mu yr. Rail infrastructure upgrades would be require 
to transport the bauxite or alumina 860 kilometers (534 miles) 
to the nearest port. Cameroon Alumina was applying for mining 
permits and negotiating with the Government about railroad 
upgrades. A feasibility study to be completed in 201 2 was 

erway (Musa, 2009). 
rose iens EM the production rate of И 
from the Vaudreuil refinery to approximately 1 Мууг from |. 
Мууг in the first quarter. In September, as prices for alumina 
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increased, the production rate was increased to approximately 
1.15 Mt/yr. The refinery in Jonquiere, Quebec, had a capacity of 
1.4 Мууг (Rio Tinto plc, 2009а, c, p. 4, 15). 

Exploration Orbite V.S.P.A. Inc. planned a pilot plant 
lo test the recovery of alumina from aluminous clays near 
Grande-Vallee, Quebec. The clay contains approximately 23% 
alumina, and laboratory experiments have produced 99.8%-риге 
alumina. Preliminary exploration work of the deposit had been 
conducted but further exploration was planned to determine 
the size of the resource. Aluminerie Aloutte invested in the 
project and had tested samples of the alumina produced in the 
laboratory from the clay for use in its smelter (Exploration 
Orbite V.S.P.A. Inc., 20082, b; Platts Metals Week, 20092). 

China,—In January, Henan Wanji Aluminum Co. Ltd. cut 
the production rate at its 800,000-t/yr refinery in Wanji, Henan 
Province, to approximately 400,000 t/yr. In April, the company 
Increased the production rate to 640,000 t/yr. The shutdown 
and restart were in response to market conditions and prices for 
alumina (CRU Alumina Monitor, 2009e). 

In February, Yangquan Coalmine Aluminium Co. Ltd. shut 
down 400,000 Џуг of capacity at its 1.6-Mt/yr refinery in 
Sanmenxia, Henan Province, as a result of decreasing prices and 
demand (Platts Metals Week, 2009b). 

In August, Guangxi Huayin Aluminum Co. Ltd. restarted 
capacity that had been shut down in late 2008 at its refi nery in 
Huayin, Guangxi Province. The restart of 1.6 Mt/yr of capacity 
ы by higher alumina prices (CRU Alumina Monitor, 
< g . 

In January, Datung International Power Generation Co. 
completed construction of a refinery to produce alumina from 
coal ash. The refinery in Datong, Shanxi Province, had a 
M and would use coal ash from Nei Mongol 
39; ‚ үтеп had an alumina content of nearly 50% (Hornby, 
edis iri Ltd. delayed startup of the expansion of 
he reinen t а The project increased capacity of 
т cae | _ el from 1.5 Mt/yr. Market conditions 
constructing an а nei | (ће delayed startup. A decision on 
in а a expansion to 2.5 Mt/yr was postponed 

йш ve | ns improved (Platts Metals Week, 2009e). 
it Nanchuan ae Bressing with construction of a refinery 
capacity of 56 | ШО Ргоуїпсе, {һаї would have a 
Was also па fa yr when completed in 2010. Chinalco 
бй ен d on ап 800,000-t/yr refinery in Zunyi, 
(Aluminum Сор P е expected to be completed in 2010 

Henan Yima їн : Ina Ltd., 20092, р. 81—83). 

: Гор td. was constructing a 400,000-t yr 
ry in Yima, Henan Province, and planned to start 


Оџуаћ ^ i T 
T p 'angjiang Wanji Aluminium Ltd. started work on 
Project at its alumina refinery in Louyang, Henan 
Pacity would increase to 1.4 Mt/yr from 800,000 
incre m eted at the end of 20] 1. Further expansion 
ie oe to 2.0 Mt/yr was Proposed, although a 
О. s Bend: (Platts Metals Week, 2009f). 
800,000. " ii Aluminium Co. started construction of an 
Project was жк refinery in Qingzhen, Guizhou Province. 
eduled for completion by 2012 with 
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production at full capacity expected by mid-2012. The company 
also started construction of a nearby mine to supply bauxite 

to the refinery. The mine would have a capacity of 1.6 Mt/yr 
when completed at the beginning of 2012 (Platts Metals Week, 
2009c). 

Melicsea Erdos Alumina Co. Ltd. started construction of 
a refinery that would produce alumina from coal ash. The 
400,000-t/yr refinery located in Ordos, Nei Mongol Autonomous 
Region, was expected to begin production by early 2010 (CRU 
Alumina Monitor, 2009e). 

Zhengzhou Coal Group Co. announced plans to construct an 
800,000-t/yr alumina refinery in Yuncheng, Shanxi Province, 
although a schedule was not announced. Bauxite mined from 
areas adjacent to the refinery would be processed at the refinery 
(CRU Alumina Monitor, 20090). 

Bosai Minerals Group Co. Ltd. announced that it would 
expand capacity of its alumina refinery in Sichuan Province to 
500,000 t/yr from 200,000 t/yr by mid-2010 (CRU Alumina 
Monitor, 2009р). 

A reported 80-Mt bauxite deposit was discovered near the сі 
of Zunyi, Guizhou Province, and construction of an 800 DL 
refinery was to start at yearend 2010, although a completion dic 
was not available (CRU Alumina Monitor, 2009е). ў 

Етапсе.—т January, Rio Tinto announced that the 
production rate of specialty alumina from the Gardanne refi 
would be reduced to approximately 300,000 Uyr from 550 000 
Џуг in response to declining demand and lower prices for | 
alumina. Production of smelter-grade alumina had been shut 
II the fourth quarter of 2008 (Rio Tinto plc, 2009а, с, 

Ghana.—In April, Rio Tinto temporarily cut the producti 
rate at the Awaso bauxite mine to 1 10,000 t/yr from 870 DU. 
as a result of lower prices and reduced demand for bauxite |: 
alumina. The mine, with a capacity of 1.0 Мууг, was а іо; ч. 
venture between Rio Tinto (80%) and the (ометан и Gi 
(20%) (Rio Tinto ple, 2009c, p. 4, 15). is 

Guinea.—The Government was taking action to nullify 
the sale of the Friguia refinery to United Company RUSAL 
(Rusal) that was negotiated by the prior regime in 2006. Th 
Government was also demanding that Rusal and other miis 
e employ fewer expatriot professionals and hire i 
qualified Guinean citizens at min 
аннар енін es throughout the country 

In October, workers at mines across Guinea called a general 
strike to protest violence by the military that killed more than 
150 people who had been protesting against the Government 
The strike lasted 2 days and was organized by groups opposed 
to the military-led Government (Samb, 2009). 

Rusal cut alumina production from the 640,000-t/yr alumina 
refinery at Friguia by 1196 compared with production in 2008 
as a result of declining demand and lower prices. Bauxite 
production from the Friguia and Kinda mines also declined 
by 15% compared with production in 2008 (United Company 
RUSAL, 2010). 

In March, the bauxite production rate was cut at the Sangaredi 
mine to 8.3 Mt/yr from 13.5 Mt/yr as a result of lower prices 
and declining demand for bauxite and alumina. The mine, with a 
capacity of 14 Mt/yr, was a joint venture among the Government 
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(49%), Ело Тимо (22.95%), А1соа (22.95%), and Dadco Group 
(5.1%) (Rio Tinto plc, 2009c, p. 4, 15). 

Global Alumina Corp. was reviewing the construction 
schedule of its bauxite mine and alumina refinery project. The 
project was still in the feasibility stage, and construction was 
delayed at least until the end of 2010, with completion not 
expected until 2014. The refinery would have a capacity of 3.3 
Mt/yr and would use bauxite from deposits for which Global 
Alumina had mining concessions. The project was a joint 
venture with BHP Billiton, Dubal, and Mubadala Development 
Co. (Global Alumina Corp., 2009). 

Navasota Resources Ltd.’s exploration project on its 
concession in the Boke Bauxite Belt reported bauxite reserves of 
343 Mt and an additional 63 Mt of inferred resources (Navasota 
Resources Ltd., 2009). 

Guyana.—Bosai informed the Government that construction 
of a 1-Мууг alumina refinery, scheduled to begin in 2009, would 
be delayed as a result of the credit crisis and depressed alumina 
prices. The refinery would probably be built in two stages 
after construction is rescheduled and would be a joint venture 
between Bosai (70%) and the Government (30%) (Media Corp. 
Pte. Ltd., 2009). 

In May, Bosai cut production of refractory-grade bauxite by 
3094 at its Linden Mine as a result of reduced demand and lower 
prices, but restored production in September when demand 
increased. Bosai owned 70% of the mine, with the Government 
owning 30% (Habibullah, 2009; Industrial Minerals, 2009a). 

Rusal reduced production at the Kwakwani bauxite mine by 
23% compared with production in 2008 as a result of reduced 
demand and lower prices for bauxite and alumina (United 
Company RUSAL, 2010). In addition, Rusal placed on hold 
construction scheduled to start in 2011 on an alumina refinery 
and an aluminum smelter powered by a hydroelectric plant 
(Media Corp. Pte. Ltd., 2009). 

India.— National Aluminum Co. of India Ltd. (Nalco) 
completed the expansion project at its refinery in Damanjodi, 
which increased capacity to 2.1 Мууг from 1.6 Мууг (National 
Aluminum Co. Ltd., 2009, p. 14). Commissioning of the new 
line had been scheduled for July but was delayed as a result of 
attacks in the area by Maoist insurgents. Nalco planned to start 
production by early 2010, depending on the security situation in 
the region (Platts Metals Week, 2009d). | | 

Hindalco continued progress on several major expansion 
projects. The Belgam refinery was ramping up production to 
316,000 t/yr from 138,000 Џуг. Construction of the 1.5-MUyr 
Utkal alumina refinery was continuing, with production 
scheduled to start in July 2011. Planning continued for the 
Aditya aluminum complex in Orissa, which would have a 
359,000-t/yr smelter, a 1.5-Mt/yr alumina refinery, and a 
900-megawatt (MW) captive powerplant. Funding for about 
one-half of the cost for the smelter and powerplant was 
committed. Completion of the construction of the smelter 
was planned for October 2011, although completion of the 
construction of the refinery was revised to June 2013 from 
January 201 3 (Hindalco Industries Ltd., 2009). | 

Vedanta Resources plc ramped up the first phase of its 
] 4-MUyr Lanjigarh refinery to full capacity at the d 
of 2009. The second phase of the refinery was completed an 
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production was initiated during the first quarter of 2009. Work 
was progressing to increase capacity to 2.0 Mt/yr by March 
2010, and Vedanta planned to expand capacity further to 5.0 
MU yr by mid-2011. Construction was progressing on the 
Niyamgiri bauxite mine, expected to be the main source of 
bauxite for the Lanjigarh refinery, with completion projected by 
mid-2010 (Vedanta Resources plc, 2009, p. 13). 

Anrak Aluminium Ltd. was progressing with plans to 
construct a 1.5-Mt/yr alumina refinery, а 250,000-t/yr aluminum 
smelter, and a 900-MW powerplant in Vishakhapatnam, Andhra 
Pradesh. А construction schedule was not available (CRU 
Alumina Monitor, 2009c, 1). 

JSW Steel Ltd. was progressing with plans to construct a 
1.4-Mt/yr alumina refinery in Andhra Pradesh. The project was 
delayed during the first quarter of 2009 until a new source of 
financing was obtained later in the year. A revised construction 
schedule was not available (CRU Alumina Monitor, 2009c, i). 

Ashapura Minechem Group Ltd. was planning to construct 
an aluminum complex in Rataigiri, Maharashtra. The complex 
would include a 500,000-t/yr alumina refinery, a 150,000-t/yr 
aluminum smelter, and a 330-MW captive powerplant. A 
construction schedule was not available (CRU Alumina 
Monitor, 2009c). 

Indonesia. —PT Апека Tambang (Antam) deferred plans to 
construct a 300,000-t/yr refinery іп Тауап indefinitely as a result 
of market conditions and rising costs of construction. Antam 
was proceeding with the development of a 400,000-Uyr bauxite 
mine in Tayan. A completion date was not available (CRU 
Alumina Monitor, 2009h). 

Iran.—Construction of a 200,000-Uyr alumina refinery in 
Sarab continued on schedule for completion by the end of 
2010. Nepheline syenite would be the raw material used by 
the refinery that would also produce potassium carbonate and 
sodium carbonate as byproducts. Deposits in the two provinces 
near the refinery have been estimated to contain 4 to 6 billion 
metric tons of nepheline syenite (Mehrabian, 2009). | 

Ireland.—Rusal reduced the production rate at the Aughinish 
alumina refinery in the first quarter to 1.13 Mt/yr in response 
to low alumina prices. The refinery had a capacity of 1.5 MUyT 
(United Company RUSAL, 2009b, c). 

Italy. —Rusal shut down the Eurallumina alumina refinery 
on the island of Sardinia in the first quarter of the year. Low 
alumina prices were cited for the closure of the 1.1-Mt/yr 
refinery (United Company RUSAL, 2009b, c). 

Jamaica.—\n February, bauxite production at Century's St. 
Ann Mine was cut to approximately 1.25 Мууг from 4.5 MUyr. 
Alumina production was reduced at the mine's exclusive 
customer, the refinery at Gramercy, LA, because the New 
Madrid, MO, aluminum smelter, which was one of Gramercy 5 
main customers, shut down 75% of its production in January 
as a result of a power loss. Price declines for alumina were also 
cited for the production cut. After Century sold its share of the 
St. Ann Mine to Noranda in September, Noranda announced 
that it would increase production at the mine to full capacity 
by yearend, as output from the Gramercy refinery and the New 
Madrid smelter returned to full capacity (Noranda Aluminum 
Holding Corp., 2009a, b). 
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In January, Киза! and Hydro temporarily reduced the 
production rate by 825,000 t/yr from 1.65-Mt/yr at the Alpart 
alumina refinery in Nain and the nearby bauxite mine. In May, 
all production from the refinery and mine was closed. Rusal 
stated that the closure was expected to last for at least 1 year, 
citing the decline in prices for alumina and aluminum (Norsk 
Hydro ASA, 2009; United Company RUSAL, 20092). Rusal 
also shut down the 3.9-Mt/yr Windalco Mine and the 650,000- 
Uyr Ewarton and 560,000-t/yr Kirkvine refineries in the first 
quarter (United Company RUSAL, 2009b). 

Montenegro. — After financial restructuring, Central European 
Aluminum continued modernizing the Podgorica alumina 
refinery and aluminum smelter. The capacity of the alumina 
refinery would increase to 400,000 t/yr from 280,000 t/yr, and 
the capacity of the smelter would increase to 156,000 Uyr from 
120,000 yr. Completion of the modernization projects was 
expected by yearend 2010 (Central European Aluminum Co., 
2009, 2010). 

Romania.— Vimetco NV restarted production from the Alum 
alumina refinery at Tulcea in October. The refinery had been 
closed since February 2007 for an expansion and modernization 
Project to increase capacity to 600,000 Uyr from 500,000 t/yr 
and to upgrade emissions control systems to be compliant with 
environmental regulations (Vimetco NV, 2009). 

Russia. —Rusal cut production from its alumina refineries in 
Russia by 10% compared with alumina production in 2008 as a 
result of lower prices. Most of the cuts were from the 1 .I-Mt/yr 
Achinsk and 200,000-t/yr Boksitogorsk refineries, which were 
Cited as having higher production costs than other refineries in 
Russia owned by Rusal. The production cuts were made during 
the frs half of 2009. Bauxite production by Rusal in Russia 
и higher than that of 2008 (United Company RUSAL, 


5s is of financing constraints, Rusal announced plans 
ok hs on the Komi refinery project. The refinery would 
ци of 1.4 Mt/yr and was previously planned to start 
db i y the end of 2009. A revised construction schedule 
Мау i (United Company RUSAL, 2009b). 
бау їа.—А1соа and Saudi Arabian Mining Со. 
о. а Joint venture to construct an aluminum 
len; 04) ^s 4.0-Mt/yr bauxite mine, 1.8-Mt/yr alumina 
would be : Е smelter, and a rolling mill. The mine 
E а ића, with bauxite transported by rail to Raz 
built Stan i Hi refinery, smelter, and rolling mill would be 
alumina the | the smelter and rolling mill using purchased 
nd refinery y mc n and production from the mine 
е н Ae : begin in 2014. Alcoa would own 20% of 
owning the d owning 60% and other partners 
previously had а i 8 20% (Alcoa Inc., 2009a). Ma’aden had 
Rio Tinto cancel А шше with Rio Tinto for the project, but 
constrai “= Cd its participation in the project amid financin 
ants (Rio Tinto Alcan Inc., 2008). : 


“riname — 
Vie atthe е announced that the alumina production 
by 40% to т T4 гећпегу in Paranam would be reduced 


Уг. Reduced demand and lower prices 


uminum were cited 
as the reasons for the 
Production cut (Alcoa Inc., 2009e). 
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Иктате. — Киза! shut down alumina production in the first 
quarter from the Zaporozhye refinery. The 227,000-t/yr refinery 
was cited as having higher costs than other refineries owned by 
Rusal (United Company RUSAL, 2010). 

Venezuela. —The production rate from Corporacion 
Venezolana de Guayana Bauxilum C.A.'s (Bauxilum) Los 
Pijiguaos bauxite mine was cut to one-half of its 6-Mt/yr 
capacity early in the year as a result of shortages of fuel and 
replacement parts for equipment. In October, Bauxilum obtained 
funding for equipment repairs and other investments at the mine. 
Bauxilum reduced production of alumina from the Puerto Ordaz 
refinery as a result of the bauxite shortage and Stopped exporting 
alumina in September, shipping alumina only to smelters in 
Venezuela (Beltran, 20092, b). 

Vietnam.— Vietnam Coal Industry Group and Shandong 
Aluminium Engineering Co. started construction of a 600,000- 
Uyr alumina refinery at the beginning of 2009. The refinery 
ipis be located in Hu Zhiming City, Lintong Province 

construction schedule was n | 
hae ot available (CRU Alumina 

Vietnam National Coal and Mineral Industries Group 
(Vinacomin) and Chinalco signed a contract for construction 
of a 600,000-t/yr alumina refinery in Nhan County, Dak No 
Province. The refinery was scheduled to be completed in ов 
(CRU Alumina Monitor, 20094). 

Alcoa and Vinacomin were conductin ibili 
a joint-venture 600,000-t/yr alumina нечым ied e : 
Nong (CRU Alumina Monitor, 2009e). о 

Atlantic Ltd. signed a memorandum of understanding with 
state-owned Vietnam Natural Resources and E 
Corp. to develop a bauxite mine and associated infrastructu 
Atlantic would conduct exploration of bauxite deposits n Б. 
Nong and Lam Dong Provinces with the aim of d = x 

_ | 9t developing a 
25-MUyr mine. Studies for a refinery and smelter would al 
conducted if a mine proved feasible (Atlantic Ltd., 2009). is 


Outlook 


Consumption of bauxite and alumina was expected to 
closely follow the trends of the aluminum market. Althou h 
demand and prices for bauxite and alumina had stabilized. ft 
the global financial crisis during late 2008 and early 2009 m 
consumption and prices were at a lower level than prior to th 
downturn. Consumption was expected to remain in a lower ` 
range until economic growth was reestablished. While some 
domestic alumina refinery capacity had been restarted durin 
2009, further restarts at domestic refineries were not BRE 
until aluminum prices increase substantially. Globally, restarts 
at refineries and bauxite mines also were not anticipated until a 
sustained economic recovery was evident. 

Although consumption was recovering from the low levels 
reached during the crisis, decreased demand for aluminum in 
developed economies still recovering from the economic events 
of 2008 could keep global aluminum production, and hence 
bauxite and alumina production, below the record-high 2008 
production until at least 2012. Consumer credit issues in the 
United States and Western Europe were expected to continue 
through 2010. The uncertainty of the impact of Sovereign debt 
issues in Europe also raised concerns about consumer demand. 
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Demand for aluminum in emerging economies was expected 
to increase as these economies continue to grow and recover 
from the effects of the global recession. However, policies 
aimed at restraining construction in China may slow the rate of 
growth of demand for aluminum in that nation. Lack of credit 
was expected to continue to cause delays in expansion projects 
at mines and refineries in many parts of the world, although 
projects in places with high-grade bauxite reserves were 
expected to move forward. 
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TABLE 1 
SALIENT BAUXITE STATISTICS! 


(Thousand metric tons) 


rM | 2005 2006 2007 2008 2009 - 
Exports, as shipped: 

_ Crude and dried 34 20 15 14 9 
___Сајстлед _ | 18 14 8 10 8 
__1троп for consumption, as shipped: DUE 
..... Crude and dried 11,800 — 11,600 9,840 — 10,500 6,970 
____Сајепед 818 — 752 808 1,110 46i 

.. Consumption, dry equivalent 12,400 12,300 10200 9,550 6.620 — 


World, production 
"Estimated. "Revised. 


.178,000'  193,000' 204,000' 211,000' 199,000 * 


1 
Data аге rounded to no more than three significant digits. 
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TABLE 2 
SALIENT ALUMINA STATISTICS! 


(Thousand metric tons) 


MMC _ 2005 | 2006 


2008 2009 - 
United States: EE ac S Li mM О 
~ Production: BN 
___Сајстедаштта ———— O OO O O o 4,750 4,610 3,770 3,900 2,760 
.. Other alumina’ то __ 618 n 60 471 
= Total: 
As produced or shipped? 5,460 5,230 4,490 4,510 3,230 
Сајстед equivalent _ 5,220 5.010" 4,240 4,300 3,060 
Е Shipments: | | 
Calcined alumina _ Е 4,760 4,580 3,770 3,910 2,760 
Other alumina? — — a 658 564 667 582 464 
Total: _ | m | | И 
= Аз produced or shipped’ 5 5,420 5,150 4,440 4,490 3,230 
| Calcined equivalent и 5,190 4,950 ' 4,200 ' 4,290 ' 3,060 
Stocks, yearend” у А 834 942 437 636 175 
Imports for consumption’ 1,860 1,860 2,440 2,530 1,860 
Exports) 0 o 1,210 1,540 1,160 1,150 946 
— Consumption*® —— 5,750 5,220 6,020 5,490 4,430 
World, production? 65.000" 72300" 77,700" 82,600" 176,400* 


*Estimated. 'Revised. 
!Data are rounded to no more than three significant digits. 
?Trihydrate, activated, tabular, and other aluminas. Excludes calcium and sodium aluminates. 


"Includes only the end product if one type of alumina was produced and used to make another type of alumina. 
*Excludes consumers stocks other than those at primary aluminum plants. 
*Calcined equivalent. 


Defined as domestic production plus imports minus exports plus adjustments for industry changes. 


TABLE 3 
CAPACITIES OF DOMESTIC ALUMINA PLANTS, DECEMBER 31 ia 


(Thousand metric tons per year) 


~~ Company and plant. | 2008 2009 

Alcoa Inc., Point Comfort, TX | 2,300 2,300 
Noranda Alumina LLC, Gramercy, LA’ oe 1,250 1,250 
Omet Corp., Burnside, L | 600 600 
Sherwin Alumina Co., Corpus Christi, TX" 1,600 _ 1,600. 
Тога! 5,750 5.750. 


'Capacity may vary depending on the bauxite used. 

?Data are rounded to no more than three significant digits; may not add to totals shown. 
JOwned by Noranda Aluminum Holding Corp., a subsidiary of Apollo Management LP. 
*Owned by Glencore International AG. 
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ТАВГЕ 4 
U.S. CONSUMPTION OF BAUXITE, BY INDUSTRY! 


(Thousand metric tons, dry equivalent) 


Industry. 2008 2009 
По... НИИ 


Alumina 9,310 6.480 
Other d = 
. Total 9,550 6.620 


! Data are rounded to no more than three significant digits; 
may not add to totals shown. 


"Includes abrasive, chemical, and refractory uses. 


TABLE 5 
AVERAGE VALUE OF U.S. IMPORTS OF CRUDE AND DRIED BAUXITE! 


(Dollars per metric ton) 


EO ышы Гы ПШ изыш йы: "TERR 
2008 2009 


Port of Delivered to Port of |. Delivered to 
Shipment U.S. ports shipment U.S. ports 


га Country f.a.s.? c.i.f? f.a.s.? cif? | 
Brazil — 38.66 53.37 35.53 48.84 
Guinea mu /—— 3504 47.50 32.69 46.86 
Guyana зи 52.69 42.50 65.31 
Јатајса 21.35 26.02 20.78 24.24 
Sierra Leone 34.85 47.35 29.49 47.35 


_ Weighted average | _ 26.43 35.92 2980 37.10 


‘Computed from quantity and value data reported to U.S. Customs Service and compiled 
by the U.S. Census Bureau. Not adjusted for moisture content of bauxite or differences 
in methods used by importers to determine value of individual shipments. 

"Free alongside ship valuation. 

"Cost, insurance, and freight valuation. 


TABLE 6 
ALUMINA PRICES! 


(Dollars per metric ton) 


2008 2009. 
January 350-370 170-200* 
February 390-420 170—200 
March 390-420 170-185 
April _ 400-420 200-230 
May _ 400-421 —— 200-220 - 
June 420450 210-230 
лу — 420-450 240-250 
August 390-400 290-300 
September 350-370 290-325 _ 
October 290-340 295-315 
November 210-240 295-315 
December 210-240 — 295-315 


“Estimated. 
' Material: Metallurgical grade, free market, 
spot range, free on board ship valuation, 


month end. 


Source: Metal Bulletin. 
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TABLE 7 
REFRACTORY GRADE BAUXITE PRICES! 


(Dollars per metric ton) 


China: 


Guizhou Province. rotary kiln, lump 


_ Shanxi Province, rotary kiln, lump 


Shanxi Province, round kiln, lump _ 


MEME (2008 | 2009 

mu _ 410430 390-410 
610-620 470—500 

610-620 480-500 

Е 540—570 450-510 


Guyana, rotary Куп, lump __ 


' Material, port, 88% Al,O3, free on board ship valuation, yearend. 


Source: Industrial Minerals. 


TABLE 8 


U.S. EXPORTS AND IMPORTS FOR CONSUMPTION 
OF BAUXITE, CRUDE AND DRIED, BY COUNTRY' 


(Thousand metric tons) 


с ountry 


2008 2009 
Exports: — | 
Canada __ 8 17 
| Germany 1 (2) 
_ Ireland Е 3 -- 
Venezuela __ 1 (2) 
Other __ "EN 2 о 
Total  .— | 14 20 
Imports: | 
Brazil 1.940 1.410 
Guinea — BEN 2,350 1,910 
_ Guyana Е 723 80 
_ Jamaica' Iu 4,430 3.200 
7 Sierra Leone — — 779 308 
Other — | _ 260 72 
Тога! mE 10.500 6.970 
-- Zero. 


! Data are rounded to no more than three significant 
digits; may not add to totals shown. 


?Less than У unit. 


Data from the Jamaica Bauxite Institute. 


Note: Total U.S. imports of crude and dried bauxite 
as reported by the U.S. Census Bureau were as follows: 
2008 —9.94 million metric tons (Mt) and 2009—6.97 Mt. 


Source: U.S. Census Bureau. 
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ТАВГЕ 9 
U.S. EXPORTS AND IMPORTS FOR CONSUMPTION OF CALCINED BAUXITE, BY COUNTRY' 


(Thousand metric tons and thousand dollars) 


DIM E ов 209 о 

___ Refractory grade Other grade _ Refractory grade Other grade - i 

Country Quantity — Value? Quantity Value? Quantity Value? Quantity Value? 
Exports 

. Canada 7 727 3) 9 7 748 o) 30 

_ Korea, Republic of = E = $ I1 8,800 - - 

_Меко 7 | 525 (3) 130 G) 563 G 602 

Other O | 84 3) 123 | 126 о) 17 


__Toal 9 1,340 262 20 10.200 l 649 
Imports: 


. Australia -- = 162 3,430 = = 17 1,040 
_ Brazil NEN 125 58,500 27 2,590 114 54,300 46 1,700 
China 7 177 63,100 66 14,300 12 = 11 5,980 
_ Greece 28 1,610 is E 74 3,850 > = 
_ Guyana. i 39 13,800 305 14,500 21 — 8,640 164 9,510 
.. Other | l 100 178 6,490 GQ 639 1 344 
___Тоа| _ 370 137,000 — 78 41300 222 _ 73200 _ 239 18600 
Zero. | = 
"Раца are rounded to no more than three significant digits; may not add to totals shown. 
"Value at foreign port of shipment as reported to U.S. Customs Service. 
"Less than % unit. 
Source: U S. Census Bureau. 
TABLE 10 
U.S. EXPORTS AND IMPORTS FOR CONSUMPTION OF ALUMINA, 
BY COUNTRY! 


(Thousand metric tons, calcined equivalent, and thousand dollars) 


2008 ..209 
" Country Quantity Value? Quantity Value? _ 
Exports: Е <= 
Canada 629 244,000 332 109,000 
_ France E E 125 37,800 
_ Iceland 311 99,100 277 63,200 
. Mexico 54 39,100 57 38,000 
Netherlands 28 17,300 2 7,750 
_Norway о 34 13,300 79 17,100 
_ Other 93 272,000 | 73 215,000 
__ Total _ 1,150 684.000 946 488,000 
Imports: 
_ Australia 930 307,000 703 159,000 
Brazil — 523 207,000 367 87,300 
-Jamaica 468 173,000 248 62,300 
_ Suriname 264 86,500 381 90,300 
Venezuela 154 66,300 = - 
__Офе —— 195 264,000 159 214,000 
_ Total 2,530 1,100,000 1,860 613,000 
-- Zero. 


Data are rounded to no more than three significant digits; may not add to totals 


Shown. 


"Value at foreign port of shipment as reported to U.S. Customs Service. 


Source: U.S. Census Bureau. 


TABLE 11 
BAUXITE: WORLD PRODUCTION, BY COUNTRY" 


(Thousand metric tons) 


| Couty 200 2006 — 2007 _ 2008 200* 
Australia — — m 59.959 61,780 62,398 61,389 65,231 * 
Bosnia апа Herzegovina и ç 1,032 854 867 1,018 ' 850 
Brazil m 22.034 23,236 ' 25.461 ' 28.098 ' 28.200 P 
China и 22,000 27,000 30,000 35,000 40,000 
Dominican Republic 535? 500 S00 400 -- 
Ghana == ~ = 607 842 748 796 ' 440 ? 
Сгеесе | 2.495 2.163 2.126 ' 2.176' 2.100 
Guinea* u 16,817 18,784 18.519 18.400 " 15,600 
Сиуапа“ 1,694 ' 1.479 ' 2,243 ' 2,092 ' 1,760 ° 
Hungary _ | 535 € 538 546 511' 317 
India NEN Б 12,385 13,940 20.343 21.210 16.000 
Indonesia — — 1,442 1.502 1,251 1,152 ' 1,200 
Iran _ BE 438? 500 500 500 500 
Jamaica 14.116 14,865 14.568 14.363 ' 7.8173 
Kazakhstan _ | 4,815 4,884 4.943 5.160 ' 5,130 ? 
Malaysia u 5 92 157 295 ' 280 
Montenegro m 672 * 659 667 672 46? 
Mozambique MUR 10 11 9 у 4 
Pakistan _____ "mu 7 7 8 8 7 А 
Russia a 5,000 "* 6,300 ' 5.775 ' 5.675 ' 5.775 
siema Leone - -- 1.071 1,169 954 751? 
Suriname 4,757 4,924 5.054 ' 5.200 ' 4.000 ? 
Tanzania mu а oa 2 5 5 s 5 
Turkey’ 475 771 344 350 * 330 
United States NA NA NA NA NA 
Venezuela. 5,900 5,928 5,500 ' 5,500 € 2,500 
ЕРСИ 26° о 30 30 30 
^ Total — HONEC _ V8000' — 193000' — 204,000" 211,000" —— 199,000. 


“Estimated. Preliminary. "Revised. NA Not available. -- Zero. 
! World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
?Table includes data available through July 29, 2010. 

Reported figure. 

*Dry bauxite equivalent of crude ore. 

‘Bauxite processed for conversion to alumina in Jamaica plus kiln-dried ore prepared for export. 

Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
"Public-sector production only. 
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ALUMINA: WORLD PRODUCTION, BY COUNTRY"? ? 


"E m 
Australia MM _ 
‘Azerbaijan 
Bosnia and Herzegovina — — 
Brazil 


Montenegro _ 
Romania 
Rusia — 5 
Slovakia — Е 


Ukraine _ 
United Kingdom MEME 
United States MM 

Venezuela‘ MEE 
. Total | 


"Estimated. Preliminary. 'Revis 
m | | : | 
Figures represent calcined alumina ог the total of calcined alumina 


ed. -- Zero. 


available; exceptions, if known, are noted. 


2 | 
World totals, U.S. data, and estimated data are rounded to no more 


totals shown. 


TABLE 12 


(Thousand metric tons) 


"Table includes data available through July 29, 2010. 


"Reported figure. 


Data presented are for alumina used principally for specialty a 


plus the calcined equivalent of hydrate when 


than three significant digits; may not add to 


uses is not adequate to formulate estimates of production levels. Production of aluminum hydroxide, in metric 


tons: 2005— 740,000; 2006— 720,000; 2007— 700,000; 2008— 


Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 


7 


Plant closed January 2007. 
8 
Hydrate. 


Bar: 
AUXITE AND ALUMINA—2099 


700,000; and 2009—710,000. 


2005 | 2006 _ 2007 —— 2008 | 2009 _ 

— 17,704 18312 18,844 19,321 19,948 
315 363 185 165 ' 10 

450 390 304 294 ' 120 * 

5.300 6,793 6,890 7,889 ' 8,000 P 
1,214 1,281 1,300 * 1,370 ' 1,125 
8,610 13,700 19,500 22,800 23,800 

600 ' 600 ' 600 ' 630 ^^ 348 * 
1,255 1,393 1,388 1,395 1,154 
750 750 750 750 780 
740 530 ' 527° 593 ' 530 
305 ' 301" 301 ' 299 ' 185 
2,700 2,800 2,900 3,000 3,700 
200 250 250 200 ' 250 
1,800 ' 1,816 ' 1,803 ' 1,890 ' 1,245 
1,093 1,103 ' 1,069 ' 1,045 ' 92 
4,086 4,099 3,941 3,996 ' 1,774 
350 330 300 320 310 
1,505 1,515 1,556 1,600 ' 1,608 
235° 237 ' 240 220 59 
689 622 23 ' = 44 
3,259 3,265 3,333 ' 3,112 ' 2,794 

f T r f 
= = a г. | 
1,000 ' 1,000 ' 1,500 ' 1,500 ' 1,500 
1,944 2,153 2,270 ' 2,156 ' 1,178 
113 * 150 * 160 160 150 
1,632 1,672 1,656 ' 1,673 ' 1,524 
т r r f | 
5,220 5,010' 4,240 4,300 3,060 
1,920% 1,8924 1900 I 1,900 1.100 
65,000" — 72,300" 77700" __ 82,00' — ^ 36400* 7 


pplications. Information on aluminum hydrate for all 
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BERYLLIUM 
By Brian W. Jaskula 


Domestic survey data and tables were prepared by Joseph M. Krisanda, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


US. mine shipments of beryllium ore in 2009 decreased 31% 
from those of 2008, and ore consumption for the production 
of beryllium hydroxide decreased 32% (table 1). The Defense 
National Stockpile Center (DNSC) of the U.S. Department of 
Defense (DOD) offered and sold selected beryllium materials 
бот the National Defense Stockpile (NDS). On the basis of 
estimated contained beryllium, total U.S. imports and exports of 
beryllium materials were lower than those of 2008. 

Beryl is frequently stockpiled for later processing. China 
5 thought to be a significant producer, but does not report its 
beryl production. As a result, world production and the U.S. 
share of world production have a high degree of uncertainty. In 
2009, estimated world beryllium mine production decreased by 
2% compared with that of 2008 (table 4). The United States 
accounted for about 84% of estimated world production. 

Beryllium is gray in color and one of the lightest metals. 
lts other physical and mechanical properties—outstanding 
stiffness-to-weight and strength-to-weight ratios, one of the 
highest melting points of all light metals, high specific heat, 
excellent thermal conductivity, outstanding dimensional 
stability over a wide range of temperatures, reflectivity, the 
lowest neutron absorption cross section of any metal and a high 
Nutton-scattering cross section, and transparency to x rays— 
make it useful for many applications. Beryllium is used 
primarily as бегу ит-соррег alloys, beryllium oxide ceramics, 
and beryllium metal in a wide variety of products in aerospace, 
IE (ignition components), computer (computer chip 
i sinks), defense, electronics (highly conductive and strong 
о machinery, home appliance (microwave guides), 
I kis eM (bearings and bushings), instrumentation 
А 0! System, medical, nuclear, oil and gas drilling, plastic 

ng, telecommunications, undersea and marine, and other 

applications. | 
re gee um minerals are of commercial importance 
S than 1% be | eryllium. Bertrandite, which contains 
mined in the шей сы the principal beryllium mineral 

lm, is the ue | Beryl, which contains about 4% 
Verl. Aquamarine ae mineral mined in the rest of the 
organi are ae : Ixbite, emerald, goshenite, heliodor, and 
0 gem-quality be orms of the mineral beryl. More information 
Gemstones ch гу! and chrysoberyl сап be found in the 
Minerals es of the U.S, Geological Survey (USGS) 

‚ Volume I, Metals and Minerals. 


"абод and Government Programs 
Strateg; , 
0 Defense к. Protection Board.—The U.S. Department 
0 sentatives a Materials Protection Board (Comprised 
the Under Secre om the Office of the Secretary of Defense; 
and Logistics: a) : Defense for Acquisition, Technology, 
i nder Secretary of Defense for Intelligence; 
ОМ. 2009 
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and the Secretaries of the Air Force, Army, and Navy) ruled 

that high-purity beryllium was both a strategic and a critical 
material, that domestic beryllium production capabilities had 
abated, and required the DOD to continue to take special actions 
to maintain a long-term domestic supply (Metal-Pages, 2009; 
U.S. Department of Defense, 2009). 

Defense Production Act. —DOD, under its Defense Production 
Act Title III Program with Brush Wellman Inc. [a subsidiary of 
leading beryllium producer Brush Engineered Materials Inc. 
(BEM)], entered phase 2 of its Technology Investment Agreement 
for the construction and startup of a $90.3 million primary 
beryllium facility in Elmore, OH. The objective of the partnership 
between DOD and Brush Wellman was to ensure a long-term 
domestic supply of primary beryllium, the feed material used 
to make beryllium metal products. Brush Wellman was to fund 
approximately $23.2 million of the project, with the remaining 
balance to be funded by DOD. Construction was expected to be 
completed by mid-2010 (Smith Horn, 2008; Brush Engineered 
Materials Inc., 20102, p. 39). 

National Defense Stockpile. —The United States maintained 
a stockpile of strategic materials for use during a national 
emergency. As of December 31, 2009, the NDS goal for 
hot-pressed beryllium metal powder was 45 metric tons (t) 
(table 2). However, a goal of 155 t of hot-pressed beryllium 
metal powder had been proposed in the 2003 National Defense 
Stockpile Requirements Report to the Congress. The Annual 
Materials Plan for fiscal year 2009, which represented the 
maximum quantities of beryllium materials that could be sold 
from October 1, 2008, through September 30, 2009, was as 
follows: 1,000 t of beryl ore (36 t of beryllium content), actual 
quantity limited to remaining sales authority or inventory: 300 t 
of beryllium-copper master alloy (BCMA) (11 t of beryllium 
content), actual quantity limited to remaining sales authority 
or inventory; and 36 t of beryllium metal (table 2). The DNSC 
shipped 19 t of beryllium metal in 2009. NDS calendar yearend 
inventories of beryllium materials are listed in table 2 (U.S. 
Department of Defense, 2010, p. 6). 


Production 


Domestic production and consumption statistics for 
beryllium-containing ores, as listed in tables 1 and 4, were 
based on data collected by the USGS by means of two voluntary 
surveys of U.S. operations. A small number of unidentified 
producers may have shipped negligible quantities of byproduct 
beryl, but these have not been included. In 2009, domestic mine 
shipments were less than those of 2008. 

The United States is one of only three countries known 
to process beryllium ores and concentrates into beryllium 
products. Brush Resources Inc. (a subsidiary of BEM) converted 
bertrandite from open pit mines in the Topaz-Spor Mountain 
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region of Juab County, UT, along with imported beryl and beryl 
from the NDS, into beryllium hydroxide at its operations near 
Delta, UT. Some of the beryllium hydroxide was shipped to 
Elmore, where Brush Wellman converted it into BCMA, metal, 
or oxide, and some was sold to NGK Insulators, Ltd. of Japan. 

As part of its effort to become a vertically integrated 
supplier of beryllium products, IBC Advanced Alloys Corp. 
(Vancouver, British Columbia, Canada) focused on three distinct 
business areas in 2009: beryllium exploration, downstream 
manufacturing of beryllium products, and beryllium research. In 
2008, to support its beryllium exploration effort, IBC acquired 
Rare Earths Ltd. (REL), a Colorado-based beryllium exploration 
company. Also in 2008, IBC acquired the Boomer Mine, located 
in Park County, CO, and completed the staking of 517 beryllium 
mineral claims in the Lake George District of Colorado, an area 
that included the Boomer Mine (International Beryllium Corp., 
2008a, b, c). 

In 2009, IBC, in partnership with Purdue University and 
Texas A&M University, continued research into a new type of 
beryllium oxide (BeO) enhanced nuclear fuel. IBC was funding 
a 2-year, $500,000 research project by Purdue University’s i 
Department of Nuclear Engineering to investigate the possibility 
of producing a longer lasting, more efficient, and safer nuclear 
fuel pellet by the addition of BeO to the uranium oxide pellet. 
Currently produced uranium oxide fuels, while stable and 
safe, are not efficient at conducting heat, which limits the 
power generated and causes fuel pellets to crack and degrade 
prematurely, necessitating replacement before the fuel has been 
entirely used. The addition of BeO may help cool the fuel pellet, 
allowing it to operate at a lower temperature and be used for 
a longer time, resulting in a more efficient burning of the fuel. 

A lower temperature would also allow for safer, more flexible 
reactor operation. If successful, the BeO-enhanced nuclear 

fuel pellet could increase demand for beryllium substantially 
(Mandel, 2008; Venere and Sequin, 2008; IBC Advanced Alloys 
Corp., 2009b). 


Environment 


he toxic nature of beryllium, various 

Bose uod and State guidelines and regulations have 
been established regarding beryllium content in air, water, and 
other media. Industry must maintain careful control over the 

tity of beryllium dust, fumes, and mists in the workplace. 
ed of potential health hazards adds to the final cost of 
beryllium products (Petkof, 1985, p. 80; Rossman, dace ee 
Powers, 1991, p. 277—281; Kramet, 1998, p. 107-108; Smith, 
Ingerman, and Amata, 2002, p. 11-15, 193-200). 


Consumption 


t consumption of all beryllium materials, as 
күзе mine она net trade, and changes in 
ent and industry stocks, was estimated to be about 
О шы beryllium in 2009, which was a decrease 
p a from the 218 t calculated for 2008. The decrease in 
: ud consumption was the result of reduced shipments of 
app 


beryl ore BCMA, and beryllium metal from the NDS, and the 
гу! 01%, , 
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reduced production and consumption of bertrandite by Brush 
Wellman. 

Since the closure of Brush Wellman's primary beryllium 
production facility in Elmore, OH, in 2000, the company has 
met its beryllium metal requirements by purchasing materials 
from the NDS and foreign producers. BEM's Beryllium and 
Beryllium Composites unit manufactured products of beryllium 
metal and two families of metal matrix composites—one 
made from aluminum and beryllium and the other made 
from beryllium and BeO. The products, in the form of foil, 
rods, sheets, tubes, and a variety of customized shapes, were 
produced at plants in Elmore and in Fremont, CA. Sales 
of beryllium products for defense applications, primarily 
aerospace and missile systems, and for medical and industrial 
x-ray applications decreased 26% compared with those of 
2008, primarily owing to delayed funding for orders from the 
defense market in the second half of 2009. Development work 
on high-end beryllium speaker domes continued throughout 
2009, with market growth expected in 2010 (Brush Engineered 
Materials Inc., 2010a, p. 32). 

BEM’s Beryllium and Beryllium Composites unit included 
Brush Ceramic Products Inc., which produced BeO ceramic 
products for aerospace, defense, electronics, medical, 
semiconductor, telecommunications, and wireless applications 
at its plant in Tucson, AZ. Sales of ceramic products decreased 
42% in 2009 compared with those of 2008 as the worldwide 
economic downturn affected BEM’s key ceramic customer 
(Brush Engineered Materials Inc., 2010a, p. 32). 

BEM’s Specialty Engineered Alloys unit produced соррег- 
and nickel-based alloy products, the majority of which contained 
beryllium. Alloy strip products (which were used as connectors, 
contacts, shielding, switches, and relays) and alloy bulk 
products (including bar, plate, rod, tube, and customized forms) 
were produced at plants in Elmore and in Shoemakersville, 
PA. In 2009, the total shipment volume of alloy strip products 
was 32% lower than that of 2008—the result of continued 
softening in the automotive electronics market, the computer 
and telecommunications market, and excess inventories In the 
supply chain brought on by the global financial situation and 
related economic downturn. The total shipment volume of bulk 
alloy products decreased 45% compared with that of 2008— 
the result of reduced demand from the aerospace, oil and gas 
markets, and excess inventories within the supply chain (Brush 
Engineered Materials Inc., 2010а, p. 30, 31). 

BEM's long-term supply arrangement with J SC Ulba | 
Metallurgical Plant (UMP), which was part of Kazakhstan S 
National Atomic Company Kazatomprom JSC, and its 
marketing representative RWE NUKEM, Inc. (Danbury, CT) 
to purchase BCMA and beryllium vacuum-cast billet was 
terminated on December 31, 2008. In 2009, any purchases by 
BEM from RWE NUKEM used BEM's normal purchasing 
practices (Brush Engineered Materials Inc., 2010a, p. 76). | 

ВЕМ announced that its Electrofusion Products group WOU 
provide four beryllium beam pipes for the Large Hadron 
Collider (LHC), a particle accelerator located near Geneya | 

Switzerland. The LHC planned to recreate the conditions Е 
after the Big Bang event that theoretically led to the forma 
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of the universe, using the beryllium beam pipes to ensure high 
energy collisions of subatomic particles. The beryllium in the 
beam pipes is essentially transparent to the subatomic particles 
owing to its low atomic number and low density, allowing 
the particle detectors to be free of significant interference. 
The beryllium in the beam pipes allows the pipes to remain 
dimensionally stable with the ultra high vacuum inside. Other 
advantages of using beryllium in the beam pipes include thermal 
stability at temperatures approaching absolute zero and lack of 
magnetism which allows multipole magnets to steer and focus 
the particle beam without interference. Beryllium’s low atomic 
number also keeps the pipes from becoming radioactive from 
the radiation bombarding them (Brush Engineered Materials 
Inc., 2009). 
In 2009, as part of IBC’s effort to develop downstream 
beryllium manufacturing capabilities, the company entered 
into a letter of intent to acquire Beralcast Corp., a privately 
held specialty alloy manufacturing business based in Nashua, 
NH, which owned proprietary and patented technology for a 
castable beryllium aluminum alloy currently used in a variety 
of aerospace and advanced technology applications. IBC 
also acquired Specialloy Copper Alloys, LLC (New Madrid, 
MO), an established specialty alloy manufacturer. Specialloy 
had significant unused manufacturing capacity, which will be 
upgraded by IBC for beryllium-copper casting products. In 
2008, IBC acquired Freedom Alloys Inc. (Royersford, PA), 
primary producer-supplier of beryllium-copper casting and 
master alloy ingot products and Nonferrous Products Inc. 
(Franklin, IN), a specialty alloy processing company and 
manufacturer of forged copper, beryllium-copper, and bronze 
sir 2009; IBC Advanced Alloys Corp., 2009a; 
eryllium Corp., 2009, p. 4). 
А M = о letter of intent with Kazatomprom 
ja i : initiatives. The a was to negotiate a 
куйшш ы pai у Kazatomprom’s UMP would supply 
Ru. s tum alloy to IBC on preagreed terms. The 
Tie third was to lop а strategic partnerships. 
мара снага алы 
ryllium-enhanced nuclear fuel initiati | ine ле 
Alloys Corp., 2009c). MEN а 
MN von a research proposal with a 
develop "a : ia p еап-епеггу consulting company to 
vind energy and E | application of beryllium and BeO in the 
Vil assess the ae market. IBC and its research partner 
of apply Ну of an advanced plasma-based method 
iint a BeO coating to berylliu ecu 
luminum bronze. A BeO coat; ту ит, beryllium copper, and 
teg EU чо coating on bearings would increase 
ind turbines and therefore increase 


r ; 
Alloys Con ви (ће costs of operation (IBC Advanced 
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; and Olin Corp.'s Brass Division, East Alton, 
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Recycling 


Beryllium was recycled primarily from new scrap generated 
during the manufacture of beryllium-containing components. 
Detailed data on the quantities of recycled beryllium are not 
available but may represent as much as 10% of U.S. apparent 
consumption (Cunningham, 2004). 


Foreign Trade 


U.S. foreign trade in beryllium materials, as reported by the 
U.S. Census Bureau, is summarized in table 3. On the basis of 
estimated contained beryllium, beryllium exports decreased by 80% 
compared with those of 2008. Canada and Japan were the major 
recipients of these materials. On the basis of estimated contained 
beryllium, total beryllium imports decreased by 69% compared 
with those of 2008; however, beryllium ores and beryllium waste 
and scrap increased. Japan and Kazakhstan remained the leading 
suppliers of beryllium materials to the United States. 
| Net import reliance as a percentage of apparent consumption 
is used to measure the adequacy of current domestic beryllium 
production to meet U.S. demand. Net import reliance was 
defined as imports minus exports plus adjustments for 
Government and industry stock changes. Releases from stock 
including shipments from the NDS, were counted as part of > 
import reliance, regardless of whether the materials were 
imported or produced in the United States, For 2009, net i 
reliance as a percentage of apparent consumption was RS 
to be about 28% compared with about 2094 in 2008 The ds 
increase was primarily the result of a decrease in US. berylli 
mine shipments and continued drawdown in industry E id 


World Review 


| China. —Yingtan Ulba Shine Metal Materials Co. Ltd ( 
Joint venture between UMP and Ningbo Shengtai шз 
Metal Material Co. Ltd.) was formed in 2007 to Increase UMP: 
presence in the Chinese high-tech market. UMP was to sy | | 
raw materials, which would be processed into соррег-Бе ik ds 
mill products at Ningbo's plant in the Cixi Economic ка 
Development Zone of Ningbo, Zhejiang Province (Interfax 
Central Asia General Newswire, 2006; Interfax China Ltd., 200 
In 2009, Yingtan Ulba Shine completed construction of a ү G 
and began production of flat-rolled products from ан 
conductive beryllium-copper alloys. Plant capacity was re AE 
to be about 2,000 metric tons per year (gross weight) for Г 
products, and capacity utilization was expected to be 100% b 
yearend (Interfax Russia & CIS Metals and Mining Weekly. 3005 
Kazakhstan International Business Magazine, 2009). ' ' 
Kazakhstan.—Kazatomprom reported beryllium sales revenues 
to be 41% lower than those of 2008. UMP supplied about 
one-third of beryllium products to the world market in 2009 
compared with 3% in 1999. UMP reportedly produced from 
stockpiled beryllium concentrate imported mainly from Russia. 
The stockpile, which was built up during the Soviet era, was 
forecast in 2003 to be sufficient to Support production for about 
30 years (Metal Bulletin, 2003; McNeil, 2006; Kazatomprom 
JSC, 2010, p. 31, 32). Kazatomprom signed a letter of intent with 
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Toshiba Corp. in 2009 to establish a joint venture for the research, 
exploration, production, and sales of rare metals, including 
beryllium. Previously, as part of Japan's efforts to reduce its 
dependence on crude oil from the Middle East, Toshiba made 

an agreement with Kazatomprom in 2008 to secure supplies of 
rare metals and reactor components for Toshiba's nuclear power 
business. The agreement expanded on an existing deal under 
which Kazatomprom supplied uranium for Toshiba-built nuclear 
plants (Soble and Gorst, 2008; Reuters, 2009). 

Russia.—In 2009, it was announced that East Siberian Metals 
Corp. and UMP (Kazakhstan) signed a cooperative agreement 
to develop the Yermakovskoye beryllium deposit in the Siberian 
Republic of Buryatiya. Russian Technologies State Corp. was 
also interested in partnering on the project. Yermakovskoye 
was considered to be the largest beryllium deposit in Russia 


(Metal-Pages, 2008; Metropol Investment Financial Co. Ltd., 
2009). 


Outlook 


The United States is expected to remain self-sufficient with 
respect to most of its beryllium requirements. At yearend 2009, 
BEM reported proven bertrandite reserves in Juab County of 
5.83 million dry metric tons (6.43 million dry short tons) with 
an average grade of 0.266% beryllium. This represented about 
15,500 t of contained beryllium. BEM owned approximately 
95% of its proven mineral reserves and leased the remainder 
(Brush Engineered Materials Inc., 2010a, p. 42-43). 

It was expected that the 2010 U.S. shipments of 
beryllium-copper strip products and beryllium bulk products 
would increase considerably from those of 2009 owing to 
improved market conditions. Increased demand for strip 
products was anticipated from the automotive electronics, 
and telecommunications and computer markets, with the 
telecommunications and computer markets’ consumer | 
electronics segment expected to increase substantially in 
2010. Increased demand for bulk products was expected from 
the aerospace and oil and gas markets. Increased demand for 
beryllium-based metals and metal matrix composites was | 
anticipated from defense and commercial applications, including 
medical and analytical x-ray product applications (Brush 
Engineered Materials Inc., 2010b). 
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SALIENT BERYLLIUM MINERAL STATISTICS 


(Metric tons of beryllium content) 


——— ——— 2—4 — — ~ - 


2 ___ 2005 200 2007 2008 2009 
United States, beryllium-containing ores: | mM i 
_ Mine shipments! ОНТ = HỌ | 155 150 175 120 
. Imports for consumption, beryl? = = МИ С 
_ Consumption, reported _ "EU 180 190 m 220 i 1 50) 
. Stocks, December 31: EE | Е 

.. Industry | И О 50 100 60 30 
__9.5. Government, beryl^^ - _____ MEM. 8 20) NC 
World, production*? - 04 — 4 19) 144 


"Estimated. -- Zero. 

1 

Data аге rounded to the nearest 5 metric tons. 
2 

Based on a beryllium content of 4%. 


3 
Data are rounded to the nearest 10 metric tons. 


"Defense National Stockpile Center. Data for 2005-06 include beryl committed for sale pending 
shipment and uncommitted beryl. Data for 2007—09 are uncommitted бегу! only. 


5 
Less than 4 unit, 


"LUM 2999 
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ТАВГЕ 2 
U.S. GOVERNMENT NATIONAL DEFENSE STOCKPILE BERYLLIUM STATISTICS IN 2009! 


(Metric tons of beryllium content) 


———— m 40 2—26 0 ———— 2—4 ———- a ——— — ——— se эшш 


Annual U ncommitted 


Stockpile Disposal Materials inventory, 


Material goal authority ____ Plan! December 31 _ 
Beryl oe mE = (s 36° (9 
Beryllium-copper master alloy Ш -- — 11° ES 
Beryllium meal о 
 Ног-ргевзед powder NEM 45 87 = 1327 
Vacuum-cast BH 8. 

Total 45 95 36 14] 
“Grand tot 49 95 83 141 
Ta Zero, о 


'Data were converted from gross weights reported in short tons; may not add to totals shown. 
"Goal effective as of December 28, 2001. 


>Total quantity of material that can be disposed. 


‘Maximum quantity of material that can be disposed during 12-month period ending September 30, 2009. 
*Less than У unit. 


$ Actual quantity will be limited to remaining inventory. 
"Held for goal. 


Source: Defense National Stockpile Center. 
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ТАВГЕ 4 
BERYL: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons, gross weight) 


"ETIN Country’ К | Я 2005 _ 
China .—  — | " 500 
Madagascar^" - AL с u 12 
Mozambique | _ ||| _ 146 
Portugal . — | |. u = 5 
United States, mine shipments! ease 2,780 
. Total " | mE | 3,450 


*Estimated. 'Revised. 


2006 
500 


3.830 
4,360 


2007 — 2008 2009" 
500 500 500 
12 12 12 
31° 8' 45 

5 5 5 
3,810 4,410 3.030 
4,360 — 4.940 ' 3,590 


'World totals, U.S. data, and estimated data аге rounded to no more than three significant digits; may not add to totals shown. 
2Table includes data available through June 10, 2010. Unless otherwise noted, figures represent Бегу! ore for the production of 


beryllium and exclude gem-quality beryl. 


3 Argentina, Kazakhstan, Nigeria, Russia, and Uganda may have produced beryl ore, but information is inadequate to make reliable 
estimates of production. Other nations that produced gemstone beryl ore may also have produced some industrial beryl ore. 


*Includes ornamental and industrial products. 


5Includes bertrandite ore, calculated as equivalent to beryl containing 11% beryllium oxide. 
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BISMUTH 
By James F. Carlin, Jr. 


Domestic survey data and tables were prepared by Lisa Mersdorf, statistical assistant, and the world production table was 


prepared by Lisa D. Miller, international data coordinator. 


Bismuth consumption in the United States was estimated to 
be 1,180 metric tons (t), an increase of 8% compared with that 
of 2008 (tables 1, 2). The estimated value of bismuth consumed 
domestically was $19 million in 2009. The estimated domestic 
consumption breakdown for bismuth for 2009 was: 6094 for 
chemical and pharmaceutical uses; 36% for metallurgical 
additives for casting and galvanizing; and 4% for bismuth 
alloys, fusible alloys, solder and ammunition (table 2). 

Bismuth was last produced domestically, as a byproduct of 
lead refining, at a Nebraska refinery that closed in 1997. The 
last stocks of bismuth in the National Defense Stockpile were 
sold that same year. In 2009, all primary bismuth consumed 
In the United States was imported. Only a small amount of 
bismuth was obtained by recycling old scrap. The leading 
кн of refined bismuth in 2009 were, in descending order, 

hina, Mexico, Belgium, and Peru. Belgium had no bismuth 
о diris and its sole bismuth producer refined metal 
" m а и concentrates, and smelter residues and flue 
State we p origin. The principal suppliers to the United 
эш е : Ina, Belgium, the Republic of Korea, the United 

: Kis Mexico, in descending order. 
fr leas жол new uses for bismuth as a nontoxic substitute 
Ti к d о Тћезе include the use of bismuth 
and solders owl hunting, lubricating greases, pigments, 
ка а average dealer price for bismuth in 2009 
и 0 57.84 рег pound, a 38% decrease from that of 


“WO. [n 
: dustry Observers attributed the price decline to the world 
Conomic Slowdown. 


Production 


Domestic Production of 
ti Some domestic firm 
ISmuth from fusible allo 
Production data were not 
Stimated to be less than 


Primary refined bismuth ceased in 

5 continued to recover secondary 

У Scrap in 2009, but secondary 
available. Secondary production was 
5% of domestic supply during the year. 


The U. 
"mpi иу Survey surveys domestic bismuth 
estimated based on у. The mount used by nonrespondents is 
"т other soy Pads from Prior years or on information 
ces. Accordingly, estimated bismuth 


“Onsumption w 
as : . 
Compared with uo i 80 t in 2009, an increase of 894 


Об уље Р 
Cosmet m of bismuth in chemical uses (chemicals, 
compared wi im armaceutica]s) in 2009 increased by 1894 
"gistered а 310 at In 2008. The alloys category of use 
that in 2008. М ? decline in consumption in 2009 compared with 


Metallurgical additives experienced a 13% increase 
"ISMUTH 2999 
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in consumption in 2009 compared with those in 2008. These 
substantial declines, especially for alloys and metallurgical 
additives, were attributed to the general economic slowdown, 
which especially affected industrial applications. 

Bismuth pharmaceuticals include the well-known bismuth 
salicylate (the active ingredient in over-the-counter stomach 
remedies) and other bismuth medicinal compounds used to 
treat burns, intestinal disorders, and stomach ulcers in humans 
and animals. Bismuth nitrate is the initial material used for the 
production of most bismuth pharmaceutical compounds. Other 
applications of bismuth chemicals and compounds include uses 
in superconductors and pearlescent pigments for cosmetics and 
paints. 

Bismuth metal is used primarily as a major constituent of 
various alloys and as a metallurgical additive (table 2). One 
class of bismuth alloys consists of fusible (low-melting-point, 
as low as 20? C) alloys, which are combinations of bismuth 
with other metals, such as antimony, cadmium, gallium, indium, 
lead, and tin. Applications for those alloys include fuel tank 
safety plugs, holders for optical lens grinding, and other articles 
for machining or grinding, solders, and fire sprinkler triggering 
mechanisms. 

In addition to lead-free solder noted above, bismuth has been 
a substitute for lead added to certain steel products to provide 
greater machinability. A major domestic steel producer began to 
use a bismuth-containing substitute for the leaded alloy about 
1982. Although bismuth has been used successfully to replace 
lead in various applications, it has been challenged as a lead 
substitute by tin and tungsten (Cusack, 1999). 

Bismuth 15 also added in small amounts to aluminum (along 
with lead) and copper alloys to improve machinability. It is also 
added to malleable iron graphite flakes. These uses constitute 
the traditional metallurgical additives category. 


Prices 


In 2009, the annual average Platts Metals Week New York 
dealer price for bismuth declined to $7.84 per pound, a decrease 
of 38% from that in 2008. The annual average price had 
experienced a steady and substantial rise from 2003 to 2007. 

In 2009, the weekly bismuth price started the year at $8.50 
to $9.50 per pound. The price reached a low for the year in 
early August, at $5.50 to $6.50 per pound, then rose later in the 
third and fourth quarters to finish the year at $7.35 to $8.00 per 


pound. 


Foreign Trade 


U.S. exports of bismuth metal, alloys, and waste and scrap 
rose by 6% compared with those in 2008. Notable increases 
were recorded for exports to Belgium, China, France, and 


Vietnam. Substantial decreases were noted for exports to 
Canada, Mexico, Thailand, and the United Kingdom. 

U.S. imports of metallic bismuth decreased by 35% compared 
with the 2008 figures (table 4). Bismuth imports were about 
three times greater (by weight) than bismuth exports. The 
leading import source for the United States was China, which 
supplied 44% of imports. Considerable increases in imports 
were observed for those from the Republic of Korea and 
Mexico. There were sizable decreases in imports from China, 
Hong Kong, Peru, and the United Kingdom. 


World Review 


In much of the world, bismuth is produced as a byproduct of 
smelting lead ores. In China, it is also a byproduct of fluorspar, 
tin, and tungsten ore processing. In Bolivia, the Tasna Mine, 
the only mine that produces bismuth from bismuth ore, has 
been on standby since the mid-1990s, awaiting a sufficient and 
substantial rise in the metal price. 

World refinery production of bismuth was 15.000 t, the 
same as that in 2008. China was the world's leading producer 
of refined bismuth with 80% of the world total, followed by 
Mexico with 6%, and Belgium with 5%. 

Bolivia.—The Mining and Metallurgy Ministry announced 
that exports of bismuth from the Telamayo smelter in Potosi 
Department would begin in June 2009. The smelter, which was 
restarted in late 2008 following an investment of $1 million, 
refined minerals, such as antimony, arsenic, bismuth, copper, 
tin, and tungsten. Telamayo produced | metric ton per day of | 
bismuth, which was а byproduct of refined copper, lead, and tin 
production (Metal-Pages, 2009). | 

Canada.—F ortune Minerals Ltd. (London, Ontario) | 
announced further progress with its NICO gold-cobalt-bismuth- 
copper project. NICO is a planned vertically integrated project 
to mine and concentrate ores from Fortune's deposit in the 
Northwest Territories. Fortune entered into an agreement to 
purchase land near Saskatoon, Saskatchewan, on which it 
proposes to construct its southern hydrometallurgical facility. 
Bulk concentrates would be transported by truck and rail to the 
facility for processing to high-value metal products, including 
bismuth cathodes, cobalt, copper, and gold dore. Beginning in 
2012, the Saskatoon refinery would process 80,000 metric tons 
per year (уг) of NICO sulfide concentrates each year, yielding 
average production of 1,800 vyr of 99.8% cobalt cathode, 1,900 
t/yr of 99.8% bismuth cathode, as well as 2,500 kilograms per 
year (kg/yr) of gold in the first 2 years of mine life, followed 
by 840 kg/yr of gold production in subsequent years (Fortune 
Minerals Ltd., 2009). 

Mexico.—Met-Mex Penoles S.A. de C.V. (Torreon), a 
significant bismuth refiner, declared force majeure on its lead 
and precious metals processing in March owing to a strike 
that began in February over a wage dispute. Because of an 
oversupplied world bismuth market, the force majeure did not 
materially affect prices. The 60-day strike ended in April (Metal 
Bulletin, 2009). | 

Peru.—Doe Run Peru (Lima) encountered financial 
difficulties and furloughed its workers from August 1 through 
yearend (American Metal Market, 2009). Doe Run Peru 
announced that it had signed a letter of intent with Glencore 
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International AG (Baar, Switzerland) for a credit line that could a 
be used as working capital to restart its La Oroya polymetallic м 
smelter, which has been idle since June 2009. The funds also т 
could be partially used to finance part of its environmental 
cleanup program at La Oroya, which was estimated to cost 
$156 million. La Oroya refined bismuth as well as several other 
metals (American Metal Market, 2010). 


Outlook 


Over much of the past decade, worldwide bismuth demand 
has been increasing at about 3% to 5% per year. However, the 
global economic slowdown that began in late 2008 and extended 
through 2009 led to a substantial contraction in consumption. 

World consumption of bismuth in the steel sector decreased, 
although it was relatively minor compared with that in other use 
sectors. World consumption in the chemical industry seemed to 
be rising. especially in Japan, as bismuth began to replace lead 
in pigments. 

Selected segments of the bismuth use markets, such as 
metallurgical additives in particular, were very much involved 
in the industrial sectors of the economy, and any improvement | 
there will likely depend on how quickly (ће world's ` 
industrialized nations can rebound from the 2008-09 economic : 
slowdown. 

Commercial and research organizations in Europe, Japan, | 
and North America agreed to a framework to eliminate lead | 
from solders in manufacturing. This agreement would tend | 
to increase the demand for bismuth during the 2010 through d 
2012 period because bismuth is used in some solders. Many 
Japanese manufacturers were using lead-free solders in some 
or all of their soldering applications, and studies on how best to 
develop lead-free solders were being performed independently 
by the European Union, Japan, the Republic of Korea, and the 
United States. Although world lead consumption was expected 
to be reduced by only 0.8% by these moves, world bismuth 
consumption may increase by about 25% by this trend. 

A significant, near-term increase in supplies of lead byproduct 
bismuth was unlikely because world production of lead from 
mine sources was expected to be relatively stable, and an 
increasing portion of lead demand was expected to be met by 
recycling. A global shortage of bismuth, however, was not 
anticipated. In China, new technologies have increased world 
bismuth reserves. Therefore, despite large increases in world 


demand, supplies from China can be expected to help keep the 
bismuth market stable. 
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TABLE 1 
SALIENT BISMUTH STATISTICS! 


EL ар. 


2005 2006 2007 2008 2009 
United States: о E M 
_ Consumption"? metric tons 2,390 1960 — — 2630 — 1090 180 
UD Aa 311 QU — 375 _ 397 
lmporsforconsumpion до _ 2530 — 230 ^ 300 190 = 1250 
Price, average, domestic dealer dollars perpound 39 504 __ 1407 _ 1273 ___784 
— Stocks, December 31, consumer metric tons US 120" 28 14 
World production:* 4 
_ Mine, metal content’ do. 5,400 5,800 6,200 7,600" 8200 
RY do. 14,000 — 15,000 16,000 15,000 15,000 


"Estimated. 'Revised. do. Ditto. 

Раца аге rounded to no more than three significant digits. 
"Estimated based on net imports. 

"Comprises bismuth metal and the bismuth content of alloys and waste and Scrap. 


‘Data are rounded to no more than two significant digits. 
5 
Excludes the United States 


TABLE 2 
ESTIMATED BISMUTH METAL CONSUMED 


IN THE UNITED STATES, BY USE"? 


(Metric tons) 


Use — — 2008 2009 
Chemicals? 597 706 
Bismuth alloys i 75 52 
Metallurgical additives | 375 422 
Other 38 3 
Total 1090 1,180 


"Data are rounded to no more than three significant 


digits; may not add to totals shown. 
“Estimated based on net imports. 
"Includes industrial and laboratory chemicals, 


cosmetics, and pharmaceuticals. 
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TABLE 3 
U.S. EXPORTS OF BISMUTH METAL, ALLOYS, AND WASTE AND SCRAP, 


Value 


_ (thousands) 


BY COUNTRY’ 
2008. 2009 

Quantity — Quantity —— 

(kilograms, Value (kilograms, 
nu Country metal content) (thousands) metal content) 
Argentina — — —— 83400 $78 — 220 
Australia Д 319 3 и 
Austria — ЕРИ 140 4 = 
Belgium - - 56,600 
Belize m 2l 3 E 
Bolivia — = i; 136 
Brazil NE 28.400 264 13,400 
Canada = 55,100 866 32.900 
China 3,210 79 28.800 
Colombia 3,120 82 1.230 
Сома Rica 2,130 19 к 
Cyprus ны 51 7 34 
Стесћ Republic К 3,400 31 99 
Dominican Republic 8.950 81 6.550 
Egypt m 1,020 38 97 
France E 13,600 791 121.000 
Germany m 3,380 39 2.420 
Hong Kong Е 1,730 30 2,410 
India - | 710 14 121 
пејат. 124 4 ка 
Israel | 3,490 33 _ 
Japan mE 4,460 117 11,000 
Когеа, Republic of 54 5 -- 
Мей ө с 76,400 998 59,300 
Paraguay VENIM = 5 106 
Saudi Arabia 1.470 13 27 
Singapore mE | 8,680 103 445 
Slovenia | -- - 316 
South Africa 50 7 30 
Spin 163 9 283 
Sweden 794 12 83 
Taiwan MM | 55 9 219 
Thailand о 25,500 446 8,590 
Turkey u -- -- 361 
United Arab Emirates 20 4 = 
United Kingdom — 101,000 2.370 4,710 
Vietnam 18,400 174 45.200 
Toal (375000 | 6730 397,000 
БА Zero. 


$17 


50 
EET 
_ 5.820 


! Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 
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Belgium 
Canada 


Italy 


Korea, Republic of 


Mexico 


Netherlands 


Switzerland 


United Kingdom B 


TABLE 4 
U.S. IMPORTS FOR CONSUMPTION OF METALLIC BISMUTH, BY COUNTRY! 


2008 2009 

~ Quantity | Value — Quantity - Value 
(kilograms) (thousands) (kilograms) (thousands) 
509,000 $10,500 — 450,000 $8,350 
18,500 229 5,740 88 
998,000 24,200 554,000 8,180 
23,100 533 -- = 
696 41 1,600 94 
93,500 1,980 2 2n 
50 7 50 8 
104 15 -- = 
-- - 9,850 185 
-- -- 75,100 1,170 
40,000 1,080 59,400 758 
416 91 124 22 
55,700 1,100 29,400 386 
80 17 = Ра 
-- -- 3,320 239 
825 29 = ЕА 
6 5 x a 
. 186000 — _ 4,890 62,400 1,110 
1,930,000 — 44.700 1,250,000 20,600 


"E - 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 


TABLE 5 
BISMUTH: ESTIMATED WORLD MINE AND REFINERY PRODUCTION, BY COUNTRY"? 


(Metric tons) 


——"——: = Н i i 
Coun — — и Mine MN VT" _ _ __Кећпегу — _ 

Бш S 2006 _ 2007 208 — 309 205 2006 _ 2007 3008 200 
Bolivia p Ré NE E vi 800 800 800 800 800 
Bi С ж 1850 м! 28% 50 E IUS - 92 100 
Cana 77 40 45 45 45 NA 359 30 30 30 МА 
Gi 7 185 (7 137 3 71 86 ? 250 250 200 150 ' 150 
lu ——— 5000 3,000 3,500 5,000 6000 10600 11,800 1210 12,000 12,000 
ao Ке Е М = ч 5 5 5 5 5 
Kazakhstan = 21 20 20 21 463? 425° 408 410° 420 
Mexico ——— 140 140 145 150 150 120 115 120 125 125 
lm crest s , 186? 1,200 1,170 854 9703 1,1862 1,200 1,170 854 
Romania 777 952 950 950 960 960 Р 600 600 600 600 600 
Russia С 0 40 40 40 40 35 30 30 30 МА 

lap oe ee 55 55 70 65 10 1 R 3 a 
Рети 5400 __ 5,800 6,200 7,600 ' 8,200 14,000 15,000 16,000 15,000 15,000 
| о "во, NA Not available. — Zero. Е 
"Table om "ince to no more than three significant digits. 

avai ; А 

poned figure ailable through April 1, 2010. Bismuth is produced primarily as a byproduct of other metals, mainly lead and tungsten. 

igures listed 

| under mj 
Mine Output figure ui Output are the metal content of concentrates produced, according to Natural Resources Canada, 2005-06. 

$ : 
orld totals аге round ve been estimated to be 5% of reported metal output figures. 
bi MUTE unded to по more than two significant digits 
—2009 | 1215 


ч и 
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BORON 
By Marc A. Angulo 


Domestic survey data and tables were prepared by Forest H. Morgan, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


U.S. consumption of minerals and compounds reported in 
boron oxide continued to increase in 2009 but has been withheld 
to avoid disclosing company proprietary data (table 1). Turkey 
and the United States were the world's leading producers of 
boron minerals (table 6). World production of boron minerals 
decreased in 2009 to an estimated 3.51 million metric tons (Mt) 
compared with 3.85 Mt in 2008 (excluding U.S. production). 
The amount of boron compounds exported in 2009 was 171,000 
metric tons (t) of boric acid and 417,000 t of sodium borate 
(tables 1, 4). Boron imports consisted primarily of borax, boric 
cid, colemanite, and ulexite (tables 1, 5). 

Elemental boron is a metalloid which has limited commercial 
applications. Boron compounds, chiefly borates, are 
commercially important; therefore, boron products are priced 
nd sold based on boric oxide content (B,O,), which varies by 
оге and compound, and on the absence or presence of sodium 
and calcium (table 2). Borax, one of the most important boron 
minerals for industrial use, is a white crystalline substance 
chemically known as sodium tetraborate decahydrate and 
found n nature as the mineral tincal. Boric acid, also known as 
ee or boracic acid, is a white, colorless crystalline 
с d in technical, national formulary, and special quality 
din granules or powder. Colemanite (hydrated calcium 
ieee а sodium borate), tincal, and шехне 
BUCO a ы od were the minerals of most 

е United States (table 2). 


Production 


и таке ир 90% of the borates used by industry 

мк E ж sodium borates tincal and kernite, the calcium 

orate depos i and the sodium-calcium borate ulexite. 

climates, with fel associated with volcanic activity and arid 
ien ofthe ў : argest borate deposits located in the Mojave 

i зө, States, the Alpide belt in southern Asia, 

were extracted pr; tor South America. As a result, most borates 

Ser extent in Лени In California and Turkey and to a 

Oron Compound entina, Bolivia, Chile, China, and Peru. 

underground m. 5 and minerals were produced by surface and 
OMestic e and from brine. 

Survey from et boron were derived by the U.S. Geological 

Tinto Group's U & Survey of two U.S. producers—Rio 

lc (СУМ) т Вогах Inc. and Searles Valley Minerals, 

Withheld to avoid Fei 81165 responded; however, data were 

© Calcium Бог о company proprietary data (table 1). 

and Operated by F ate mine in Newberry Springs, CA, owned 

Feb e Minerals Corp., has been idle since 

D. alley Nation өк s last active mining operation 
eo in 2008 (Nas; E (owned by American Borate 

ued to im ark Service, 2010). American 

port Turkish ulexite and colemanite, 


which was processed in plants in Chesapeake, VA, and 
Blacksburg, SC, through Industrial Minerals Inc. (American 
Borate Co., 2005; Industrial Minerals Inc., 2007). 

SVM produced borax and boric acid from brines containing 
potassium and sodium borates which were extracted from three 
salt layers, up to 100 meters (m) deep, in Searles Lake, located 
near Trona in San Bernardino County, CA. SVM's Trona 
and Westend plants refined the brines, producing anhydrous, 
decahydrate, and pentahydrous borax. These brines also 
supplied other commercial salts in addition to sodium borates 
and boric acid. 

Rio Tinto Borax (a wholly owned subsidiary of United 
Kingdom-based Rio Tinto M inerals) mined mainly tincal and 
kernite at Boron, CA, by open pit methods, and the ore was 
transported by truck to a storage area. Boric acid and refined 
sodium borates were produced at an onsite processing plant. 
Refined borate products were shipped by railcar or truck to 
North American customers or to the company's Wilmington 
facility at the Port of Los Angeles for international distribution 
Specialty borate products were made at the Wi Imington plant | 
According to a Securities and Exchange Commission report | 
filed by Rio Tinto Borax, the company produced 411,000 t of 
borates in 2009, a 30% decrease from the 591,000 t reported 
in 2008 (Rio Tinto plc, 2010, р. 26). As part of a divestment 
program in September 2007, Rio Tinto Minerals put Rio Tinto 
Borax on sale. In July 2009, the company canceled the sale 
because bidders had not matched the valuation of the asset 
(Industrial Minerals, 20094). 


Consumption 


The first reported use of borax was as a flux or bonding 
agent by Arabian gold and silversmiths in the eighth century, 
but current research suggests Babylonians may have used it 
4,000 years ago. Today, there are more than 300 end uses for 
borates, but more than three-quarters of the world's supply is 
sold and distributed to five end uses. The distribution of borates 
by end use in 2009 was glass, 57%; ceramics, 12%; fertilizer, 
12%; detergent, 5%; and other, 14% (Garrett, 1998; Hamilton, 
2006; Eti Maden AS, 2009, p. 19). Global demand for borates 
fell from 1.88 Mt of B,O, in 2008 to 1.50 Mt of В,О, in 2009, 

a 20% decrease, spurred by decreased Asian and European 
demand (Katsiouleris, 2010, p. 4). 

In 2009, U.S. imports for consumption of borax, boric acid, 
colemanite, and ulexite were 96,000 t, which was 38% less than 
the 156,000 t imported in 2008. In 2009, total U.S. apparent 
consumption of all boron products increased by 15% compared 
with that of 2008. | 

Agriculture. —Boron was the most widely used micronutrient, 
applied primarily to promote seed production. Boron fertilizers 
were mostly sourced from borax and colemanite owing to their 
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high water solubility; thus, boron fertilizers can be delivered 
through sprays or irrigation water. Total global demand for 
micronutrients was nearly 750,000 t in 2009 (Russell, 2010). 
Domestic consumption of boron fertilizers was estimated to be 
approximately 2% of total U.S. fertilizer consumption. 

Boron is essential for plant uptake of primary and secondary 
nutrients, such as calcium, manganese, magnesium, phosphorus, 
and zinc. It influences the transport of nutrients through plant 
membranes, which directly correlates into improved fruit 
development, germination, plant reproduction, and pollen 
production. Normal plant leaves typically contain 25 to 100 
parts per million of boron, with 1 kilogram per hectare of boron 
(1 pound per acre) in soil being adequate to maintain these 
levels. U.S. boron deficiencies in crops are found primarily in 
the Atlantic coastal plains, Great Lakes region, and the coastal 
Pacific Northwest, where soils tend to be acidic, leached, coarse 
sandy, or organic in nature. Excessive boron fertilization, on 
the other hand. can cause crop toxicity, which studies suggested 
was more often caused by higher boron levels in irrigation water 
than those in soil (Troeh and Thompson, 2005, p. 489). 

Ceramics.—Ceramics comprise the second largest application 
of borates after glass. Borates play an important role in ceramic 
glazes and enamels, increasing chemical, thermal, and wear 
resistance. Borax and colemanite are used in ceramics primarily 
as fluxing agents, with borax being used in higher temperature, 
and colemanite in lower temperature firings. Borates are also 
used in technical ceramics, an industry with applications in 
aerospace, ballistics, electronics, and medicine, which observed 
strong growth during the past decade. | 

Вогоп carbide is a key ingredient in lightweight ceramic 
armor, the use of which created increased United States and 
European consumption of boron carbide during the past few 
vears. Small Arms Protective Inserts, used by the U.S. military, 
are boron carbide ceramic plates inserted into Ke lar flak | 
jackets to protect against high-\ elocity projectiles ( Industrial 
Minerals, 2008b). 

A new calcined borate, known as E4972, was developed to 
replace conventional frits used in ceramic glazes. Frits were 
incorporated into glazes to obtain the appropriate technical 
and aesthetic properties under short firing о! ceramics. E4972 
possesses а low solubility, which enables its use in glaze 
formation (Industrial Minerals, 2009a). 

Detergents and Soaps. -Borates were used as oxygen-based 
bleaching agents, enzyme stabilizers, alkaline buffers, and 
water softeners in detergents and soaps. Two borates, E 
perborate and perborate tetrahydrate, W чеш as ун m 
bleaching agents since they contain true peroxygen vonds. 
Hydrogen peroxide, a very effective bleaching agent, is 
produced when sodium perborate undergoes hydrolysis when 
in contact with water. Because hydrogen peroxide cannot be 
effectively incorporated into detergents, sodium pim 
acts as its carrier (Rio Tinto Borax, 2005). Sodium эй rate, 
however, requires hot water to undergo > ура ий аа 
have emerged over excessive boron levels in эго ays owing 
to sodium perborate in detergents. Sodium percarbonate 

ed as a substitute primarily in Europe because 
has ме Е hydrogen peroxide а! lower temperatures. This 
zoe has affected boron consumption considerably. 
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Ferroboron.—Ferroboron (FeB) is a binary alloy of iron 
with a boron content between 17.5% and 24% and is the 
lowest cost boron additive for steel and other ferrous metals. 
On average, the steel industry consumes more than 50% of the 
ferroboron produced annually (Eti Holding Inc., 2003). Boron 
steel, containing nearly 0.008% ferroboron, possesses a higher 
strength and lighter weight than that of average high-strength 
steel, and is a useful material in the manufacturing of safe and 
fuel efficient automobiles. 

Ferroboron was also utilized in aluminum castings to refine 
grain; in copper-base alloys and high-conductance copper as 
a degasifier; and in the nonferrous metals industry, generally 
as a deoxidizer. Applications also include the manufacturing 
of neodymium-iron-boron (Nd-Fe-B) magnets, consuming 
nearly 10% of the ferroboron produced annually (Eti Holding 
Inc., 2003). Nd-Fe-B magnets possess the highest strength of 
all magnets and were used in computer hard drives, guidance 
systems, and wind turbines (Moores, 2010). 

Fire Retardants.—Boric acid was incorporated into wood 
flame-retardants to inhibit the transfer of combustible vapors 
and reduce the effective heat of combustion, resulting in 
reduced flame spread. Zinc borate was used in plastics as a 
multifunctional boron-based fire retardant, with applications in a 
variety of plastics and rubber compounds. Zinc borate is mainly 
used in flexible and rigid polyvinyl chloride formulations partly 
substituting for antimony trioxide. It is increasingly used as 
a component of halogenated and halogen-free formulations 
in epoxies, nylons, polyolefins, rubber, and thermoplastic 
polyesters. 

Glass. —Boron is used as an additive in glass to reduce 
thermal expansion, improve strength, chemical resistance 
and durability, and provide resistance against vibration, high 
temperature, and thermal shock. Boron is also used as a fluxing 
agent, reducing the viscosity of glass during formation to 
improve manufacturing. Depending on the application and 
quality of the glass, borax, boric acid, colemanite, ulexite, and 
sodium borates are typically used. | 

Аз in previous years, the glass industry remained the leading 
domestic market for boron. Insulation and textile fiberglass 
represents the largest single use of borates worldwide. Demand 
for fiberglass was dominated by the construction industry, which 
saw decreased U.S. activity in 2009 owing to the economic 
downturn. End uses for fiberglass are corrosion-resistant, heat- Г 
resistant, and high-strength fabrics, insulation, reinforcement, an 
sound absorption. The incorporation of borates into fiberglass 
greatly improves quality, establishing a product that 15 pucr 
lightweight, and thermal and chemicel resistant (Garrett, И 

Borosilicate refers to glass with boric oxide content ae 
5% and 30%. The boron in borosilicate imparts many valuable 
properties to the glass, such as increased mechanical sa j 
low coefficient of thermal expansion, and resistance to che g 
attack and thermal shock. Past application of borosilicate d 
from Pyrex® kitchenware to the thermal protection Md 
National Aeronautics and Space Administration Space 
i он treated wood is used in the construction of 

А : isms. Borates 
homes to protect against wood destroying organ nts roaches, 
prevent fungal decay and are deadly to carpenter an» 
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and termites. Borate treated wood has been used successfully 
for more than 50 years in New Zealand and for a decade in 
Hawaii—specifically to combat highly destructive termites. 

Boron fiber is a monofilament nearly 125 to 140 nanometers 
in diameter comprising elemental boron, typically produced 
under chemical vapor deposition of boron trichloride with 
tungsten wire acting as the catalyst. Owing to its high strength 
and hardness, boron fiber was used in the construction of the 
horizontal and vertical stabilizers and rudders of the F-14 and 
F-15 fighter and B-1 bomber aircrafts. The lower production 
cost and the higher availability associated with carbon fiber 
has limited boron fiber's use in modern aviation structural 
components. However, boron fiber has proven to be more 
advantageous than carbon fibers when used as a repair material 
for structural defects (Baker and others, 2004, p. 249). 

Various boron compounds are used in nuclear powerplants 
to control neutrons produced during nuclear fission. The 
isotope boron-10, in particular, possesses a high propensity for 
absorbing free neutrons, producing molecules of lithium and 
alpha particles after absorbing neutrons. Control rods composed 
of boron carbide are lowered into a nuclear reactor to control the 
fission reaction by capturing neutrons. Boric acid is used in the 
cooling water surrounding nuclear reactors to absorb escaping 
neutrons (Ceradyne Inc., 201 1). 
оо M сап ђе изед а$ precursor 
RE. E со Вогоп 
owing to its low coefficient of + pend | " оте 
Кж ыы ction an lack of toxicity. It 
r chats d u alternative to talcum powder, 
200, p К e ау Бе inked to ovarian cancer (Emsley, 
Шы. a "n has applications in cosmetics, 
ша fac S | etries. Borates are also added to brake 
tunc BE ricants, metalworking fluids, and water 

. boron oxide inhibits corrosion. 


Transportation and Distribution 


Каиде ~ borates were shipped in North America 
exclusive тапкы, producers had rail fleets dedicated to the 
rales were c of their products. Small shipments of 
f2.100-pound i е by EL от truck in specialty bags, usually 
ability of custom „о Prices for rail haulage depended on the 
ls unit trains | to load and unload efficiently, the ability to 
owned the s supply one's own railcars, and fuel prices. 
shortline E Railway, a 50-kilometer (km) (31- 
ailtoad betwee ad that connects to the Southern Pacific 
tona Railwa rona and Searles Stations in California. The 
Y Provided a dedicated line with access to the 


National rai] 
Syst 
Markets, ystem for the borate, soda ash, and sodium sulfate 


mile) 


The Boron М; 
Va served ae (Owned by Rio Tinto Borax) at Boron, CA, 
In Order to cae y the Burlington Northern Santa Fe Railroad. 
Point Was set y a another rail line, a transload or transfer 
Railroad Truc Pin Cantil, CA, served by the Union Pacific 
about 64 5 of Product from Boron were driven to Cantil 
dedicateq ds ed of Boron and loaded into | 
Ipped to customers. 


Port of Wilmin FIN Privately owned berth located in 
Боп, CA, for ocean transportation of borate 


products. Products destined for Europe were shipped from 

the bulk terminal in Wilmington to a company-owned facility 
in the Port of Rotterdam, Netherlands, company facilities in 
Spain, or contracted warehouses. The most centrally located 
Rio Tinto Borax port location in Europe was Antwerp, Belgium. 
The industrial minerals market in Europe was characterized by 
high volumes of imported materials, mostly forwarded through 
the industrialized areas of Belgium, France, Germany, and 

the Netherlands for destinations in Central Europe, including 
Austria, the Czech Republic, and Slovenia. A decision to import 
borates was based on the geographic location, the range of 
borate products needed, and prices. 

Rio Tinto Borax used barges to ship borates from Rotterdam 
to customers in Belgium, Eastern Europe, France, and 
Germany. Barges were the most efficient and reliable mode of 
transportation throughout Europe because waterways provide 
an ideal, low-cost linkage between large industrial areas and the 
Baltic, Black, Mediterranean, and North Seas and the Atlantic 
Ocean. 

Imports from South America and Turkey entered the United 
States principally through the ports of Norfolk, VA, and 
Philadelphia, PA. 


Prices 


| Yearend prices of boron minerals and compounds produced 
in the United States are listed in table 3. Prices for borates 
have decreased from 2008 to 2009, reflective of an imbalance 
between supply and demand created by the economic downturn 
observed in the fourth quarter of 2008. Table 4 lists the 

free alongside ship values for U.S exports of boric acid and 
quantities of boric acid and refined sodium borate compounds 
exported to various countries. In 2009, China received the 
largest amount of sodium borates from the United States owing 
to increased consumption of borates used in the Chinese glass 
and ceramic industries. 


World Review 


Argentina. Argentina remained the leading producer of 
boron minerals in South America in 2009 (table 6). Borate 
deposits are located primarily in the Puna region, which includes 
the northwestern tip of Argentina, the southeastern corner of 
Peru, the southwestern corner of Bolivia, and the northeastern 
edge of Chile. Recent increased demand in Asia and North 
America for borate use in ceramics and glass led to increased 
production of Argentine borates, boric acid in particular. 

Borax Argentina S.A. (a subsidiary of Rio Tinto Minerals), the 
country's leading producer of borates, operated open pit mines 
at Porvenir in Jujuy Province and at Sijes and Tincalayu in Salta 
Province. These operations produced colemanite, hydroborocite, 
kernite, tincal, and ulexite at a rate of 100,000 metric tons 
per year (t/yr) (Industrial Minerals, 2009c). Located at 4,100 
m (13,400 feet) above sea level, the Tincalayu Mine was 
Argentina's largest open pit operation. The deposit consisted 
primarily of borax, with rare occurrences of ulexite and 15 
other borates. Rio Tinto also produced refined borate ores and 
boric acid at refineries in Campo Quijano, Sijes, and Tincalayu 
in Salta Province and Porvenir in Jujuy Province. Lithium 
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Americas Corp. entered into an agreement with Borax Argentina 
to extract subsurface lithium and borate brines from the salt 

lake at Jujuy Province. The company contends that the brine has 
the correct composition to be economically viable (Industrial 
Minerals, 2009f). 

Minera Santa Rita S.R.L. (MSR) operated mines in 
Catamarca, Jujuy, and Salta Provinces and operated a processing 
plant in Campo Quijano, which produced granular deca- and 
pentahydrate borax, technical-grade boric acid powder, and 
various grades and sizes of the natural boron minerals. MSR 
refined more than 50,000 Џуг of borates and was expected to 
refine 75,000 t/yr after the investment in a flow bed system, 

a device that more efficiently dries boric acid. MSR has also 
announced a permanent supply agreement with Sulphaar S.R.L. 
to furnish sulphuric acid for the Campo Quijano plant (Santa 
Rita Mining Co., 2010). 

Bolivia.—The most important Bolivian borate deposits, 
mined primarily by small cooperatives, are located in the 
Altiplano of the Andes and contain ulexite with associated 
tincal. The Bolivian mining agency, Corporación Minera de 
Bolivia (COMIBOL), was seeking to develop the Salar de 
Uyuni salt flats for future borate production. COMIBOL planned 
to establish a $5 million borate pilot plant on the deposit to 
determine full-scale feasibility. A full-scale boric acid plant 
was expected to produce 20,000 t/yr (Industrial Minerals, 2006, 
2009c; Moores, 2009). 

Chile. —1п 2009, Chile was the second leading producer of 
boron minerals in South America (table 6). The Chilean borate 
producers were all located in the northeastern edge of Chile, 
which contains one the world's largest deposits of ulexite. 

The largest producer, Quimica e Industrial del Borax Limitada 
(Quiborax), mined 450,000 t/yr of crude ulexite and produced | 
up to 80,000 t/yr of boric acid and 40,000 t/yr of granular ulexite 
(Tran, 2008). О 

China. —China possessed more than 100 borate deposits in 
14 Provinces. The northeastern Province of Liaoning and the 
western Province of Qinghai accounted for more than 80% 
of the resources, mostly in the form of sassolite and tincal. 
Chinese boron resources are of low quality, averaging nearly 
8.4% В.О,, in comparison to the Turkish and United States | 
reserves, which average nearly 26% to 3 1% and 25.3% to 3 1.9% 
B.O., respectively. Apparent consumption of borate in China 
increased by 7% per year between 2000 and 2009 fueled by the 
glass and ceramic industries, but domestic production remained 
relatively consistent during this period. To maintain this high 
level of consumption and moderate level of production, China 
became more import reliant on borate products originating from 
Russia, South America, the United States, and Turkey (Industrial 
Minerals, 20082; Baylis, 2010, p. ») | 

India.—\ndia relied entirely on American, Chinese, and 
Turkish imports of borates to fulfill domestic needs. Borate 

roducts produced in India include boric acid, boron carbide, 
aor and sodium perborate. The leading producer 
of refined borates was Indo Borax & Chemical Ltd., which 
operated borax and boric a in Pithampur, Madhya 
t of Mumbai. 
— unn ceramic industry, which constitutes 


early 20% of global ceramics exports by volume, experienced 
n 
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its worst year owing to the global economic downturn. The 
industry observed a decline of 30% in output, 19.4% in sales 
volumes, and 19.6% in exports. Exports to the United States and 
Russia decreased by 3994 and 469^, respectively. These declines 
created a drop in demand for many key ceramic minerals, 
including borates. Italian ceramic production was expected to 
remain at 2009 levels until 2011 (Industrial Minerals, 2009b). 

Serbia.—Erin Ventures Inc. entered into a binding agreement 
with the Serbian state-owned coal mining company, JP PEU, 
for joint development of the Piskanja borate deposit in southern 
Serbia. Additionally, Erin Ventures was seeking monetary 
compensation totaling $15 million from Elektroprevreda, the 
Serbian national power corporation, over an alleged 1997 
breach of contract in the development of the Piskanja deposit 
(O° Driscoll, 2010). 

Rio Tinto Minerals held a license to the Jadar borate lithium 
deposit 150 km north of the Piskanja deposit and was planning 
further exploration drilling in 2010. The company expected to 
produce borate by 2015 (Industrial Minerals, 20092; O’ Driscoll, 
2010). 

Turkey.—The main borate producing areas of Turkey are 
Bigadic, Emet, Kestelek, Kirka, and Sultancayiri, all controlled 
by Eti Maden AS, the Turkish state-owned mining company. 
Production of refined borates increased during the past few 
years owing to continued investment in new refineries and 
technologies. However, sales of Turkish borate exports to 
the United States and Europe plunged in 2009 owing to the 
economic downturn, totaling $420 million compared with $488 
million in 2008 (Today’s Zaman, 2009). 

Eti Maden planned to expand its share in the world boron 
market from 36% to 39% by 2013, increasing sales to 51 
billion by expanding its production facilities and product range 
(Today's Zaman, 2009). In 2009, Turkey exported 4 Mt of 
borates valued at $104 million (Uyanik, 2010). 


Outlook 


Because U.S. demand for boron glass greatly depends on 
the construction industry, this sector was significantly affected 
by the 2008 economic downturn. With a potential recovery 
forecasted, U.S. consumption was projected to expand 2.3% 
per year through 2011, totaling 3.7 Mt of fiberglass in 2011 
(Weizer, 2007). Europe and emerging markets are requiring 
higher building standards, which directly correlate to п. 
consumption of insulation fiberglass. Global consumption 0 
liquid-crystal display televisions, which use small amounts : 
of borates, was expected to double by 2012. Consumption О 
borates used in high-tech applications was expected to increase 
by 13% in Europe and 10% in North America by 2012 (Tran, 
2008). | | 

Research into boron use in nanotechnology 1S progressing 
rapidly, with studies constructing more stable forms of | 
boron nanotubes and developing more efficient [one 
techniques. In 2009, a team of material scientists created s 
first high-quality, uniformly crystalline boron nitride ie as 
in large qualities (EurekAlert, 2010). Boron D Ө 3 
expected to overtake carbon nanotubes as the ideal ie = 
nanoengineering, because boron nanotubes can be conhg 
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as electrical conductors, a property not inherent to carbon 
nanotubes (Battersby, 2008; Oku, 2008, p. 335—350). 

The European Chemical Agency has declared the use of boric 
acid in the development of photographs to pose no health risk 
to consumers with the proper handling of the chemicals. This 
ruling was considered to have wider implications for the use of 
borates used in other applications, such as in the ceramic and 
glass industries (Industrial Minerals, 20102). 

Chinese Nd-Fe-B magnet production is expected to increase 
25% per year through 2014, driven by an increase in high- 
technical applications. With boron content in Nd-Fe-B magnets 
averaging 18% to 22%, the Chinese boron industry was 
investigating ways to expand the use of boron from its low- 
grade deposits through more efficient and effective processes 
(Industrial Minerals, 201 Ob). 
| With the increase in government involvement and funding into 
“greener” policies, a greater importance has been placed on the 
development of alternative automotive power sources. The use of 
fuel cells has for decades been a viable solution, but commercially 
did not come to true fruition until recently with the greater use 
of lithium-ion batteries. Sodium tetrahydroborate is a principal 
component in direct borohydride fuel cells (DBFC), which have 
been successfully produced for several small-scale uses. Although 
considered a hydrogen fuel cell, DBFC differs from traditional 
hydrogen fuel cell in that hydrogen is produced as the waste 
product (exhaust) with sodium tetrahydroborate and water being 
En bs This design is advantageous since hydrogen can 
lel and then reused as the input fuel for another hydrogen 

(Moores, 2008). 


References Cited 


Ameri ; 
©. өңе Co., 2005, [untitled]: Virginia Beach, VA, American Borate 
" А же October 20, 2010, at http://www.americanborate.com/.) 
structures pus $ Kelly, D., 2004, Composite materials for aircraft 
Astronautics, 35 | eston, VA, American Institute of Aeronautics and 
ttersby, S 
а п, 2008, Boron nanotubes could outperform carbon: New 
сталі 4. (Accessed January 5, 2011, at http://www.newscientist. 
is, Rober. 20] | 43-boron-nanotubes-could-outperform-carbon.) 
Suppliers: jc i ака and Me role of western 
“sentation, 3] p. merals Congress, 20th, Miami, FL, March 21-24, 
стадупе Inc, 
anuary 5. 2 | ; picks Ha Costa Mesa, CA, Ceradyne Inc. (Accessed 
Em ron products aspx) www.ceradyneboron.com/about/ 
5 еу, John, 2 Р . " D 
Products You lov; ау. vitality and virility—The science behind the 
Eti Holding Inc., 2003 = y | New York, NY, Oxford University Press, 259 p. 
[о (саз Ину report summaries of boron carbide, boron 


Nitride, ferroboro v 
n, frit ; 
Turkey, Eti Ној ding co textile glass fibre, zinc borate: Ankara, 


Ft Maden 
AS, 2009, А 
Ал, 2010, Rice 1141 report 2009: Ankara, Turkey, Eti Maden AS, 44 p. 


‚ Rice 
EurekAlert "e Ta make graphene hybrid: Washington, DC, 
Www eurekalen р ©, March 1. (Accessed November 8, 2010, at http:// 
“aren, D E. 1998 pe Pub teleases/2010-03/ru-rrm0301 lOphp/) - | 
Properties, and res. oo in Borates—Handbook of deposits, processing, 


. d use: 1 
amilon, $ кшш, Diego, CA, Academic Press, р. xi-xiv. 
in Mi ls à бе Mining Engineering, v. 58, no, 6, June, p. 21-22. 
n A | › Quiborax dispute update: Industrial М inerals, no. 464, 
al Min 


erals, 200 
no, 48 , 
Industry МАУ p. 35. 


in 
по 495, erals, 2008Ь, Technical 
T, 


а in , * é 
lune, p, м 2009а, Borates' ti 


8а, Servi ina’ : 
rving China's ceramics: Industrial Minerals, 
ceramics take off: Industrial Minerals, 


le target: Industrial Minerals, no. 501, 


D 


Industrial Minerals, 2009b, Italian tiles suffer worst year: Industrial Minerals, 
December 30. (Accessed February 4, 2010, via http://www.indmin.com.) 
Industrial Minerals, 2009c, Minerals in the mist: Industrial Minerals, no. 498, 

March, p. 40. 
Industrial Minerals, 2009d, Rio cancels borates, sells vermiculite, shuns 
Chinalco: Industrial Minerals, no. 502, July, p. 16. 

Industrial Minerals, 2009e, Rio lithium/borates by 2015: Industrial Minerals, 
August 27. (Accessed February 4, 2010, via http://www.indmin.com.) 

Industrial Minerals, 2009f, Rio Tinto/Lithium Americas deal: Industrial 
Minerals, September 16. (Accessed February 4, 2010, via http:// 
www.indmin.com.) 

Industrial Minerals, 2010a, Borate compounds investigated: Industrial Minerals, 
May 5. (Accessed November |, 2010, via http://www. indmin.com.) 

Industrial Minerals, 2010b, Chinese Nd-Fe-B magnet growth: Industrial 
Minerals, September 29. (Accessed November 1, 2010, via Вир:// 
www.indmin.com.) 

Industrial Minerals Inc., 2007, (untitled]: Industrial Minerals Inc. (Accessed 
October 20, 2009, via http://www. iminco.cony.) 

Katsiouleris, Bob, 2010, The global outlook for borates: Industrial Minerals 
Congress, 20th, Miami, FL, March 21-24, Presentation, 23 p. 

Moores, Simon, 2008, Fuel for thought—Fuel cell mineral potential reviewed: 
Industrial Minerals, no. 488, May, p. 44. | 

Moores, Simon, 2009, Behind Bolivia's lithium: i ; 
с ia's lithium: Industrial Minerals, no. 504, 

ок ма 2010, Minerals Гог the digital age: Industrial Minerals, no. 5 13, 

Nauonal Park Service, 2010, Death Valley National Park, mining in Death 
Valley: U.S. Department of the Interior, September 29. (Accessed October 20 

" SA 0, | Na. ww nps.gov/deva/naturescience/mining-in-death-valley NIE ) 

riscoll, Mike, 2010, Erin Ventures ioi TM FI 
Minerals, no. 513, June, p. 10. M este Tops 

Oku, Takeo, ed., 2008, Formation of gold and iron nanowires in carbon and 
boron nitride nanotubes, in Xue, X., Nanowire research progress: New у 
NY, Nova Science Publishers, Inc., p. 335-350, | i 

irs 2 ra Bleaching with sodium perborate: Boron, CA, Rio Tinto 

orax. (Accessed December 18, : вы 
T 18, 2010, at http://www. borax.com/detergents/ 

Rio Tinto plc, 2010, Form 20-F—Annual report for the fiscal year ended 
December 31, 2009: Washington, DC, Securities and Exchange Commissi 
May 27. (Accessed November 2, 2010, via http://www.secinfo.com/ ) n 

ONES ] ш markets for micronutrients: Industrial Minerals, 

Santa Rita Mining Co., 2010, Untitled: Santa Rita Mining Co. (Accessed 
November 5, 2010, via http://www.santaritasrl.com/.) 

Today's Zaman, 2009, Turkey eyeing $1 billion in boron exports by 2013: 
Istanbul, Turkey, Today’s Zaman, December 16, 5 p. (Accessed | 
January 7, 2010, at http://todayszaman.com/.) 

oe 2008, Borates, as seen on TV: Industrial Minerals, no. 489, June 
p. 30. ' 

Troeh, F.R., and Thompson, L.M., 2005, Soils and soil fertility: Ames, 1А 
Blackwell Publishing, 489 p. | 

Uyanik, Tulay, 2010, Mining: Ankara, Turkey, Export Promotion Center of 
Turkey, August, 7 p. (Accessed November 5, 2010, at http:// 
www. igeme.gov.tr/Assets/sip/san/Mining.pdf/.) 

Weizer, W.P., 2007, Industry study 2199 glass fibers: Cleveland, OH, The 
Freedonia Group Inc., May, p. 1. 


GENERAL SOURCES OF INFORMATION 


U.S. Geological Survey Publications 


Boron. Ch. in Mineral Commodity Summaries, annual. 
Evaporites and Brines. Ch. in United States Mineral Resources, 


Professional Paper 820, 1973. 


Other 


Boron. Ch. in Mineral Facts and Problems, U.S. Bureau of 


Mines, Bulletin 675, 1985. 


European Borates Association. | 
Industrial Minerals Association-North America. 
13.5 


13.6 


TABLE 1 
SALIENT STATISTICS OF BORON MINERALS AND COMPOUNDS! 


(Thousand metric tons and thousand dollars) 


e ба ыы ooo 20005 22000 с 2007 B |. 208  — 209 
United States: O O 
_ Sold ог used by producers: 
Quantity: m 
Е Gross weight! О 1,150 W W W W 
В.О, content 612 W W wo wo 
Value 713.000 wW. w м ом 
— Exports? — B | 5 СИЧ | E Е 
^ Boricacids? — 
_ Qumiy — B 221 248 303 171 
Value 96,800 12600 124000 165,000 109,000 - 
., Sodium borates; — | m Е | | 
Quantity, O 38 393 446 519 417 
O Vale —— M0000 —— 103000 146,000 192,000 176,000 _ 
Imports for consumption: MM i | | B 
— Borax? ME 
Quantity ____________ о. uu s 1 1 (5) 
— Value ONT |^ | 596 3X6 
^ войса о ЕНН Е НМИ 
Quantity _____________- 252 85 o 67 — 50 36 _ 
О vau 22,500. 34900 27,500 26200 26100 _ 
ШЕСЕ ТЩ = B | 
C Quwmüy 26 30 M 
T T Vale воо — 72600 7640 8880 (00 8630 
“Wane E | 
ба о 103 NT 92 5 28. 
| Value m 31,000 39200 27,600 22600 11,300 
~ Consumption, B;O; content м м woo С wo 
World, production? — 4950. эло 420 3850' — 3510* 


"Estimated. ' Revised. W Withheld to avoid disclosing company proprietary data. 


!Data are rounded to no more than three significant digits. 


?Minerals and compounds sold or used by producers, including actual mine production, and marketable products. 


Збошгсе: U.S. Census Bureau. 


^Includes orthoboric and anhydrous boric acid. Harmonized Tariff Schedule of the United States codes 2840.19.0000, 


2840.20.0000, and 2840.30.0000. 

‘Less than % unit. 

Source: Јошта! of Commerce Port Import/Export Reporting Service. 

"U.S. production withheld from world production in 2006—09 to avoid disclosing company proprietary data. 
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ТАВГЕ 2 
BORON MINERALS OF COMMERCIAL IMPORTANCE 


mE Е ПЕНИ E . (у С 


Chemical weight 
Mineral! composition percentage 
Boracite (stassfurite) | MgBOsC 62.2 
Colemanite = Савомзњо ____ 508 
Datlie — CaBSiO,OH — — 249 
Hydroboracite = Самьв,О6н,0 505 


Kernite (газоше)  NaB,Oy4HO  s10 
Priceite (pandermite) CaB,,0,47H;O 49.8 


Probertite (kramerite) ——— _ NaCaB,O,5H,;0 X 496 
Sassolite (natural boric acid) HBO — — 563 
Szaibelyite(ascharite) — MgBO,OH  4|4 
Tincal (natural borax) — —  —Na;B,0710H.O 36.5 


NaB,0;5HO —— 478 


Tincalconite ( mohavite) - 
—  NaCaB,0,8H,O |. 430 


Ulexite (boronatrocalcite) 
lParentheses indicate common names. 


TABLE 3 
YEAREND PRICES FOR BORON MINERALS AND COMPOUNDS! 


(Dollars per metric ton) 


и о 


— m 
ee —À Me РЕКЕ, = mm = c нае ie "rer 


Рпсе, Price, Price, 
December 31, March 31, December 31, 

NE | Product | 2008 2009 2009? 
Borax, anhydrous, 25 kg bags | 1223-1310 1,194-1,279 NA 
Borax, decahydrate _ a | 340-380 340-380 NA 
Borax, decahydrate, Buenos Aires | 560 560 |^ — $520 
Borax, decahydrate, granular | 582-655 | 569-640 — NA 
Borax, pentahydrate MEM 400-430 400—430 ООМА 
Borax, pentahydrate, granular о (431-5800 426-497 — NA 
Borie acid, Chile _ = 950980 £00 
Boric acid, granular "509-582  491569 NA 
Colemanite, Buenos Aires, 40% boron oxide (В;0)) 420-460 420-460 370-420 
Colemanite, T urkish lump, 40%-42% Богоп ох!де (В;0)) 270–290 270-290 | NA 
Ulexite, Buenos Aires, 40% BO, —— X 390-410 390-410 350-380 
Ulexite, granular, Chile, 40% BO, о 500 400 
mE 40520 490-520 250-300 


U.S. free on board plant or port prices per metric ton of product. Other conditions of final preparation, 
transportation, quantities, and qualities not stated are subject to negotiation and (or) somewhat different 
Price quotations. Values have been rounded to the nearest dollar. 


2 ‘ Я 
Industria] Minerals ceased publication of seven boron products on April 1, 2009. 


Source: Industrial Minerals, no, 495, December 2008, p. 88; no. 498, March 2009, p. 68; no. 507, December 


2009, p. 68. 
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ТАВГЕ 4 
U.S. EXPORTS OF BORIC ACID AND REFINED SODIUM BORATE COMPOUNDS, BY COUNTRY' 


| . 2008 | од 
_  Boricacid ^ Sodium = Восай бошт - 
Quanuty Value borates’ ~ Quantity Value? | borates“ 

Country (metric tons) (thousands) (metric tons) (metric tons) (thousands) (metric tons) 
Australia i 3.100 $1.690 7,150 | 3.990 $2.550 9.310 
Belgium | 64 129 265 132 172 259 
Brazil 5 1,840 1.970 4.060 448 613 3,300 
Canada 0 4,210 3.090 38.100 2.970 2.440 27,500 
China ME 73.400 37.900 109,000 26,500 14,500 146.000 
Colombia _ 347 383 6.240 190 250 3.990 
France — И 12,700 7.860 514 4.280 5.270 312 
Germany ШИ 357 851 12 316 532 | 
Hong Kong 0 . 2.060 1.050 125 ~ 2 4 
dude c ТАШ 1.890 941 26.200 1.530 1,200 17,400 
Indonesia. | | 1.690 966 3,140 833 632 4.770 
Italy BE | 3 240 2s 2 2,400 
Japan m 33.900 21,400 26,600 22,800 16.700 19,500 
Korea, Republicof -— 35,500 19,500 17,600 38,800 21,700 12.700 
Malaysia. = 5 2.140 1.110 64.200 206 124 32.400 
Mexico- һи 5,360 3,770 13,500 6.600 5,350 16,900 
Nest o. ш... 55,000 26,600 121.000 23.000 13.200 85,900 
NewZedad о 7\7 397 1.530 361 212 1.930 
е с 10 82 1,910 54 38 1.360 
Singapore. o Е 1,750 1,200 801 847 1,170 578 
Spain. I 24,500 11,200 41,500 3,000 1,700 5,890 
Taiwan - 32,700 17,300 5,560 25,100 13.900 2.900 
Thailand 4,700 2,650 8,830 2,850 1,620 6,340 
United Kingdom ———— 55 77 . 16 49 7i 4 
er — 63 104 522 82 198 501 
Vienai m 1,380 772 3.240 3.280 2,040 4,230 
Г ЗОИ 330 200 17300 2,990 2,620 _ 10,700 
“Total __ ^ 77303000 165000 519,000 171.000 — 109,000 417.000 
— Zero. 


!Data are rounded to по more than three significant digits; may not add to totals shown. 
?Harmonized Tariff Schedule of the United States (HTS) code 2810.00.0000. 
3Free alongside ship valuation. 


4415 codes 2840.19.0000, 2840.20.0000, and 2840.30.0000. 


Source: U.S. Census Bureau. 
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ТАВГЕ 5 
U.S. IMPORTS FOR CONSUMPTION OF BORIC ACID, BY COUNTRY! 


С a ET 
| Quantity m Value’ Quantity Value? 

| Country ( metric tons) (thousands) (metric tons) ( thousands) 
Argentina m l2. — $95 $637 
Bolivia o 2,480 1,830 2,440 1.550 
Chile _ | 6,650 4,430 6.550 4,390 
China 222 141 125 228 
France | | 716 1,210 750 1,190 
Сегтапу u 35 51 21 20 
India — NENNEN 275 289 192 257 
Italy —— u | 1,310 1,550 1,110 1,250 
Japan PN | 13 30 82 77 
Реги | 2,170 1.760 1.140 896 
Russia mM -- -- 4,380 2,920 
Turkey — 35.900 14,600 18,300 12,600 
United Kingdom —— — 216 218 54 54 
Other ЕНИ. oe 18 46 43 
Toal о 50,100 262000 36100 26100 
-- Zero. 


| "ИКЕ 35 А 
Data are rounded to no more than three significant digits; may not add to totals shown. 


3 
U.S. customs declared values. 


Source: U.S. Census Bureau. 


ТАВГЕ 6 
BORON MINERALS: WORLD PRODUCTION, BY COUNTRY 


(Thousand metric tons) 


Country | 32305 | 2096 X 207 2008 20095. 
Argentina | И 633 | С 534. — 670 186 — 1750 
Bolivia, ulexite — 63 51" 64 ' 56 g3 Р? 
Chile, ulexite ——— 461 460 528 583 608 ° 
China^*- | 140 145 145 140 145 
Iran, borax® : 2 2 2 2 2 
Kazakhstan — 30 30 30 30 30 
Peu 120 191 234 350 187? 
Russi о 400 400 400 400 400 
Turkey 1,953 1,948 2,128 1,500 "* 1,300 
United States! ——— 1.148 w W W W 
Total — 4.950 3.760 — 4.200 3.850 ' 3,510 


*Estimated. "Preliminary. Revised. W Withheld to avoid disclosing company proprietary data, not included in total. 


! World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
2?Table includes data available through August 23, 2010. 


‘Reported figure. 

*Boron oxide (B;O;) equivalent. 

*Data are for years beginning March 21 of that stated. 

Blended Russian datolite ore that reportedly grades 8.6% В.О. 
"Concentrates from ore. 


*Minerals and compounds sold or used by producers, including both actual mine production and marketable products. 
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BROMINE 
By Lori E. Apodaca 


Domestic survey data and tables were prepared by Michelle B. Blackwell, statistical assistant, and the world production 
table was prepared by Lisa D. Miller, international data coordinator. 


The United States was the world's leading producer of 
bromine; however, the U.S. portion of world production has 
decreased steadily since 1973, when the United States produced 
11% of the world supply. World production of bromine for 2009, 
excluding the United States, was estimated to be 375,000 metric 
lons (t) compared with 412,000 t in 2008 (tables 1, 6). The 
world producers of bromine included China, Israel, Jordan, the 
United States, and seven other countries. In 2009, bromine sold 
or used in the United States was estimated to have decreased 
from 243,000 t valued at $339 million produced in 2006 (table 
|); however, data were withheld to avoid disclosing company 
Proprietary data. 

Bromine is one of two elements that are liquid at room 
temperature and is found principally as a dissolved species 
in seawater, evaporitic (salt) lakes, and underground brines 
associated with petroleum deposits. Primary uses of bromine 
compounds were in flame retardants (FRs), drilling fluids, water 
treatment, and brominated pesticides (mostly methyl bromide). 


Production 


Domestic production data for bromine were developed by the 
US. Geological Survey (USGS) from a voluntary canvass of 
the two U.S. producers (table 2). Albemarle Corp. and Chemtura 
Corp., both of which responded to the survey, represent 100% 
of total production. Production data collected by the USGS were 
withheld to avoid disclosing proprietary information (table 1). 
Bromine Was recovered from brine wells in Arkansas where 
brine is found in the Smackover Formation at a depth of about 


2,400 meters with concentrations of 4,000 to 5,000 parts per 


million (ppm) bromine; by comparison, seawater contains 65 
ppm bromine. 

After bromine processing, the spent brine is returned 
underground into the production formation by class V injection 
Wells that are regulated by the U.S. Environmental Protection 
Agency (EPA). The chemical composition of the spent brine 
5 generally similar to that of the original, except that the 
Concentration of the target elements (such as bromine and 
magnesium) is reduced, and the concentration of other elements 
(such as calcium) may have increased through substitution (U.S. 
Environmental Protection Agency, 1999, р. 1—2, 5). 


Recycling 


Some bromide solutions were recycled to obtain elemental 
bromine and to prevent the solutions from being disposed of as 
oe waste. Hydrogen bromide is emitted as a byproduct 
., many organic reactions. This byproduct waste is recycled 
With virgin bromine brines and is a major source of bromine 
Production. Plastics containing brominated FRs (BFRs) can be 
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incinerated as a solid organic waste, and the bromine can be 
recovered (Frim and Ukeles, 2007). 


Consumption 


The USGS did not collect consumption data on bromine 
compounds. Apparent consumption of bromine in the United 
States, calculated by the USGS from production plus imports 
minus exports, was estimated to have decreased in 2009 owing 
to the decline in demand. The major consumption categories, in 
order of magnitude, were FRs, drilling fluids, water treatment, 
and pesticides. Other uses included butyl rubber, dyes, mercury 
emissions, pharmaceuticals, photographic chemicals, and 
surfactants. 

Ап estimated 5096 of bromine consumption was in BFRs, 
chemicals commonly used in many domestic and industrial 
appliances and equipment, such as computers, furniture, 
insulation boards, mattresses, mobile telephones, televisions, 
and textiles. About 90% of all electrical components contain 
BFRs. 

Albemarle and Chemtura reached an agreement with the 
EPA for a voluntary phaseout of decabromodipheny| ether 
(decaBDE) flame retardant. DecaBDE is used in consumer 
electronics, furniture, plastic shipping pallets, and textiles. 

The two companies signed a memorandum of understanding 

(MOU) with the EPA to end production, importation, and sales 

$ oe i most uses by December 2012 and for all uses 
y the yearend 2013 (U.S. Environmen | 

о. ( tal Protection Agency, 

Calcium bromide, sodium bromide, and zinc bromide 
collectively referred to as clear brine fluids (CBFs), Were used 
in the oil- and gas-well-drilling industry for high-density, 
solids-free completion, packer, and workover fluids to redid 
the likelihood of damage to the well bore and Productive zone 
These high-density fluids also help to prevent Migration of fluid 
between underground formations through the well bore. = 

Another major use of bromine is as a water purifier and 
disinfectant, which is an alternative to using chlorine. 
Brominated compounds are used for water treatment in hot tub 
and swimming pools and to control algae and bacterial growth 
in industrial processes. 

Bromine compounds are effective pesticides, used both as 
soil fumigants in agriculture, particularly fruit growing, and 
as a fumigant to prevent pests from attacking stored grain and 
other produce. World trade in agricultural goods depends on 
the use of bromine compounds to ensure compliance with 
mandatory quarantine rules. Bromine compounds also are 
used as intermediates to make other agricultural] chemicals 
Methyl bromide is the leading bromine-containing pesticide 
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in the world, but из use is declining owing to the ban imposed 
by the 1987 Montreal Protocol, which classified it as a class 1 
ozone-depleting substance. As part of the Montreal Protocol, 
wealthy countries were to stop using the pesticide by 2005; 
however, the United States has received annual exemptions 
for crops and other critical uses (for example, cucumbers, 
melons, orchard replants, peppers, post-harvest uses, squash, 
strawberries, and tomatoes). In 2009, the EPA authorized use of 
4,195 t or 16.4% of the historic 1991 baseline consumption of 
methyl bromide for approved critical uses (U.S. Environmental 
Protection Agency, 2009b, p. 16). Methyl bromide is a broad 
spectrum pesticide used in the control of nematodes, pathogens, 
pest insects, rodents, and weeds. Domestically, methyl bromide 
had proven to be difficult to replace because of its low cost and 
usefulness against a large variety of agricultural pests. 
Bromide-base technologies to remove mercury emissions а! 
coal-fired powerplants are an area of potential growth for the 
industry. Albemarle signed an MOU with Mead Меч масо Corp. 
to form a partnership to develop a domestic supply of activated 
carbon to remove mercury from coal-fired plant emissions. 
The two companies were to continue to develop brominated 
wood-based activated carbons for use in mercury control 
(Albemarle Corp., 2009). Chemtura had also developed bromine 
and brominated derivative products for use in the control of 
mercury emissions from coal-fired plants (Chemtura Corp., 
2009). 


Transportation 


Bromine in bulk quantities 15 transported in the United States 
in 7,570- and 15,140-liter (L) lead-lined pressure tank railcars or 
6.435- to 6,813-L nickel-clad pressure tank trailers. The trailers 
rust be filled at least 92% full to prevent inertia effects of the 
heavy liquid while on the highway. International shipments by 
The Dead Sea Bromine Group are in 15.2- to 23.3-t lead-lined 
tank containers (isotanks) with a volume of 3909 to 8,000 L. 
For smaller quantities, lead lined tanks (*goslars") of 35 t (four 
tanks packed on one isoframe) and cylinders of 400 kilograms 
are used. Dry nitrogen gas is recommended for use in pressure 
transferring bromine, although dry air may be used. The gas 
used must be absolutely dry or severe corrosion results. When 
exposed to a high-humidity atmosphere, the water content of 
bromine can exceed 300 ppm. If the water content exceeds 70 
on. the corrosiveness of bromine to many metals increases 


(Frim and Ukeles, 2007). 


Prices 


inni 09, prices for bromine and bromine 
ніна ps pui adn и of the poor market conditions 
к Prices began to rebound in the latter part of 2009 
nen increased demand. The increase in bromine and 
owing o со prices reflected the rising market value of 
iron and increases in the cost of energy, key raw materials, 
о compliance, and HUnspor - 
ine exports were about 36% lower than those in | 
күз s 1, 3). The value of exported elemental bromine 
ү мие compounds decreased by 23% compared with 
n of 2008. Bromine imports were about 17% lower than 
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those of 2008. The value of imported elemental bromine and 
some bromine compounds increased, with the exception of 
ammonium bromide, potassium bromate, sodium bromate, 
methyl bromide, tetrabromobisphenol A, decabromodiphenyl 
oxide, and octabromodiphenyl oxide (tables 1, 4). Overall the 


import value for elemental bromine and bromine compounds 
decreased by 14% in 2009. 


World Review 


The U.S. share of world bromine production has decreased 
as other countries have strengthened their positions as world 
producers of elemental bromine. Israel, the United States, 
Jordan, China, Japan, and Turkmenistan, in descending order, 
had the leading bromine production capabilities in 2009 
(table 5). 

Canada.—Environment Canada has issued a performance 
agreement to control, monitor, and minimize the release of 
decaBDE from Canadian facilities where decaBDE is used 
or handled. The proposed agreement aims to manage and 
reduce releases of decaBDE from its use in plastic and textile 
manufacturing facilities (Environment Canada, 2009, p. 2) 

China.—Shouguang City Haoyuan Chemical Company 
Ltd. (SCHC) (a subsidiary of Gulf Resources, Inc.) started 
production of the bromine assets acquired in January. The assets 
were expected to add an additional 4,000 metric tons per year 
(Vyr) of bromine production capacity, increasing capacity to 
38,700 Џуг (Gulf Resources, Inc., 2009a, b). 

Israel. —CL Industrial Products (a subsidiary of Israel 
Chemicals Ltd.) began a program designed to accelerate the 
market's transition to sustainable flame retardant solutions by 
developing next-generation polymeric flame retardants and 
beginning a 3-year phaseout of sales of decaBDE to the U.S. 
market (ICL Industrial Products, 2009). 

ICL has developed a bromine compound to remove mercury 
emission from coal-fired powerplants and, to a lesser degree, 
emissions by hazardous substance kilns, production of chlorine, 
and incineration of medical waste products (ICL Industrial 
Products, 2010). 


Outlook 


Between 40% and 50% of domestic consumption of bromine 
is for FRs. In the first half of 2009, demand for FRs, particularly 
in the construction and electronics industries, declined as 
a result of the poor market conditions. Although FR usage 
fluctuates along with overall cycles in the economy. world ка 
consumption of FRs is expected to increase, assuming ын 
economic growth. Recycling efforts in Europe for BFR id 
in electrical usage, which are easier to recycle than some other 
FR compounds, may increase the demand for BFR ect 
BFR products are thought to be more environmentally frien с 
especially where recycling is an important concern, such - | 
Europe and Japan. However, use of BFRs will likely incre | 
at a slower pace owing to legislative mandates and custome 
demand for more environmentally friendly materials. " 

The Freedonia Group forecast FR global Consumer 
by 4.7% per year through 2011 (Freedonia Group, Pur e 
The increase would be driven by the use of FRs in develop 
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countries as they begin to adopt more stringent flammability 
standards and begin to use more plastic materials. Asia and 
the Pacific would be the leading consumer of FRs, with 
consumption rising by 7% per year. More moderate growth in 
FR use was expected for markets in North America and Western 
Europe. U.S. demand was forecast to rise by 2.7% per year 
through 2013 as a result of bromine use in insulated wire and 
cable and in construction as well as more stringent fire codes 
and flammability requirements (Freedonia Group, The, 20092). 
Above-average gains in the demand for FRs were expected to 
take place in Africa, Eastern Europe, the Middle East, and Latin 
Атепса. 

Bromine use in CBFs is highly dependent on fluctuations 
in the oil and natural gas drilling industry. Oil and gas drilling 
activity in the United States was lower in 2009 than in 2008 as 
a result of the economic downturn. Production for crude oil and 
natural gas production was expected to increase as demand for 
these commodities increases. 

Bromine water treatment chemical use was expected to show 
modest growth during the next several years. Bromine is used 
in both commercial and residential hot tubs, swimming pools, 
and whirlpools. In addition, bromine is used to treat industrial 
cooling water. Bromine has been found to be safer than its 
substitutes in sanitary preparations because bromine has a higher 
biocidal activity level for the same volume of product. The use 
of bromine compounds was expected to continue increasing 
n the hot tub, spa, and swimming pool sector as a gentler 
disinfectant than chlorine. Global demand for water treatment 
products was projected to increase in developing markets, such 
as China and India, as a result of continued industrial expansion 
and increased efforts to expand access to safe water supplies 
(Freedonia Group, The, 2009b). 

Bromine use in photography is declining as digital imaging 
replaces film in consumer and professional photography. 
Most feature films for movie theater presentation are shot 
sing printed film; however, the use of digital technology was 
‘pected to increase and overtake film in these applications 
during the next decade. 

The market potential for bromide-base technologies to remove 
mercury emissions at coal-fired powerplants is expected to be 
în area of potential growth for the industry. Using bromide 
compounds to neutralize mercury emissions appears to be more 
cost effective compared with other materials like chlorine-, 
fuorine-, ог lodine-base compounds. 


References Cited 


Шап, Corp., 2009, Albemarle announces strategic alliance with 
i SEO to expand mercury removal product and services line: Baton 
ouge, LA, Albemarle Corp. press release, September 8, 1 p. 


BROMINE—2099 


Chemtura Corp., 2009, GeoBrom™ bromine and brominated derivatives remove 
mercury from coal fired power plant emissions: Middleburg, CT, Chemtura 
Corp. press release, September 14, | p. 

Environment Canada, 2009, Performance agreement to control, monitor and 
minimize the release of decabromodiphenyl ether commercial mixture 
(decaBDE) from Canadian facilities where decaBDE is used and handled: 
Environment Canada, March 28, 19 p. (Accessed June 16, 2010, at http:// 
www.ec.gc.ca/epe-epa/F 2 1 F03B2-CF46-43F 3-8CCF-891FB2ABEB31/ 
decaEN.pdf.) 

Freedonia Group, The, 2007, World flame retardants—Industry study 
with forecasts for 2011 & 2016: Cleveland, OH, The Freedonia Group, 
December, 8 p. (Accessed May 29, 2009, at http://www. freedoniagroup.com/ 
brochure/22xx/2277smwe.pdf.) 

Freedonia Group, The, 2009a, Flame retardants—US industry study with 
forecasts for 2013 & 2018: Cleveland, OH, The Freedonia Group, 

December, 8 p. (Accessed May 11, 2010, at http://www.freedoniagroup.com/ 
brochure/25xx/2557smwe.pdf.) 

Freedonia Group, The, 2009b, World water treatment products—Industry study 
with forecasts for 2013 & 2018: Cleveland, OH, The Freedonia Group, 
November, 8 p. (Accessed May 11, 2010, at http://www. freedoniagroup.com/ 
brochure/24xx/2412smwe.pdf.) 

Frim, R., and Ukeles, S.D., 2007, Bromine: Mining Engineering, v. 59, no. 6, 
June, р. 22-23. 

Сиг Resources, Inc., 2009a, Gulf Resources begins formal production of new 
bromine and crude salt assets: Shouguang City, China, Gulf Resources Inc. 
press release, December 14, 1 p. 

Gulf Resources, Inc., 2009b, Gulf Resources provides expected net income 
contribution of acquired manufacturing assets: Shouguang City, China, Gulf 
Resources Inc. press release, September 25, | p. 

IC e oe Sd IC e dp next-generation flame 

rgant strategy: Be er Sheva, Israel, ICL Industrial Produ t 
December 18, 2 p. керсер 
{ А | 
па e ei ey making давана 
| , , ndustrial Products 
February 3, 3 p. press release, 

U.S. Environmental Protection Agency, 1999, The с] 

‚ 1777, 1а55 V und iniecti 
control study—Spent brine flow wells: U.S. Environmental ae n 
Agency EPA/816-R-99-014i, 27 p. TORO 
U.S. Environmental Protecti 
ipd rotection Agency, 2009a, DecaBDE phase-out Initiative: 
>. Environmental Protection Agency, December 17, | p. (Accessed | 
Јипе 3, 2010 at http://www epa gov/o exact , : se 
, . . s X ` 
deccadbe.html.) ЕЕ 

ds о Protection Agency, 2009b, Protection о 

zone— [he 2009 critical use exemption from the phase 


icals/pubs/actionplans/ 


f Stratospheric 


bromide: U.S. Environmental Protection Agency EPA/74 Е np. 


R19878, 23 p, 
GENERAL SOURCES OF INFORMATION 
U.S. Geological Survey Publications 
Bromine. Ch. in Mineral Commodity Summaries annua] 
annual. 


Evaporites and Brines. Ch. in United States 


Professional Paper 820, 1973. ш Resources, 


Other 
Bromine. Ch. in Mineral Facts and Problems U.S 
› U.S. By 


Mines Bulletin 675, 1985. 
Bromine Science and Environmental Foru 
m. 


геац of 


TABLE 1 
че! 
SALIENT BROMINE STATISTICS 


(Metric tons and thousand dollars) 


"EE pes ~ 2005 | 2006 2007 2008 


PM 2009 — 
United States: u 29 те TE 
__Bromine sold or used 226,000 243,000 | W | wW "EE 
ei ee messe. potes s ОС 168,000 339,000 W "EE htm = 
Value — та = 5 
— ==, 
Ени 9,740 а — 0 850! _ _ _ 960 __ 600 
шаны Т а ____ Орао осма о Т» 5,200 ' 16,200 ' 12.400 
Value u | 16800 — — 23.000 15, ка а 
ка У . 4 
Imports for comsumption: | Б 
(0.0 Quantity. $9,100 43,100 32,2005 _ 41.200 ' _ 320. 
O Va m С 55,800 78,100 (O0 807,000 ' 97300 — 83300 — 
Apparent consumption EN uM | 271000 — 275.000 W И Ww | \ 5 
World, production® о 654.000" 669.000 — 408,000 6 412,000 5° — 9799007 
“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data. 
'Data are rounded to no more than three significant digits. 
"Elemental bromine sold as such to nonproducers, including exports, or used by primary U.S. producers in preparing bromine compounds 
"Export values are free alongside ship. 
"Source: U.S. Census Bureau or United Business Media Global Trade Port Import/Export Reporting Service (see table 4). 
"Import values are cost, insurance, and freight. 
*Excludes U.S. production. 
TABLE 2 
ELEMENTAL-BROMINE-PRODUCING PLANTS IN THE UNITED STATES IN 2009 
MEME | Е С apacity! 
Production (thousand 
.... . Stateandcompany | County Plant source metric tons) _ 
Arkansas: | С , | EN Э 
_ Albemarle Corp. | . .. ., Columbia ^ Magnolia South Well brines —— XA 
_ Do. | Е I do. Е Magnolia West E | | do. о КА 
Do. RON _ , Union | Satellite plants do NEN NA |. 
Total кары peo эрч Dae se 148 2 
=e j 
Chemtura Corp. -— do El Dorado Central and El Dorado South = dow Л 
__ Do. mE | _ до. Marysville West ——— — o do. ЕЕ 36 
Do. | . и 7 до. . Newell do. MMC ee 
Total — — А ИН | | | ыы е 
. Grand total | И | 278 
Do., do. Ditto. МА Not available. 


! Actual production capacity is limited by brine availability. 
"Cumulative capacity of Magnolia South, Magnolia West, and Satellite plants. 
3Cumulative capacity of El Dorado Central and El Dorado South plants. 
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ТАВГЕ 3 
U.S. EXPORTS OF BROMINE AND BROMINE COMPOUNDS" ? 


2008 2009 ie 
HTS? o (metrictonss) _____Уаџе и _ (metric tons) Value‘ 

_____ Compound number Gross weight Br equivalent — (thousands) Gross weight Br equivalent (thousands) 
Elemental bromine 2801.30.2000 6,140 6,140 $7,100 3,810 3,810 $5,930 
Other compounds: 
_ Ethylenedibromide  2903.31.0000 _ 2,750 ' 2,340 ' 5,840 ' 1,760 1,500 4,320 
_ Methyl bromide 2903.39.1520 _ 1,380 ' 1,160 ' 3,280 ' 968 815 2.190 
Grndtoal —  — — À 70 — №50 9,640" —— 16200' 6540 — 6120 _ 12400 
Revised. 


"These data detail the information included in table 1 under "Exports." 


"Data are rounded to no more than three si gnificant digits; may not add to totals shown. 
‘Harmonized Tariff Schedule of the United States. 
‘Declared cost, insurance, and freight valuation. 


Source: U.S. Census Bureau. 
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WORLD BROMINE ANNUAL PLANT CAPACITIES AND SOURCES AS OF DECEMBER 31, 2009 


D ___ Country and company or plant _ 
Azerbaijan, Neftechala Bromine Plant 


China, Laizhou Bromine Works _ 
India: 


_ Hindustan Salts Lid. 
. Mettur С hemicals Ltd. — 


———————— — — — ВНЕ, 


_ Tata С һетїса]$ Ltd. 


= — Se. 


Israel, ICL. Industrial Products 


Japan, Toyo Soda Manufacturing C Co. Ltd. | 
Jordan, Jordan Bromine Co. Ltd. _ 
Spain, Derivados del Etilo SA. _ 


Turkmenistan: 


_ Cheleken C hemical РІ Plant Е 


|... Sdom 


Villaricos 


Nebitdag. lodine Plant Е се. 


ТАВІЕ 5 


HO — Capacity 
(metric 
Location __ tons) _ 

Baku |. 4000 
_ Shandong č ————— 43,000 
Jaipur E NA 
_ Mettur Dam um NA 
1 Mithapur МА 
С 5 1,500 
NE 280,000 
| Tokuyama - mE 20,000 
Sai oo 50,000 
222 900 
~ Cheleken n Region __ m 4,740 
Vyshka НИ 2,370 
Krasnoperekopsk ___ 3,000 


Ukraine, Perekop Bromine Plant | 
Do. ditto. NA Not available. 
‘Excludes U.S. production capacity, which is detailed in table 2. 


BROMINE- 2009 


Source 


~ Underground brines. 


Do. 


Seawater bitterns from salt production. 
Do. 
Do. 


Bitterns of potash production from surface brines. 
Seawater. 
Bitterns of potash production from surface brines. 
Seawater. 


Do. 
Underground brines. 
Do. 


TUM ee _——______ 
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TABLE 6 


(Metric tons) 


2006 


TION, BY COUNTRY"? 


2007 


2008 КЕТИШ 
= С Country’ : ^ . 2000 2.000 2.000 3,500 3,500 
Azerbaijan — 124,000 137.000 ' 135,000 140,000 
China = : = 274 $ 431 ° 1.612 ° 1,680 ' 1,400 
к ermany Е Е i 1.500 1.500 1,500 1.500 1.500 
таа _ 7 B 207.048 5 179.493 * 159,395 "5 164,042 "° 128,000 ° 
Israel — - — 20.000 20.000 20,000 20,000 20,000 
uen | 89,785 * 94,500 > 85,105 ` 85,000 80,000 
Sain о 100 100 100 100 100 
Turkmenistan 150 150 150 150 150 
Ukraine - СЧ 1.878 "5 3.138 "5 700 ' 700 ' 700 
United States 226.000 243,000? Ww wW у 
Total 654,000 ' 669.000 408.000 "7 412,000 "7 375.000 7 


'Revised. W Withheld to avoid disclosing company proprietary data; not included 1n total. 


'World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
"Table includes data available through May 13, 2010. 


"In addition to the countries listed, several other nations, including Iran, produced bromine, but output data were not reported; 


available general information is inadquate to formulate reliable estimates of output levels. 
"Includes bromides and oxides. 


‘Reported figure. 
*Sold or used by producers. 


"Excludes U.S. production. 
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CADMIUM 
By Amy C. Tolcin 


Domestic survey data and tables were prepared by Susan M. Weaver, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


In 2009, estimated cadmium metal production in the United 
States was 633 metric tons (t), 1996 lower than that of 2008 
(table 1). Apparent consumption of cadmium was 199 t, a 62% 
decrease from that of 2008. Cadmium metal (including alloys, 
powders, and waste and scrap) was primarily exported to China 
(51%), the Republic of Korea (1296), and Germany (4%) (table 
3). Australia (31%), Peru (20%), and Canada (18%) supplied the 
bulk of the corresponding imports (table 4). The annual average 
New York dealer price of cadmium metal in 2009 declined by 
32% from that of 2008 to $2.87 per kilogram ($1.30 per pound). 

In 2009, global primary production of cadmium decreased by 
1% to 18,800 t (table 5). Most of the world's primary cadmium 
was being produced in Asia and the Pacific— specifically China, 
Japan, and the Republic of Korea— followed by Central Europe 
and Eurasia, North America, and Western Europe. Global 
secondary cadmium production accounted for approximately 
20% of all cadmium metal production. Most secondary metal 
was produced from nickel-cadmium (NiCd) battery recycling. 

Leading consumers of refined cadmium were—in descending 
order of quantity —China, Belgium, and Japan. NiCd battery 
Production continued to be the leading end use of cadmium, 
accounting for the majority of global cadmium consumption. 
Other significant end uses of cadmium included alloys, 
anticorrosive coatings, pigments, polyvinylchloride stabilizers, 
and semiconducting compounds for solar cells. The percentage 
of cadmium consumed globally for NiCd battery production has 
been increasing, while the percentages for the other traditional 
end uses of cadmium—specifically, coatings, pigments, and 
stabilizers—have gradually decreased because of environmental 
and health concerns. Most of the NiCd battery market was 
concentrated in Asia. Cadmium metal is sold in several shapes 
and forms, which are used for different types of consumption. 
Slabs or sticks are commonly consumed for alloys; balls and 
spheres for plating; and flakes, powder, or sticks for chemicals 
and pigments, 


Production 


ade Production. Data on domestic mine production of 
(USGS) hs ге not collected by the U.S. Geological Survey 
и cadmium is generally recovered from zinc 
huno dod s cadmium content of typical zinc ores ranges 
inis 00.3 ^6. Sphalerite (ZnS), the most economically 
often sub me ec | is commonly impure; cadmium will 
PN stitute for zinc in the crystal lattice. The cadmium 
weather Ms era (CdS) is frequently associated with 
Mictoseq a ead wurtzites [(Zn, Fe)S], but usually at 
included т evels. In 2009, zinc-concentrate-producing States 
Metal fen Idaho, Missouri, Tennessee, and Washington. 
Collected b uction. — Domestic metal production data were 
y the USGS from а voluntary survey on production 
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of cadmium metal and compounds. In 2009, cadmium metal 
was produced in three States—Ohio (Toxco, Inc.'s Lancaster 
facility), Pennsylvania [The International Metals Reclamation 
Co., Inc. INMETCO’s Ellwood City facility)], and Tennessee 
[Nyrstar NV’s (Balen, Belgium) Clarksville facility]. 

Primary.—Clarksville (owned and operated by Nyrstar) is an 
electrolytic zinc refinery located along the Cumberland River 
80 kilometers (km) northwest of Nashville, TN. The complex’s 
main products were Special High Grade Zinc, galvanizing alloy, 
and byproducts including cadmium metal, intermediate copper 
cementate, leach product, sulfuric acid, and synthetic gypsum. 
Cadmium-bearing zinc concentrates were partially sourced from 
the recently reopened Tennessee Valley zinc mines. Remaining 
concentrates were imported. 

Secondary.—INMETCO produced secondary cadmium 
metal (ingot and shot) at its metals recovery facility in Ellwood 
City, PA. The company was established in 1978 to process 
stainless steel wastes and then expanded in December 1995 to 
recycle NiCd batteries. The cadmium recovery plant thermal] 
recovered cadmium from both large industrial and Portable í 
consumer NiCd batteries in ei ght cadmium retort furnaces. Th 
bulk of the cadmium metal produced was sold back to batte | 
manufacturers. Chromium and nickel were also reclaimed id 
the recovery process as a ferrous remelt alloy for stainless 
steel production. In addition to NiCd batteries, INMETCO 
also processed alkaline, lithium, magnesium, nickel chloride, 


Toxco's (Anaheim, CA) recycling operations in Lanc 

OH, also produced secondary cadmium metal In the fo ed 
ingots. Cadmium was recovered from NiCd batteries j va 
cadmium retort furnaces, each with a 249-kilogram un j 
capacity. Nickel-iron cells were also produced шн, th nn 
recycling process. Toxco acquired the cadmium RE : 
equipment from Moltech Power Systems Inc,’s (Mari | 
idled battery manufacturing facility in Gainesville FL к 


Consumption 


parts were phased out of motor vehicles by the automoti 
industry. However, cadmium coatings were stil] used bos 
aerospace industry and military for some critical ap lis the 
where coating substitution may compromise ope Ma Е 
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the metal is commonly used to plate fasteners in aircraft landing 
gear and parachutes owing to a combination of properties not 
present in other anticorrosive coatings. 

Nickel-cadmium batteries. —Reactions within a NiCd 
rechargeable battery take place between the nickel compounds 
at the positive electrode and between the cadmium compounds 
at the negative electrode. NiCd batteries have a high number 
of charge-discharge cycles, high rate of energy discharge, and 
a wide operating temperature. They power portable consumer 
electronics (commonly power tools) and provide emergency 
backup power for industrial applications and aircraft electrical 
systems. 

Domestically, NiCd batteries were thought to have been 
produced at six facilities operated by four battery manufacturing 
companies. Globally, leading NiCd battery manufacturers 
included BYD Co., Ltd. (Pingshan, Shenzhen Province, China), 
Panasonic Corp. (Japan), and Sanyo Electric Co., Ltd. (Japan). 
NiCd battery use in consumer electronics was thought to be 
declining owing partly to the preference for other rechargeable 
battery chemistries— particularly lithium ion (Li-ion) batteries, 
which have already replaced NiCd batteries in cellular 
telephones and laptops owing to their high energy density. 
However, NiCd batteries have a cost advantage compared with 
other battery chemistries and are still favored for use in less 
expensive consumer appliances and electronics. 

Industrial-sized NiCd batteries potentially could be used to 
store energy produced by certain on-grid solar or wind systems. 
About 2% of the Nation's power was generated by solar cells 
and wind farms. If this percentage were to increase to more than 
10%, mass energy storage may be required for load leveling. 
Peak energy could be stored in a battery storage system, from 
which it would be later dispatched during periods of high 
electricity demand. NiCd batteries may be a favored battery 
chemistry for this use owing to their stability in offshore and 
harsh weather environments. | 

Pigments.—Cadmium pigments are inorganic and based on 
cadmium sulfide, which is golden yellow in color. The increased 
replacement of zinc or mercury for cadmium and selenium for 
sulfur forms the spectrum of cadmium pigments that range in 
color from bright yellow to maroon. Cadmium pigments are 
predominantly used to color plastics that are processed at higher 
temperatures; the pigments are able to withstand the elevated 
temperatures without degrading. | | 

Solar cells.—Cadmium telluride (CdTe) flexible thin-film 
solar cells are an alternative to traditional crystalline silicon. 
solar cells and are practical for commercial rooftop applications 
and large-scale, ground-mounted utility systems. CdTe 
photovoltaic cells are potentially a safe, environmentally | 
friendly application for cadmium; the cadmium would remain 
contained and recyclable. CdTe cells contain an average of 7 
grams (g) of cadmium per square meter. This equates to 70 g 
of cadmium per kilowatt of electric power produced, assuming 
the cells are 10% efficient. Companies involved in developing 
CdTe thin-film technology within the United States included 
Ascentool, Inc., AVA Solar, Inc., Canrom Photovoltaics, Inc., 
China Nuvo Solar Energy, First Solar, Inc., Primestar Solar, Inc., 
Solar Fields LLC, and Zia Watt Solar (Ullal and von Roeder, 


2007). 
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Prices 


Platts Metals Week publishes a weekly and monthly New 
York Dealer price for cadmium (minimum 99.95% purity) in 
dollars per pound. The 2009 average New York Dealer price 
for cadmium was $2.87 per kilogram ($1.30 per pound), 52% 
less than the average price in 2008. The average monthly New 
York dealer price in January was $1.82 per kilogram ($0.83 per 


pound) and rose to $3.51 per kilogram ($1.59 per pound) in 
December. 


World Industry Structure 


In 2009, global primary production of cadmium was 18,800 
t. Most of the world’s primary cadmium (approximately 55%) 
was being produced in Asia and the Pacific—specifically China, 
Japan, and the Republic of Korea—Central Europe and Eurasia 
(19%), North America (17%), and Western Europe (6%). 

Global secondary cadmium production was thought to 
have accounted for approximately 20% of all cadmium metal 
production. Most secondary metal was produced at NiCd battery 
recycling facilities in Asia, Europe, and the United States. In 
Japan, NiCd battery recyclers included Kansai Catalyst Co., 
Ltd., Mitsui Mining and Smelting Co., Ltd., and Toho Zinc Co., 
Ltd. In Europe, NiCd battery recycling took place at Accurec 
GmbH’s facility in Germany, Saft AB’s plant in Sweden, and 


Societe Nouvelle D'Affinage des Metaux's two recycling 
facilities in France. 


World Review 


Australia. —M ost of the cadmium metal produced | 
domestically was exported; a small amount was consumed in 
the country by specialized electroplating industries. Nyrstar's 
Hobart zinc smelter, in Tasmania, produced cadmium metal 
from cadmium-bearing zinc concentrates sourced from the 
Century and Rosebery zinc-lead mines. 

Sun Metals Corporation Pty. Ltd.'s (a subsidiary of Korea 
Zinc Co., Ltd.) zinc refinery near Townsville, North Queensland, 
had the capacity to produce 1,000 metric tons per year (Џуг) of 
cadmium cake (containing 75% to 80% cadmium). Sun Metals 
was thought to have exported most of the cadmium cake to 
Korea Zinc's Onsan zinc-lead refinery in the Republic of Korea, 
where it was refined into metal (Park, undated, p. 5). 

Belgium.—Belgium was a significant consumer of refined 
cadmium. Most of this consumption took place at Floridienne 
Chimie S.A.’s plant for the production of cadmium compounds 
(carbonate, nitrate, and oxide) and powder, which were then 
exported to downstream consumers. It was estimated that the 
company consumed 4,800 to 7,200 t/yr of refined cadmium, 
accounting for almost 40% of global cadmium production. In 
October, Floridienne Chimie appointed MCP Group to source 
their cadmium metal requirements. Floridienne Chimie held a 
40% share of MCP Group (Metal Bulletin, 2009c). | 

Brazil.—Votorantim Metais’ (Sao Paulo, Brazil, a unit of | 
Grupo Votorantim) Juiz de Fora zinc smelter in Minas Gerais 
was the sole producer of refined cadmium in Brazil. 

Canada.— Teck Resources Ltd. (Vancouver, British 
Columbia, Canada) produced approximately 1,000 Оут of 
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refined cadmium at its metallurgical complex at Trail, British 
Columbia. Refined zinc and lead metal were the main products 
produced at Trail along with a number of byproducts that 
included copper compounds, germanium dioxide, gold, indium, 
silver, and various sulfur products. The cadmium plant at Trail 
was constructed in 199] to handle the increased cadmium input 
from the Red Dog Mine in Alaska and can produce up to 1,400 
Џуг of refined cadmium. Cadmium metal products, which were 
mostly consumed by NiCd battery manufacturers, included 


balls, billets, and sticks. Teck also produced cadmium chemicals 


and continuously cast cadmium sheet. Cadmium sheet is 
commonly used to shield radiation measurement and control 


devices from slow neutrons. HudBay Minerals Inc.'s (Winnipeg, 


Manitoba) copper smelting and zinc refining operations in Flin 

Flon, Manitoba, also produced byproduct cadmium metal. 
India. —Hindustan Zinc Ltd. (HZL, Udaipur) produced 

cadmium metal at its Chanderiya lead-zinc smelter complex, 

Debari zinc smelter, and Vizag zinc smelter. During 2009, 

the company continued to increase the lead-zinc production 


capacity at its refineries, which increased its production capacity 


of byproduct metals, including cadmium and silver. During the 
financial year ending March 31, 2010, HZL's cadmium metal 


production capacity was 833 t/yr. Cadmium production capacity 
by plant was as follows—Chanderiya, 460 t/yr; Debari, 235 Uyr; 


and Vizag, 138 Џуг. HZL produced 487 t of cadmium during 
| "i financial period (Hindustan Zinc Ltd., 2010, p. 52, 
| Binani Zinc Ltd. also produced cadmium at its zinc plant 

in Binanipuram. Production capacity was 65 t/yr of refined 
cadmium (Metal Bulletin, 20092). 

Korea, Republic of.—K.orea Zinc (Seoul, Republic of Korea) 
was one of the leading suppliers of cadmium metal to China. 
Production capacity of refined cadmium at the company's 
leading smelter, the Onsan zinc-lead refinery in Kyoung Nam 
и was approximately 3,000 Џут. From August until 

ecember, Onsan ran at reduced capacity as Korea Zinc carried 
out repairs at the zinc smelter. As а result, the company said 
| was no longer able to offer cadmium on the spot market, as 
cadmium production rates were reduced by 50%. During this 
E company produced 15 metric tons per month (t/mo) 
bus lum, compared with the normal 20 to 30 Уто (Metal 

ulletin, 2009b). 
п bin also produced at Young Poong Corp.'s (Seoul) 
bei | d in the form of sticks. Cadmium production 
BALA Е ро was 805 t/yr. During the last half of the year, 
Mas ои Se was reduced to 20 to 30 t/mo from the 
D. e while the facility underwent an expansion 
Bulletin 2010) m production capacity to 1,400 Џуг (Metal 
А oo cadmium in Mexico was produced mainly 
Simplex in To Noles S.A. de C.V.’s Met-Mex metallurgical 

ls VON (in the form of balls and sticks) and at 

i Potosi Gn is С.У.» electrolytic zinc refinery in San 
sticks), ub eade of ingots, mini-jumbos, spheres, and 

s were о oi iria. Zinc concentrates treated at San Luis 
lt Charcas = сес from Grupo Mexico's mines, principally 

Zinc mine. About 60% of the Zinc concentrates 
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processed at Met-Mex originated from Industrias Penoles' 
mines. 

Peru.— Cadmium metal was produced at Votorantim's 
Cajamarquilla zinc refinery and at Doe Run Peru's (Lima) La 
Oroya metallurgical operations. Cajamarquilla had the capacity 
to produce 430 t/yr of cadmium. 

Poland.— Zinc metal producer Huta Cynku Miasteczko 
Slaskie has been producing cadmium since mid-2000 and was 
the only cadmium producer in Poland. In 2008, the company 
began processing secondary materials—including Waelz 
oxides and EAF dust—along with zinc concentrates to reduce 
costs. Huta Cynku ultimately planned to completely switch its 
feedstock to secondary materials by 2010. Cadmium can be 
recovered from EAF dust (Leahy, 2008). 

Russia. —Cadmium metal in Russia was produced at 
Chelyabinsk Zinc Plant OJSC's (Chelyabinsk) zinc refinery 
and Ural Mining and Metallurgy Company's (Sverdlovsk) 
Electrozinc lead-zinc refinery. Chelyabinsk's cadmium 
production decreased by 796 in 2009 from that of 2008 to 551 t 
(Chelyabinsk Zinc Plant OJSC, 2010, р. 13). 


Outlook 


Concern over cadmium's toxicity has spurred various 
legislative efforts, especially in the European Union. to 
restrict the use of cadmium in most of its end-use applicati 
However, cadmium-containing residues w; [| continue to dn 
produced as a byproduct from the zinc smelting process : 
regardless of cadmium demand. If the applications and | К 
for cadmium continue to decline, excess byproduct cad e 
may need to be permanently stockpiled and managed aod 
the situation that the U.S. Government now faces a fi 

However, demand for cadmium may increase owin p 
several new market opportunities for NiCd batteries iid 
in industrial applications. NiCd batteries power so n 
electric vehicles in circulation and are also used Ка — 
power т а limited number of hybrid electric vehicle pons of 
batteries have also been used to Support various г OR 
energy installations owing to their long service life жш 
maintenance, and stability in harsh weather I. di | 
batteries were also used as a buffer in transportab] c i 
hybrid-power systems developed to generate ele = жш 
remote locations and underdeveloped regions SON 
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TABLE 1 
SALIENT CADMIUM STATISTICS! ? 


ag ————————————————— 


== PETRI 2006 2007 2008 2009 
United State: — - 
~ Production of тега!“ m metric tons 1470 Er FECE MEM ал 633 _ 
m = = 4 ~ ee ee ета исро ко, ———— ——— ЕНЕН 
Shipments of metal by producers" | do 1680 833. 692 _ 774 737 
E Exports of metal, alloys, scrap - "E u | _ do. _ 686. 483 — 424 421 “oo ~ 661 
"Imports for consumption, metal, alloys, and scrap — | "- do. 288 = 180 ____ 316 197 122 
Apparent consumption of metal u ___ до. 2.060 ' _ 530". 594' 528 — 19 
Price, average, New York dealer" dollars per pound — 1.50 — 1358 Z 345 _ 269 __ 1.30. 
Doo | ___доћаг per kilogram 330 298 76 592 285. 
‘World refinery production metric tons — 20,100 | |: 9,900 19.400 an 20,100 v 18,800 i 
*Estimated. ‘Revised. Do., do. Ditto. m -— 
!Data are rounded to no more than three significant digits, except prices. 
! Cadmium content. | | | | 
JPrimary and secondary cadmium metal. Includes equivalent metal content of cadmium sponge used directly in production of compounds 
‘Partially estimated. | 
Sincludes metal consumed at producer plants to make oxide and other cadmium compounds. 
6price for 1- to 5-short ton lots of metal having a minimum purity of 99.9596 (Platts Metals Week). 
TABLE 2 
SUPPLY AND APPARENT CONSUMPTION OF CADMIUM METAL"? 
(Metric tons) 
2005 2006 _ 2007 2008 __2009 
Е A r 5097! 132 
Producer stocks, January 1° 1,170 184 74 107 
cer stocks, January 1 Е 
э | 1,470 723 735 777 e 
: 12 
ро impti 288 180 316 197 2 
for consumption, metal, alloys, and scrap Я e 
o m ; | 2,930 1,090 ' 1,130 1,100 p 
= 421 
eese эы э ш шо m 
Producer stocks, December 31 | | | 
не apparent 2,060 ' 530 594 528 ' 199 
ons 2 OP 
"Revised. 


ignificant digits; may not add to totals shown. 
l are rounded to no more than three signi | | | | 
E n supply and apparent consumption of cadmium sulfide, cadmium telluride, and related cadmium chemicals. 
EM х к . . . * di tm ts. 
3Partially estimated. Beginning stocks may not equal ending stocks of the prior year owing to inventory adjustmen 
4rotal supply minus exports and yearend stocks. 
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ТАВГЕ 3 
U.S. EXPORTS OF CADMIUM PRODUCTS, BY COUNTRY AND TYPE! 


= оов 2009 
Quantity mn MENS Quantity 
(kilograms) _ _ Value _ (kilograms) © |... Value 

Cadmium (Cd) metal? 
Belgium -- -- 900 $18,100 
Сапада 48,500 $270,000 22,300 129,000 
China o 314,000 1,350,000 335,000 823.000 
© Colombia — 2,390 26,100 » Р 
ета о 4,120 10.000 = Е 
бету о MEO 3,310 174,000 29,700 443,000 
sael Е 35,300 212,000 17.000 69.300 
. Korea, Republic of m 21 7,010 76,900 274.000 
“Netherlands ——— > 17,000 161,000 
?Sigapre nS 6,450 58,700 » М 
United Kingdom о 5.950 97,700 3,380 22.600 
Отг 1140" 69,300' 159,000 185,000 
Toal 421,000 2,270,000 661,000 2,120,000 

Of which: _ ME 
. ... Unwrought and powder 295,000 1,370,000 276,000 1.270.000 
-- -- 137,000 319,000 


Waste and scrap 
______ Өег 
Cadmium sulfide, gross weight: 
_ Hong Kong ^ — 
айа 


_ Mexico —000— 
_ Switzerland 
. United Kingdom 
EC NN 
mu Total, calculated Cd content 

Cadmium pigments: — __ 


5,000 
16,500 
24,500 

171,000 
10,900 


13,200 


241.000 — 


188.000 XX 12.600 XX 


2.600 
8,590 
12,800 
89,000 
5,670 


6,860 


125,000 


5,640 
10,600 
16,200 


126,000 901,000 249,000 537,000 | 


Brazil 16,300 68,200 11,300 52.300 
Canada 73,700 1,280,000 116,000 1,820,000 
Chia NN 16,400 46,400 13.600 34:500 
_ Colombia I 33,200 139,000 5,840 44,100 
_Dominican Republic о 138,000 215,000 6,180 AT. 600 
_ Ecuador | 128,000 264,000 в | 
бета SCS 47,500 202.000 3.260 dies 
_ Guatemala NEM 77,000 126,000 96,300 156.000 
. Hong Kong TET 4,490 40.300 24,600 42 M 
_ Jamaica mum 57,300 116,000 58,800 99500 
_ Mexico С 458,000 2,230,000 904,000 3.580.000 
__Могоссо __ ИШ 17,000 24,700 2 m 
с 0 шаси о nis. ч : 
NE MEE 15,000 885,000 10,800 1,090,000 
Tukey = 3,410 110,000 " ide 
смея — — ano mue и а 
Other O 086700 34200 86000 345,000 
_ Total “1,190,000 о E 7 те 


Revised. XX Not applicable. -- Zero. 
pate are rounded to no more than three si gnificant digits; may not add to totals shown. 
Includes exports of cadmium in alloys (Schedule B 8107.90) and waste and scrap (Schedule B 8107.30). 


Source: U.S. Census Bureau. 
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TABLE 4 
U.S. IMPORTS ОР CADMIUM PRODUCTS, BY COUNTRY AND ТҮРЕ! 


/— 2008 2009 
Quantity Quantity | 
kilograms 
Cadmium (Cd) metal: Ss | ii i E TE 
ia P PC MP MA $368,000 38.000 $121.000 
. Belgium . _ 17,200 449,000 14,800 301,000 
Hu Canada E 63,400 4,220,000 21,700 576,000 
Chia — - - 4.020 109,000 
France — Е 33 25,400 РЕ и 
Germany А Е 68 7.990 4.040 38.200 
Inda — 10 5,000 E А 
Japan o | 14 29,200 3 3,210 
Malaysia _ Е 66 12,200 = an 
Mexico _ | Е 40.000 312,000 11.500 25,500 
Peru Е | | 25,000 194.000 24.000 63.000 
Russia — — i Е 2 18,000 a = 
_ Singapore Е u 5 8.250 a Š 
United Kingdom ~: _ -- E 3.960 247.000 
. Total = E 197,000 5,650,000 122.000 1,480,000 
_ Of which: | | 
i Unwrought and powder 153.000 5.090,000 117.000 1.110.000 
Other _ i К 44.000 565.000 4.940 371.000 
Cadmium oxide: __ А 
Belgium 21. о. К 88,800 940,000 115.000 760.000 
India — u 16.000 138,000 я 2 
| Japan o КИЕ 320 24,100 240 19,800 
Netherlands ——- ЕЕ - -- 5,230 50.000 
_ United Kingdom иН TO 5.870 25 2.200 
Total о 105.000 [110000 — — 120.000 833,000 
© Total, calculated Cd content 92.000 XX 105.000 XX 
Cadmium sulfide, gross weight: _ 
_ Canada = 40,800 220,000 55.900 446.000 
© China Е 318.000 315.000 т 2 
Сегтапу mu 8 2.440 es РА 
Russia 77,800 2,470,000 74,000 1.960.000 
_ United Kingdom 1,820 — _ 35,100 4,720 21,200 
О Toad ooo | | 439.000 3,040,000 135,000 ~ 2,420,000 
__ Total, calculated Cd content | A 341.000 ХХ 105,000 ХХ 
Cadmium pigments: — MEUM 
Belgium mE 10.900 1 88,000 750 11,100 
Brazil | 6,020 96,700 1,990 51,300 
^. Canada BEN 8.410 71,000 2,770 36.500 
p. CHEM s T 2.000 8.800 
~ Finland ИИО 5,410 136,000 Е 1; 
ug OMM ТАШ 4,850 90.100 - + 
=“ MEE 25,600 167,000 62,900 414,000 
© India - Е 3 7,560 
^ Japan _ _ -- = 487 42,200 
^ Mexico = 241 3,590 Ё E 
Netherlands MM 45 2.820 " a 
_ Taiwan 500 3,080 - T 
^ United Kingdom MEN 110.000 — 1,730.000 - 58.900 __ 1,050.00 
ub 172,000 2,500,000 130,000 | 1,630,000 


See footnotes at end of table. 
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TABLE 4—Continued 
U.S. IMPORTS OF CADMIUM PRODUCTS, BY COUNTRY AND TYPE! 


XX Not applicable. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes imports of other cadmium [Harmonized Tariff Schedule of the United States (HTS) 8107.90.00] and waste and scrap 


(HTS 8107.30.00). 


Source: U.S. Census Bureau. 


TABLE 5 
CADMIUM: WORLD REFINERY PRODUCTION, BY COUNTRY"? 


(Metric tons) 


Country? T" _ 299 ( 

Argentina 85 3 6 35' 38 ' 30 _ 
Australia ОЕР 5 358 329 351 330 300 
Вад E А 200 141 200 * 200 € 200 
Bulgaria "T 319 363 459 460 * 460 
Canada! 22 1,727 2.090 1,388 1,409 1,299 Р.6 
Сіпа“ С m 4,080 3.790 4,210 4,300 4,300 
Gema — ——— PERPE 640 640 400 400 400 
India о И ПИ л. 409 457 583 599 610 
ВИЕ MOD 10 10 10 10 10 
а с МИНА 2,297 2,287 1,933 2,1 16 2,200 
Kazakhstan _ клы ышы. 2,000 2,000 2,100 2,100 * 1.800 
Korea, М O 200 200 200 200 pu 
Korea, Republic of _ 2,582 3,320 2,846 3,090 ' 3,000 
Mexico. u NM 1.653 1,401 1,617 1,550 ' E 
Netherlands И ИН 494 524 495 530 530 
Norway uu mn 153 125 269 178 175 
UU M u 481 416 347 371 375 
Poland 408 373 421 r 

— E 603 600 
Russia _ AMEN 621 690 810 800 
Ukraine" 25 25 25 25 b 
United States ТЕСЕ 1.470 723 735 "i 

- lup OE ame OT SG OLN = foe! E о . 777 633 6 
0 IUE ae ee Марш uA 
к Ц 20,100 19,900 ______ 19400 ___ .. 20,100 ' 18800 


— 


This table gives unwrought production from ores, concentrates, flue dusts, and other materials of both domestic and imported origin 
Sources generally do not indicate if secondary metal (recovered from scrap) is included or not, where known, this has been indicated by а 
footnote. Data derived in part from World Metal Statistics (published by World Bureau of Statistics, Ware, United Kingdom) and ч 
Metal Statistics (published jointly by Metallgesellschaft AG of Frankfurt am Main, Germany, and World Bureau of Metal Statistics) 
ua ts found in ores, concentrates, and (or) flue dusts in several other countries, but these materials are exported for treatment | 
e че to recover cadmium metal; therefore, such output is not reported in this table to avoid double counting. This table includ 
ч available through May 6, 2010. | 
И | T - 
ка. Mp US. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
mania, Thailand, and Uzbekistan may produce primary cadmium metal or oxide, but information is inadequate to make reliabl 

estimates of output, | 
‘Data for 2005 
are exports from Anuario Mineral Brasileiro ( Departmento Nacional de Producao Mineral), 
Includes Secondary. 
| еропед figure. 
Exc] igni : ; | i 

udes significant production of both cadmium oxide and cadmium contained in exported concentrates. 
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CEMENT 
By Hendrik G. van Oss 


Domestic survey tables were prepared by Michelle B. Blackwell, statistical assistant, and the world production table was 


prepared by Glenn J. Wallace, international data coordinator. 


Combined production of portland and masonry cement in the 
United States in 2009 was 63.9 million metric tons (Mt). This 
Was a 25.9% decline from production in 2008, a 35.6% decrease 
from the record output in 2005 (table 1), and the lowest level 
of output since 1983. Consumption of portland and masonry 
cement as measured by sales to domestic final customers 
decreased in 2009 by 26.7% to 71.0 Mt (table 9), also the lowest 
level since 1983 and nearly 57 Mt or 44.5% lower than the 2005 
record, In contrast, the decline in sales prices (mill net valuation 
basis) in 2009 Was comparatively modest (tables 1, 11-13). 
Overall, the value of cement sales totaled $7.0 billion, down by 
about 3076 from that of 2008. Based on typical portland cement 
mixing ratios in concrete, the delivered value of concrete 
(excluding mortar) in the United States was estimated to be at 
least $47 billion in 2009. 

Percentage or other changes expressed in this report compare 
activity in 2009 with that of 2008 unless specified otherwise. 
Except where otherwise indicated, activity levels in this report 
exclude those in Puerto Rico. Cements covered in this report 
ге mainly limited to those hydraulic varieties broadly classified 
5s portland -ement (including blended cement and other 
varieties listed in table 15) and (or) masonry cement (including 
portland-lime and plastic cements); these are the binding agents 


included į 
within th 


in h; 
corporated as components within finished portland (blended) 


tionnaires sent to cement and clinker manufacturing 
associated distribution facilities and import terminals, 
manufacturer, n s are independent of U.S. cement 
152 of 156 faci liti 009, questionnaires were received from 
Included all of the | canvassed, a response rate of 97%, which 
Were received a sites. F or 2008, questionnaires 
Tale of 98%, includ; of 152 facilities canvassed, a response 
ta could not b 


ч estimated е obtained by followup telephone inquiries, they 
Or 


МА = on monthly data or past annual reporting. 
Yet to p ра! © data exclude Several importers that have 
indepen : dn the Surveys. To the degree that they are 
Importers for 20 х Participating companies, sales by the missing 
an additional 1% апа 2009 аге estimated to be equivalent to 

° of the total Portland cement sales tonnages 


shown in this report. Background information on cement and its 
manufacture and on the USGS cement canvasses can be found 
in van Oss (2005). 


Government Programs and Environmental Issues 


A number of ongoing Government programs provide 
funding and direction for public sector construction and were 
thus of importance to cement consumption levels. In 2009, 
stimulus program spending allotments, including those related 
to the American Recovery and Reinvestment Act (ARRA) 
of 2009, were being compared to individual State spending 
of the appropriated monies as a means to predict increases in 
cement demand. By late 2009, it was evident that very little 
of the stimulus spending during the year had been for cement 
(concrete) but it was anticipated that the concrete industry 
would significantly benefit from ARRA funding in 2010 
(Sullivan, 2010). 

Environmental issues associated with the cement industry 
mostly result from the manufacture of the intermediate 
product called clinker. In clinker manufacture, the burning of 
large amounts of raw materials and fuels leads to significant 
emissions of carbon dioxide (СО,), and can yield significant 
emissions of nitrogen oxides (NOx), sulfur oxides (SOx), 
mercury and some other metals, volatile organic carbon 
compounds, and particulates. Increasingly, these emissions are 
regulated or are being considered for regulation or reregulation. 
The largest volume emissions are of CO,; the cement industry 
is one of the leading industrial emitters of this greenhouse 
gas (GHG). Overall, generation of CO, by the U.S. cement 
industry in 2009 was calculated to be in the range of 0.87 to 
0.92 metric ton (t) of CO, per ton of clinker produced; the high 
end incorporates fuel combustion emissions calculated using 
"standard" heat values for the fuels consumed (table 7), and 
the low end incorporates heat values actually reported by the 
individual plants. Both ratios include a standard emissions factor 
from calcination of limestone of 0.5] t of CO, per ton of clinker 
as detailed by the Intergovernmental Panel on Climate Change 
(Hanle and others, 2006), but exclude any correction for cement 
kiln dust (CKD) not recycled to the kiln (for which data are 
lacking). However, the standard calcination component of CO, 
emissions can be reduced in the calculation in proportion to 
the calcium oxide contributed by noncarbonate alternative raw 
materials such as ferrous slags and coal combustion ashes. This 
incorporation would allow a reduction of calcination-related 
emissions of about 2.4% (0.7 Mt of CO,) in 2009 and 2.794 
(nearly 1.1 Mt of CO,) in 2008; relative reductions can be 
significantly larger for the subset of individual plants that 
actually burn these alternative raw materials. Certain fuels, 
including alternative or waste fuels, can either directly reduce 
plant-level CO, emissions or may lead to reductions in reported 
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emissions from combustion because the fuels are considered to 
be carbon-neutral (certain biofuels) or because credits may be 
allowed for their use (certain waste fuels). Plant-level emissions 
can be reduced through upgrading to more fuel-efficient kiln 
line technology. Unit emissions can also be reduced by use of 
SCM in finished cement and in concrete to reduce the clinker 
content of these products and (or) by allowing the addition of 
"inert" fillers to boost cement output without simultaneously 
boosting clinker output. 

In past years, the U.S. Environmental Protection Agency 
(EPA) used methods similar to those used above to calculate 
and report overall U.S. levels of GHG emissions by various 
industries; for cement, these methods made use of national-level 
clinker production data published by the USGS. However, 
to more accurately determine U.S. emissions of GHG, in 
October, the EPA released a final rule for mandatory site/plant- 
specific reporting of GHG emissions (to begin in 2010) (U.S. 
Environmental Protection Agency, 2009b). For the cement 
industry's CO, emissions, relevant calculation procedures for 
fuel combustion are covered under Part 98, subpart C (p. 56397- 
56411) and, for calcination and related process emissions, in 
subpart Н (p. 56420-56422). E 

In May, the EPA proposed new, very low, limits on individual 
plant emissions of mercury, total hydrocarbons, particulate | 
matter, and hydrochloric acid within a set of national emissions 
standards for hazardous air pollutants (N ESHAP) for the U.S. 
cement industry (U.S. Environmental Protection Agency, 
20092). It was unclear how many U.S. cement plants would 
be able to comply with the new NESHAP limits for all four 
listed pollutants. The new standards for mercury were set so 
stringent (for existing plants, 43 pounds of mercury per million 
short tons of clinker produced; and for new plants, 14 pounds 
of mercury per million short tons of clinker produced) as to 
possibly preclude, absent the installation of mercury scrubbers, 
which could be very expensive, the use at many plants of their 
normal raw materials and of coal as a fuel. The NESHAP could 
end the use of fly ash as an alternative raw material for clinker 
manufacture; fly ash commonly has a high mercury content and 
this content was expected to increase as coal-fired powerplants 
installed their own scrubbers. The mercury-scrubbing | 
technology most commonly discussed makes use of activated 
carbon, and this mercury-laden carbon (at a powerplant) would 
report to the fly ash. A discussion of the cement NESHAP is 

i O'Hare (2009). | 
- veis evaluating changing the regulatory classification 
of coal combustion byproducts, particularly fly ash, under 
conditions of long-term or permanent storage (disposal) | 
and for various usage purposes. Concem in the construction 
sector was that if fly ash were to be reclassified as a hazardous 
waste, even under restricted circumstances, the material would 
be stigmatized and demand for it would decrease or cease 
altogether (Goss, 2010). 


Production 


ini ther with an 
tinued declining sales of cement, toge | | 
= drawdown of cement stockpiles, and despite a major 
d ur in cement imports, led to a 25.6% decrease in portland 
i production in 2009 to just 62.0 Mt (table 3). This was 
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the lowest production since 1983 and was nearly 32 Mt less 
than the record output in 2005. Production fell in all districts 
except Indiana. Yearend stocks of portland cement fell by 28%. 
Owing to two plants coming online during the year (Florida 

and Missouri) and of some new mills at existing plants, overall 
grinding capacity increased by about 6%. The capacities and 
plant counts listed in table 3 for 2009 are, however, somewhat 
uncertain because of difficulties differentiating between plants 
reported as “idle” (or “indefinitely idle") and those that were 
permanently “closed.” At least in terms of sales, some such 
plants continued to operate as distribution terminals. Likewise, 
plants that closed their kilns in late 2008 may have continued to 
grind remaining clinker stocks until they were exhausted in early 
2009 after which the finish mills were closed as well. The USGS 
policy has been to count as active all plants having production 
for at least 1 day during the year, but this policy may not be 
realistic for plants idle all year and which offered few prospects 
of ever reopening. Thus, in a few locations, a decision was made 
for the 2009 tally to exclude plants that were “idle” throughout 
2009—10 and for which a formal closure announcement was 
made in 2010. In one district, an ultimately closed plant was 
retained in the 2009 count because it made a small quantity 

of masonry cement early in the year, thus still having active 
grinding capacity. Another plant, seemingly closed, retained the 
possibility of restarting its finish mill. One plant in Florida that 
had been announced as closed in late 2008 was retained in the 
2009 count despite no production during the year because its 
status was confirmed as idled, rather than closed. 

For masonry cement, a stagnant housing construction sector 
during the year led to a decline in cement production of 35% to 
just 2.0 Mt, the lowest level since at least 1954. 

With common parents combined under the larger subsidiary's 
name and with joint ventures apportioned, the 10 leading 
companies at yearend 2009, in descending order of portland 
cement production, were Holcim (US) Inc., CEMEX, Inc., 
Lafarge North America Inc., Lehigh Cement Co., Buzzi 
Unicem USA Inc. (including Alamo Cement Co.), Ash Grove 
Cement Co., Texas Industries, Inc. (TXI), Essroc Cement Corp., 
CalPortland Co., and St. Marys Cement Inc. The listing was 
unchanged from that of 2008. The U.S. industry continued to 
be heavily consolidated—the leading 5 cement companies, 
combined, contributed 59% of total U.S. portland cement 
production, and the leading 10 companies accounted for 81% 
of total production. Of the above named companies, all except 
Ash Grove and TXI were foreign owned as of yearend, and for 
the industry overall, about 77% of total cement output was by 
foreign-owned companies. 

Clinker output in 2009 fell by 28.496 to 56.1 Mt (tables 1, 5). 
This was the lowest level since 1982. Production fell in all 
months, and for the year overall in all districts. Owing to à nem 
plant coming online, the commencement of production from 
a plant that was completed at yearend 2008, and upgrades at 
some existing plants, apparent annual capacity increased by 
6.5%; this was despite the removal in the 2009 total of plants 
or kilns closed during 2008. Utilization of clinker production 
capacity was only about 4996 in 2009, well down from s : 
73% of the previous year and the presumed “full practicab : 
capacity utilization of 8596 or more experienced during years 
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of high cement sales volumes. The performance in 2009 

reflected a combination of permanent kiln or plant closures and 

long-term idling of “extra” kilns at multikiln plants. However, 

the utilization statistic is dependent on the reported downtime 

for routine maintenance. Many plants reported much longer 

than normal downtimes for this Purpose in 2009; where this 

was obvious, corrections were made after consultation with the 

plants to remove the extra downtime (a result of slow sales) 

from the statistic. Yearend clinker stockpiles decreased by nearly 

30%, likely reflecting yet more kiln idlings late in the year. 
Nonfuel raw materials consumed to make clinker and cement 

are listed in table 6. Ratios among clinker raw materials 

consumed in 2009 appear to be broadly similar to those in 

2008. For fly ash and bottom ash, the data are similar to those 

published by the American Coal Ash Association (ACAA) for 


of 0.382 Mt of synthetic gypsum to the cement industry; this is 
less than the 0.47 Mt or more of this material included within 
the “Gypsum and anhydrite” data in table 6, but could reflect 
the fact that the ACAA does not Survey the cement plants’ own 
manufacture of this material. 

Data on fuel Consumption by the cement industry are listed in 
lable 7. Data shifts can reflect activities at just a few plants. In 
terms of overall mass ratios among fuels in total and relative to 
clinker Production, significant changes in 2009 were evident for 


Corporation of large amounts of landfill gas at two plants, and 
а warm up fuel to a major use fuel reported at 
т ће of the other apparent shifts reflect upgrades, 
"en 5 Conversions from Wet to dry kiln technology at some 


not revealed in table 7, Overall heat consumption 


Although 
(ross heat basis) i 
"etri ton of of was about 3.9 billion Joules (GJ) per 


me ыо wet kilns averaged 6.0 GJ per ton of 
of clinker dow se 8%. Dry kilns averaged 3.6 GJ per ton 
despite much | n by 10%. Thus, efficiency apparently improved 
down ON d and perhaps more frequent than normal 
posible "e (for all reasons) on the operational kilns. It 
Vill be realized if и reductions In unit energy consumption 
erating sched | and when the industry resumes more normal 
share of e = es. As in past Years, coal supplied the largest 
by Petroleum cL ed (6094, down by about 7%), followed 
Up by 2 es (about 21%, unchanged), and waste fuels 
landfil] gas, use 0). Аз погед абоуе, natural gas, including 
lota] heat ann creased markedly; it contributed about 5% of 
вау m 2009, up by 74%. 
2009 (aer "d electricity consumption increased again in 
lidlings and ү. з most ikely reflects operational disruptions 
"SUICS, repair S, plant upgrades) at many plants, 
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and a greater reliance on dry plants. Dry plants, commonly, have 
higher unit electricity consumption than do wet plants. 

There were no significant ownership changes in the U.S. 
cement industry in 2009. Two new plants were brought into 
production during the year. American Cement Co., LLC began 
operations early in the year at its I .0-million-metric-ton-per- 
year (Mt/yr) plant at Sumterville, FL; plant construction had 
been completed at yearend 2008. Initial cement production was 
from purchased clinker, but the plant started its own clinker 
production in May. American Cement was a joint venture 
between Oldcastle Materials, Inc. and New Jersey-based Trap 
Rock Industries, Inc. In July, Holcim fired the 4.0-Мууг 
precalciner Куп at its new plant in St. Genevieve County, MO; 
this kiln was said to have the largest annual capacity of any 
in the world and was expected, at full output levels, to put 
Missouri at or near the forefront of U.S. clinker production. 

The litany of plant closures and long-term or indefinite idlings 
of plants that began in 2008 continued in 2009, although many 
of the facilities continued to operate as storage, packaging, 
and transshipment terminals for cement sourced elsewhere. At 
the end of January, Ash Grove indefinitely idled the wet kilns 
at its Inkom, ID, plant, but the facility continued to produce 
cement from clinker stockpiles and from clinker brought in from 
another Ash Grove plant. CalPortland idled the long dry kilns at 
Its Colton, CA, plant during the course of the year but continued 
to make cement from clinker brought in from the company's 
Mojave, CA, facility. CEMEX confirmed that its Brooksville 
“North” plant in Florida was on indefinite idle status in 2009, 
and had not been closed as had been reported in 2008. Essroc 
closed the wet kilns at its Bessemer, PA, plant at the end of 
April and shut the finish mill there at the end of September. At 
the end of April, Holcim shut its wet plants at Dundee, MI, and 
Clarksville, MO; the Clarksville plant's kiln was the longest in 
the world. At the same time, the company indefinitely idled its 
wet plant at Artesia, MS, and in September, indefinitely idled its 
dry plant at Mason City, IA. In addition to these plant closures 
and (or) indefinite idlings, many multikiln plants had one or 
more kilns idle for all or part of the year. 

Major kiln line upgrades were completed at three cement 
plants in 2009. In August, Buzzi Unicem fired the new 1.2 Mt/yr 
precalciner kiln at its River (also known as the Festus Or Selma 
plant), at Festus, MO; the new КИп replaced the existing pair 
of long dry kilns (Buzzi Unicem, 2009). Also in November, 
Keystone Cement Co. fired its new precalciner kiln line at Bath, 
PA; the new 1.2-MUyr line replaced the plant’s pair of wet kilns, 
which were shut down at the same time. In August, Essroc 
closed the three wet kilns at its Martinsburg, WV, plant and in 
November fired the plant's new 2.0-Mt/yr precalciner kiln that 
had been under construction. 

Some ongoing upgrade projects were cancelled or postponed 
in light of poor cement sales. An example was the January 
announcement by TXI that it was postponing further work on 
the expansion project at its cement plant at Hunter, TX (Texas 
Industries, 2009); the project was expected to resume once 
market conditions improved. 
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Consumption 


Cement consumption data for the United States were surveyed 
and reported monthly by the USGS in terms of sales to final 
customers and are summarized in table 9. Although the national 
sales totals in table 9 are similar to the shipments totals in tables 
11, 12, and 14, only the table 9 breakout tonnages represent 
State-level consumption. The regional breakouts in tables 11, 12, 
and 14 simply pertain to the locations of the reporting entities 
(chiefly the production sites), not the locations of consumption. 
It is very common for shipments to cross State lines. 

The U.S. cement market in 2009 continued a decline that 
began in early to mid-2006; this reflected ongoing stagnation in 
several construction sectors, particularly in housing, a tight loan 
market. and continued declines in State property tax revenues. 
Decreases in sales of cement were experienced in all months 
during the year. Total sales of portland cement to domestic final 
customers fell by 26.5% to 68.9 Mt, the lowest level since 1983. 
Sales declined in all districts; those into the three traditionally 
leading consuming States (California, Florida, and Texas) were 
down by about 32% in 2009. Although sensitive to the accuracy 
of the population data, per capita consumption of portland 
cement was just 220 kg in 2009, the lowest lev el since 1947; 
the amount in 2008 was 413 kg. Masonry cement consumption 
decreased by 31.0% to 7.1 Mt. the lowest level since 1949. 

Sales by some importers that did not participate in the USGS 
monthly and annual surveys were not included in the portland 
cement consumption data in this report. An estimate of these 
missing importers’ sales can be made by comparing official 
(U.S. Census Bureau) trade data (tables 17, 21) with the import 
origins of sales (table 9). The official cement imports were about 
0.3 Mt higher than the foreign origin tonnages in 2009 and 
| 5 Mt higher than those in 2008: however, the discrepancy in 
2009 appears to be too small based on known missing data for 
cement from the Republic of Korea into the Philadelphia, PA, 
customs district (0.1 39 Mt), and of much of the material from 
Colombia into the Houston. TX, and Wilmington, NC, districts 
(0.369 Mt). It appears that part of the reason for the difference 
in 2009 is that the table 9 import origins of sales data include 
a large component of drawdown of stocks, as suggested by the 
large yearend stockpile decline for importers listed in table 3. 
Adjusting for both years for cement varieties that are in the 
trade tables but not covered by the USGS canvasses (chiefly | 
aluminous cement) and for apparent drawdown 01 stocks, which 
cannot fully distinguish between imported and domestic cement, 
it becomes evident that the annual tables are missing about 0.5 
Mt of cement sales in 2009 and about 1 Mt in 2008. u 

As the binder in concrete, cement consumption levels within 
a given category of construction will broadly reflect levels 
of construction spending, although significant time lags may 
exist between the onset or cutoff of spending and changes in 
the consumption of cement. In terms of 1996 сораи рг», 
overall construction spending n 2009 fell by 15% to $552 
billion (Portland Cement Association, 2011). Within this 
spending. public sector construction was the largest share, at 
$184 billion, down by 0.8% опју. Residential DRE 
which had been the dominant sector in 2008, fell in 2 E y 
2594 to $168 billion. Nonresidential construction spending Was 


$133 billion, down by 21%. 
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Portland cement sales broken out by customer type are ON 
listed in table 14. Sales to ready-mixed concrete producers 
accounted for about 71% of total shipments, but the true tonnage 
for this type of concrete was larger because some of it was e 
recorded under other customer categories, such as road paving m 
contractors. As listed, the sales to ready-mixed customers 
declined by 279^, in line with the decrease in overall portland 
cement sales. The decline in residential construction spending 
noted above is in line with the 34% decline in sales tonnages 
of cement for brick and block; and the decline in nonresidential 
private and public sector spending noted is in line with reduced Do 
sales of cement for precast-prestressed concrete products (down 
by 28%), and for road paving (down by 22%). Sales of cement 
for oil well and gas well drilling fell by 45%, in line with 
sharply reduced oil and gas prices and drilling activities in 2009. 

Sales of different types of portland cement are broken out in 
table 15. As in past years, sales were dominated by Types I and 
11 cements and sulfate-resistant varieties of cement (Туре V and 
Type ШУ hybrids reported as Type V). Sales of these cements 
fell more or less proportionately to overall portland cement 
sales. Oil well cement sales fell by 4296, a result similar to that 
in table 14 noted above. White cement sales fell by 30%. As 
in past years, the white cement sales tonnage was significantly 
less than the imports of white cement (table 20) and would 
seemingly preclude any need for domestic production of the 
material. The discrepancy is partly explained by the use of some 
imported white cement for masonry cement (sales not included 
in table 15), and by the fact that some imported white cement is 
blended with domestically produced white cement. 

Blended cement sales in table 15 fell by about 34% to 1.3 Mt, 
but this tonnage is significantly less than the blended cement 
sales reported for 2009 in the monthly reports of the USGS (1.6 
Mt). It is unclear why this difference exists, except that there 
could be inconsistent reporting between the monthly and annual | 
surveys of cement sold under the general performance standard 
ASTM C-1157, which at one time applied only to blended | 
cements but which now applies to hydraulic cements in general. 

Data on the mill net values for shipments to final customers 
by plants and import terminals (terminal nets) are provided in 
tables 11 to 13. Despite the large drop in sales tonnages, unit 


prices for portland and masonry cement declined relatively 
modestly. 


Foreign Trade 


Trade data from the U.S. Census Bureau are presented in 
tables 16-21. Although at the highest tonnage level since 1948, 
exports of cement and clinker continued to be small compar ed 
with imports. Canada remained by far the dominant destination 
of the exports, taking about 76% of the total in 2009. 

Total imports of cement and clinker in 2009 fell by 40.5% 
to 6.8 Mt (table 17), the lowest total since 1992 and a decline 
of 28.8 Mt from the record level of 2006. The dominant share 
of imports was gray portland cement, imports of which fell 
by nearly 44% to 5.4 Mt (table 19). Canada continued to be 
the dominant source of U.S. imports. The tonnage of portland 
cement imported from Canada in 2009 fell by nearly 2076, but 
this was a small relative decline compared with those of most 
other countries. The relative regional sourcing of imports has 
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сћапред дгатанса у їп гесепї years. For example, Canada's 
share of the U.S. cement and clinker import market was 50% 
z 112009, much higher than the 14% share it held in 2006. By 
comparison, Asia, which had accounted for 19.5 Mt or 54% of 
| total imports in 2006, supplied just 1.8 Mt or 26% of the imports 
in 2009. China alone supplied nearly 30% of total U.S. imports 
in 2006 but accounted for only 9% of the imports in 2009. 
: Official imports of clinker fell by 10.5% to 0.56 Mt (table 21). 
The clinker data are incomplete, however, with regard to 
i overland imports from Canada; the tonnages listed are 
i insufficient to have fully supplied the grinding plants in 
* . Michigan and Washington, all of which imported their clinker 
| from Canada. The unreported Canadian clinker appeared mostly 
to be coming in by truck, at a value of less than $2,000 (customs 
· value) per truckload; such shipments are classified as “informal 
entries” and data on them are not routinely transmitted by the 
US. Customs Service to the U.S. Census Bureau for recordation 
into the official trade data (reproduced in tables 17-2] ). This 
problem presumably does not exist for imports by rail or by 
Ship because these shipments are larger. Clinker imports from 
Canada were estimated to be higher than those reported in tables 
| and 21 by about 0.7 Mt in 2008 and by about 0.2 Mt in 2009. 
With the decline in imports, especially from Asia, several of 
the once-busiest import locations have fallen from prominence, 
and overland import locations have become relatively dominant. 
For -ement and clinker combined, the 10 busiest customs 
districts of entry in 2009 were, in descending order of tonnage, 


„ет ОҢ; Columbia-Snake, OR and WA; Honolulu, HI; El 
An Ogdensburg, NY; and Savannah, GA (table 18). These 


leading districts accounted for about 71% of the total imports 
for the year. 


World Review 


a 6 Output іп 2009 was ап estimated 3.04 billion 
150 countries si by 6.7%. Production Was from more than 
ar, with an M ina Was again the world’s leading producer by 
€ femainin = of 1.63 Gt or nearly 54% of the world total. 
mage, Indi 4 ni 20 Producers were, in descending order of 
epublic of = € United States, Japan, Turkey, Brazil, the 
Saudi Arabia бо s Vietnam, Egypt, Russia, Indonesia and 
Spain, and Mal к ) Italy, Mexico, Pakistan, Thailand, Germany, 
alaysia, Cumulatively, the top 5 countries had 


About 660, 
Wy... of total world Output, the top 10 countries, about 


з top 20 countries, about 85%. 
of World р у, = and the Pacific contributed about 71% 
Countries cton, included 9 of the 20 leading producing 
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(including Mexico), 3.794; the Commonwealth of Independent 
States, 2.5%; and Eastern Europe, 1.594. 


Outlook 


A modest increase in concrete construction in 2010 was 
expected, based on projected beneficial downstream effects 
of stimulus funding on the general economy and the housing 
construction sector in particular, and on expected access to 
ARRA funding. Relatively little ARRA funding had gone 
to public sector construction projects involving concrete in 
2009 and many States still had significant fractions of their 
respective ARRA allotments as yet unspent at yearend 2009. 
However, low revenues to the States from property taxes 
Were expected to continue to hamper State contributions to 
construction projects funded Jointly by State governments 
and the Federal Government. It was recognized that a return 
to cement consumption levels approaching those of the peak 
2005—06 period was many years away. Of great concern to the 
cement industry was the proposed portland cement NESHAB, 
which would impose very low, stringent, limits on mercury and 
certain other emissions by cement plants. The NESHAP would 
be difficult to comply with owing to high cost of emissions 
control equipment and potential problems of sufficient control 
equipment availability within the J-year NESHAP compliance 
window. According to some industry analysts, a large number 
of plants—representing perhaps 25% of U.S. production 
capacity—might have to close as a result of the NESHAP, 
forcing the concrete industry to increasingly rely on imported 
cement. Further, should fly ash become stigmatized as a result 
of an EPA reclassification of it as a hazardous material, the 
construction sector might lose this material as an alternative raw 
material or SCM, and thus hamper efforts to reduce the GHG 
"footprint" associated with concrete construction. 
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TABLE 1 


SALIENT CEMENT STATISTICS FOR THE UNITED STATES"? 


(Thousand metric tons unless otherwise specified) 


——————— 


| 2005 _ 2006 


PENEN Содот одов 2009 
Production: | ПИР А 
Cement m 99,319 98,167 95,464 86,310 63,929 
vus | m BE mE 87,405 88,555 86,130 78,382 56,116 
rS - NH e С 
ір mills and terminals: ` ` = u И 
Er cec d | En 128,000 127.000 114,000 96,700 71,100 
Value” m | (thousands dollars) 11,700,000 12,900,000 11 900.000 9,990,000 7,020,000 
| = e value | (dollars per metric ton) 91.00 101.50 104.00 103.50 99.00 
Average vae — US. - каа оша 
Stocks, yearend: , 7,450 9,380 8.890 8,360 6,080 
сч Е : EN | 3,520 5,370 6,550 7,070 5,130 
.—Chnker mE | HN 766 723 ' 886 7 823 884 
Exports MAR с a 
a _ 0 ___-——— 
Mp Heber ee авина У 30,403 32,141 21,496 10,744 6,211 
Cem ___—— | | 28588 3,425 _ 972 _ 60 ___ 556 
анне 33,261 35,566 22,468 11,365 6,767 
ope a BEI 128,250 127,660 116,550 96,760 71,530 
cS | 2,350,000 2,610,000 2.810.000 2,850,000 — 3,040,000 
World roduction® '! ae ое 200 599190 MENT 
or - 


*Estimated. "Revised. 


includi ded, data are thought to 
'Unless otherwise indicated, data are for portland (including blended) and masonry cements only. Even where presented unroun 


be accurate to no more than three significant digits. 
?Excludes Puerto Rico. 

Jincludes cement made from imported clinker. 

^Includes imported cement. 

‘Shipments to final domestic customers. Data are from an 
on consolidated monthly surveys from companies. 


Salue free on board mill or independently reporting terminal. 


annual survey of plants and terminals and may differ from the totals in table 9, which 


are based 


i cement from Laredo, TX, of 943,939 metric tons in 2006 
"Official export data have been corrected to remove an apparent excess of aluminous 


and 653,255 metric tons in 2007. 

8 AII forms of hydraulic cement or clinker. | | 

?Data may not add to totals shown because of independent rounding. 
10production (including that from imported clinker) of cement plus imports 
yearend cement stocks. 


i і tries. 
Тока! hydraulic cement. May include clinker exports for some coun 
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of hydraulic cement minus exports of hydraulic cement minus the change т 


—2009 
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о И 


State subdivision 


California, northern 


California, southern 

Illinois, t metropolitan Chicago 
Illinois, excluding Chicago 
New York, eastern 


New York, western 


New York, metropolitan 


Pennsylvania, eastern 


Pennsylvania, western 
Texas, northern 


Texas, southern 


TABLE 2 


COUNTY BASIS OF SUBDIVISION OF STATES IN CEMENT TABLES 


Defining counties D 
Alpine, Fresno, Kings, Madera, Mariposa, Monterey, Tulare, Tuolumne, and all counties 
farther north. 


Inyo, Kem, Mono, San Luis is Obispo, and al all counties ; farther south. 


Cook, „ DuPage, Kane, Kendall, Lake, McHenry, and Will Counties in Mino. OOOO 

_ All counties other than those i in metropolitan Chicago. КОШ oe 

_ Delaware, Franklin, Hamilton, Herkimer, Otsego, and all counties farther east and south, 
except those within Metropolitan New York. 


Broome, Chenango, Lewis, Madison, Oneida, St. Lawrence, and all counties farther west. - 


. and all counties farther south. — — 


New York City (Bronx, Kings, New York, Queens, and Richmond), Nassau, Rockland, 
Suffolk, and Westchester. 
Adams, Cumberland, Juniata, Lycoming, Mifflin, Perry, Tioga, Union, and all counties 
farther east. 
Centre, Clinton, л, Franklin, ‚ Huntingdon, | Potter, and all counties farther west. БЕ 
Angelina, Bell, Concho, Crane, Culberson, El Paso, Falls, Houston, Hudspeth, Irion, 
Lampasas, Leon, Limestone, McCulloch, Reagan, Reeves, Sabine, San Augustine, 
San Saba, Tom Green, Trinity, Upton, Ward, and all counties farther north. 
Brazos, Burnet, Crockett, Jasper, Jeff Davis, Llano, Madison, Mason, Menard, Milam, 
Newton, Pecos, Polk, Robertson, San Jacinto, Schleicher, Tyler, Walker, Williamson, 
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ТАВГЕ 4 
MASONRY CEMENT PRODUCTION AND STOCKS IN THE UNITED STATES, BY DISTRICT! 


(Thousand metric tons unless otherwise specified) 


2008 | | КОИ И 


MEN LÍ А _ 209 _____ 
Number Number 
of active Y earend of active Y earend 
о: _ District? — plants, Production? stocks' plants Production! ^ stocks! — 
Maine and New York — ^ 4 69 17 | 4 41 12 
Pennsylvania Е КЕРР i 9 254 56 9 176 46 
IndianaandOhio  — 6 332 73 6 244 52 
Michigan . | m ES 4 99 34 á 80 28 
lowa, Nebraska, South Dakota __ mE | 2 W W 2 W W 
Kansas _ n MEDIEN 2 W W 2 W W 
Missouri m n | № w l w W 
Florida — | | 5 310 65 6 123 38 
Georgia, Maryland, Virginia, West Virginia - 6 367 53 6 250 42 
South Carolina 3 323 31 3 174 16 
Alabama = MEN 4 303 63 4 208 61 
Kentucky, Mississippi, Tennessee — — 3 W W 3 W W 
Arkansas and Oklahoma и 4 125 18 3 97 21 
Texas eee 7 274 20 8 202 22 
Arizona and New Mexico. m 3 W W 3 W W 
Colorado and Wyoming СИ 2 W W 2 W W 
Idaho, Montana, Nevada, Utah POP 1 W W - W W 
California, northern LLL 3 59 19 үү 3 Му 5 \ ° 
California, southem ____ NM 5 278 23 7 236 45 • 
Importers’ 2 | EN И oe н 36. 
Total® 74 3.027 549 * 73 1,968 456 * 


W Withheld to avoid disclosing company proprietary data; included in "Total." ка Zeb: тыршы о 


‘Includes masonry, portland-lime, plastic, and stucco cements. Even where presented unrounded, data are thought to be accurate to no more than 
three significant digits. 


?District assignation is the location of the reporting facilities. Specific districts include importers for which district assignations were possible. 
*Includes cement produced from imported clinker. 

“Includes imported cement. 

‘Data for 2009 for Northern California is included with those for Southern California. 

Data contain estimates for nonrespondent or incompletely reporting facilities. 

"Data include only those importers or terminals for which district assignations were not possible. 

*Data may not add totals shown because of independent rounding. 
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ТАВГЕ 6 


RAW MATERIALS USED TO PRODUCE CLINKER AND CEMENT IN THE UNITED STATES"? 


(Thousand metric tons) 


2008 | m 209 
Materials Clinker . Cement MON .. Clinker Е _ Cement 
Calcareous: NEN MM coL Р | Е 
_ Limestone (aragonite, chalk, coral, marble) _ Е 101,000 1.920 73,600 1,510 
-Cemenrock(ncudesmal) = NEM Д 10,900 50 6.560 - 
_ Cement kiln dust (CKD) PIN MEME 425 304 288 156 
Lime’ 248 15 17 5 
Other — E S | ug BEL 4 x 62 = 
Аштіпоц оо СС mE 
а= | T = 3.780 £ 2,500 3 
Shale and schist — — 7 mE | E 3,290 20 2,540 = 
Othe? MEME СТЕУ 849 e 438 E 
Feros: о О ОООО сш e i ы 
done ^ 07 E Е 609 E 481 = 
_ Mill scale oe = 702 = 536 - 
Other? = | с г 65 > 40 к 
Slieous ~~ 7 > = | ` 
_ Sand, calcium silicates | С БНС 3,970 2 2,550 s 
... Sandstone, quartzite. soils, no pozzolanic rocks | | 693 =: 464 -- 
Fly ash | и и 2,710 95° 2,290 74 
__Other ash, including bottom ash = | m m 948 Е? 706 -- 
__ Granulated blast furnace slag’ MEN Eb | | 81 328 44 192 
- Other blast furnace slag ^^ mE 262 -- 99 " 
_Steelslag Б —- ка 428 = 169 -- 
__Other slag ЛТ ПИ со > 67 30 38 -- 
Natural rock pozzolan® 7 7 = x - Т 
Other pozzolan? = T ~ Пека 79 45 3 
Other: ion | Pars mE 
- Gypsum and anhydrite ^ 7 E СС“ = 2 4,620 ' -. 3,367 
QOhe? зс — — ES 115 ER RE 
КО РН = : /—— — — — 1341000 7480! 93,600 5,380 
Clinker, imported, гам materials equivalent? __ 55 УНА = 1,810 = 290 
__ Grand гога!" EE | | | | 131,000 9290' — 93.600 _ __ 6,630 


r В SRT US 
Revised, .. Zero. 


1 
Excludes Puerto Rico. 


) | : ; ilities. 
Data have been rounded to three significant digits to reflect inherent reporting accuracy and the incorporation of estimates for some facili 


3 
[Includes Portland, blended, and masonry cements. 


ha аге probably underreported. 

ae alumina, aluminum dross, bauxite, spent catalysts, and other aluminous materials. 
эре iron sludges, Pyrite, and other ferrous materials. 

= udes both ground (GGBFS) and unground material. 


ions pozzolana and burned clays or shales (except where directly reported as clay or shale). 
Cludes diat 


| 
ta may not а 


ar and all other materials not listed earlier. 


p dd to totals shown because of independent rounding. 
Onverted as th 


€ weight of foreign clinker consumed times 1.7. 


omite, silica fume, other microcrystalline silica, and other pozzolans, even if not used as such. 
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СЕМЕМТ SHIPMENTS TO FINA 


Destination and origin 
Destination: 
. Alabama 
| Alaska’ 
i Arizona 
Arkansas 
~ California, northern 
— California, southern 
Е Colorado _ 
Connecticut! 
Delaware’ 
. District of Columbia’ 
| Нопда 
Georgia 
E Hawaii 
_ Чаво | 
Illinois, excluding Chicago 
. llinois, metropolitan Chicago' 
Indiana 
lowa | 
_ Kansas 
_ Kentucky 
_ Louisiana’ 
Maine 
Maryland Е 
Massachusetts” 
Michigan — 


M innesota' 
Mississippi 


Missouri 
Montana 


_ Nebraska EMEN 


Nevada | | 
__ New Hampshire" | 


__Мем Jersey” 
_ New Mexico 


New York, eastern 

New York, western: 

New York, metropolitan’ 
North Carolina’ 0 


TABLE 9 


(Thousand metric tons) 


. North Dakota' 


Ohio | | i e 


Oklahoma mE | EL 


Oregon | | DEM 


__ Pennsylvania, eastern 
| Pennsylvania, western 
Rhode Island? 
|. South Carolina 
South Dakota Sud 
_ Tennessee m MEL MGE 


__ Texas, northern 
__ Texas, southern 


Utah Е 


See footnotes at end of table. — mE 


L CUSTOMER. BY DESTINATION AND ORIGIN"? 


Portland cement 


2008 


1,559 
148 
2,778 
902 
3.179 
6,189 
2,156 
640) 
217 
168 
5,875 
3,112 
397 
507 
1,656 
1.636 
1.719 
1.658 
1.430 
1,085 
2.477 
239 
1.223 
919 
1,858 
1,374 
1,063 
2,079 
349 
1,134 
1,651 
269 
1,594 
709 
573 
748 
1,637 
2,343 
391 
2,817 
1,570 
923 
1,722 
1,082 
139 
1,242 
453 
1,692 
6,580 
7,668 


_ 1313 


2009 


1.140 
146 
1.727 
732 
2.133 
4.395 
1.403 
478 
159 
129 
3.946 
1.887 
306 
367 
1.397 
1.181 
1,454 
1,448 
1,133 
#70 
2,135 
185 
902 
702 
1,384 
1,135 
805 
1,728 
256 
1.018 
1,008 
198 
1.152 
534 
476 
652 
1,304 
1,612 
375 
2,232 
1,338 
663 
1,270 
913 
106 
822 
450 
1,223 
4,255 
5.344 


1.058 _ 


Masonry cement 


2008 2009 
122 85 
44 26 
49 40 
73 45 
238 170 
14 7 
12 11 
7 5 
(4) (4) 
351 231 
235 131 
4 2 

1 (4) 
13 10 
31 19 
56 39 
2 1 
10 7 
68 49 
62 49 
3 2 
59 42 
15 11 
59 42 
13 12 
59 40 
26 19 
1 1 

3 2 
15 12 
59 43 
9 7 
13 10 
23 16 
73 59 
229 135 
| 1 
99 78 
54 39 

l (4) 
48 37 
42 33 
2 1 
103 70 
1 1 
164 108 
123 79 
198 157 
(4) (4) 
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TABLE 9—Continued 
CEMENT SHIPMENTS TO FINAL CUSTOMER, BY DESTINATION AND ORIGIN! ? 


(Thousand metric tons) 


REN = " ада EN = = А ——M— — ea e —— ај ЈН АЕ = шш 


Portland cement __ Masonry cement 


u Destination and origin _ 2008 2009 2008 __ 2009 
Destination—Continued: ———- See тл и 
Vermont? 116 95 3 2 
. Virginia | 2,019 1,526 118 80 
__ Washington 2084 1,437 | | 
. WestVirginia — mM Е 504 402 21 14 
__ Wisconsin? орто 1410 13 10 
— Wyoming 02297. _ ә а 
e NECEM CE 93,751 68,885 3047 202 
. Foreign countries? ПИШ НЕ 564 502 (4) (4) 


Puerto Rico 
E RM 
____ Grand total 
Origin: 


1,397 979 -- (4) 
мм. 
95,710 70,366 3,047 2,102 
——Ó ÁÓ—— 


United States 83,178 63.486 2.995 2,070 
xcd Е ee 
__ Foreign countries’ 11,197 5,948 52 32 
_PuertoRico — — = 1,335 932 " E 
to Rico se a a. le 


OMS —— ________- ____- 
____Total shipments? _ 95,710 70,366 | 3,04 7 2,102 


- Zero. NNNM MM E 
'Includes cement produced from imported clinker and imported cement shipped by domestic producers and importers. 

"Data are developed from consolidated monthly surveys of shipments by companies and may differ from data in tables d de 
and 14-15, which are from annual surveys of individual plants and importers. Although presented unrounded, data are thought 
to be accurate to no more than three significant digits. 

"Has no cement plants. 

‘Less than ^4 unit. 

"Data may not add to totals shown because of independent rounding. 

"Includes shipments to U.S. possessions and territories. 


Imported cement sold to final customers in the United States as reported by domestic producers and other importers. Data do not 
match the imports in tables 17-20. 
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TABLE 10 
1,2 
SHIPMENTS ОЕ PORTLAND CEMENT IN THE UNITED STATES, BY TYPE OF CARRIER 


(Thousand metric tons) 


62 Plant to terminal Plant to customer Terminal to customer Total to 
- In bulk In bags? _ Inbulk пы In bulk __Inbags’ customers 
2008: Кеса 
—Railroad 10,700 108 1,870 3 438 2 2,310 
Ink =“ 350 308 49,000 1,310 39,900 644 90,900 
__Вагре and boat 7,230 3 323 43 37 - _ 403 — 
Total! | 23,300 419 51.200 — 1,360 40,400 647 93.600 5 
р ана а ООС аат эи. 
—Raload 7 9,580 8 1,460 2 528 4 2,000 
Ink —-— 4,000 116 36,000 1,040 29,400 400 66,900 
Barge and boat 7,120 =: 55 5 -- Е 55 


аи | be 
700 125 37,500 1,040 30,000 404 69,000 


1 О * 

, Includes Imported cement and cement made from imported clinker. Excludes Puerto Rico. 

Data аге rounded to no more than three significant digits because they contain estimates. 
Includes Packages, bags, and supersacks. 


А ata may not add to totals shown because of independent rounding. | 
Shipments аге based on an annual survey of plants and importers; may differ from totals in table 9, which are based 
Оп Consolidated monthly data. 
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TABLE 11 


PORTLAND CEMENT SHIPPED IN THE UNITED STATES. BY DISTRIC T! 


_—_— 


= 


СЕС 2008 | ОН QS Е 2009 __ љути 
BEND _ Vale _ _ Value? 
Quantity’ Average Quantity" Average 
(thousand Total (per (thousand Total (per 
District? ___ metric tons) | (thousands) metric ton) metric tons) (thousands) — metric ton) —— 
Maine and New York EN 3,820 $403,000 ° $105.50 ° 2,580? $250,000 * $97.00 > 
Pennsylvania, eastern __ | u i 3.838 382.000 ° 99.50 $ 2.995 285,000 Í 95.00 > 
Pennsylvania, westem __ 1,248 121,000 ° 97.00 5 949 90,800 * 95.50 > 
Illinois mem" | 2,810 279,000 ° 99.00 $ 2.014 191,586 95.11 
Indiana - 265 2,346 205.153 87.46 1,951 169,069 86.66 
Michign ^ _ ____ ——— — 4,986 508.000 > 102.00 > 4,114 406,143 98.72 
Ohio — . EMEN 733 71,200 97.20 582 55.691 95.69 
lowa, Nebraska, South Dakota 4,366 453,124 103.79 3,382 365,298 108.01 
Kansas _ ЕЕ 2,115 217,519 102.85 1,627 166,000 > 102.00 > 
Missouri _____________ 5.058 490,008 96.89 4219 414,000 > 98.00 ° 
Florida | 5,763 599.000 ° 104.00 > 3,790 5 371.000 ° 98.00 ` 
Georgia, Virginia, West Virginia 2.299 243,026 105.71 4,141 * 367,335 ° 88.70 • 
Maryland | 2,957 240,275 81.25 w‘ уу * w^ 
South Carolina. mE 2,156 267,411 97.02 1,826 165,160 90.46 
Alabama. 4,444 432,000 * 97.00 $ 3,515 315,408 89.72 
Kentucky, Mississippi, Tennessee 2,673 268,412 100.43 1,885 187,660 99.53 
Arkansas and Oklahoma n 2,643 262,806 99.44 2,300 231,363 100.60 
Texas, northern ___ NEN 7,316 733,000 ° 100.00 4,557 453.000 $ 99.50 * 
Texas, southem _ 6.417 645,641 100.61 4,730 452,380 95.65 
Arizona and New Mexico 3,106 391,316 125.97 2,173 255,708 117.68 
Colorado and Wyoming _ 2,554 273,303 107.02 1,932 190,508 98.63 
Idaho, Montana, Nevada, Utah — 2,589 260,250 100.53 2.063 199,834 96.87 
Alaska and Hawaii NEN 497 86,882 174.79 406 66,690 164.27 
California, northern. 2,481 256.000 ° 103.00 $ у? | ү? ү? 
Societ | т = 104.10 6,835 7 618.000 57 90.50 *' 
о. ington _ _ Rui UA 3 | 96.53 1,651 150,011 90.85 | 
а ЕЕ о Жы, PM ‚117.50 p 27471 3150007 115.00 i 
E "CM n 560, i 102.00 69,000 +19 6,730,000 > 97.50 
еа e M an — = W 978 5 W W 
0007 ______- W 69,900 > '? W W 


W Withheld to avoid disclosing company proprietary data. 


1 у 
Includes gray and white portland cement. Includes cement made from imported clinker. Even where presented unrounded, data are thought 


to be accurate to no more than three significant digits. 


2 . 

Ма! - i 

: D iak ae : ex-plant (free on board) valuations of total sales to final customers, including sales from plants' external distribution 
: е ex-terminal for independently reporting terminals. Data include all varieties of portland cement and both bulk and 


b | | | 
ag shipments. Unless otherwise specified, data are presented unrounded. Unrounded or not, unit value data should be viewed as value 


indicators, good to no better than the nearest $0.50 or $1.00 per metric ton 


3 
onnages are those by reporting entities in the district but may include shipments into other districts. They differ from the data i 


the actual reported sales into the specific States. 


dri. n tnos 
District is the locati i iti | 
ion of the reporting entities, not necessarily the location of sales (see table 9 for sales data, by State). Specific districts in 


shipments by importers where district assignations were possible 


e — — mm 


n table 9, which аге 


clude 


5 
Data are rounded (unit val i 

E s (unit values to He nearest $0.50) because they include estimates. 

ог ‚ data for Maryland are included with Georgia, Virginia, West Virginia district 
For 2009, data for Northern California are included with those for Southern California | 


8 . • . О » 
Importers for which district assignations were not possible 


9 
Data may not add to totals shown because of independent rounding 


еј: 
Shipments are based on an annual surv an i 
survey of plants and importers; may differ from totals in table 9, which are based on consolidated m 
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ТАВГЕ 12 
МАЗОМЕУ СЕМЕМТ SHIPPED IN THE UNITED STATES, BY DISTRICT? 


Em MM ee 


2008 PH 2000 — Е 
Value! ИҢ о Value? u uM 
Quantity‘ Average Quantity‘ Average 
(thousand Total (per (thousand Total (per 
District metric tons) (thousands) metric ton) metric tons) (thousands) metric ton) 
Maine and New York о |. 82 $10,005 $12450 6 56 $6,265 $112.54 
Pennsylvania a 241 32,300 % 134.00 * 187 25,300 * 135.00 $ 
Шпов, Indiana, Ohio — ^ — 335 47,725 142.55 230 33,900 5 147.50 6 
Michigan о m 136 16,400 5 121.00 © 95 11,538 121.87 
Jowa, Nebraska, South Dakota bM 19 2,161 114.53 15 1,921 128.09 
Kansas and Missouri 7—7 84 13,427 159.64 51 6,353 124.50 
юа _ 77 0— EE 282 42,800 5 151.50 5 192 6 29,100 * 151.50 * 
Georgia, Maryland, Virginia, West Virginia 320 57,900 $ 180.50 6 214 36,547 170.78 
South Carolina 7 305 39,409 129.07 169 21,376 126.43 
Alabama — MO NER 353 44,247 125.38 242 29,735 122.90 
Kentucky, Mississippi, Tennessee 80 11,784 146.57 57 8,360 146.39 
Arkansas and Oklahoma о i 125 15,070 120.65 93 11,100 6 119.00 6 
Texas,northem ———— Е 155 26,100 $ 168.00 % w7 w7 w7 
Texas, southem о 146 18,300 $ 125.50 6 221' 31,000 7 140.40 7 
Arizona, Colorado, Idaho, Montana, Nevada, | 
— New Mexico, Utah, Wyoming 67 9,259 137.47 42 5,387 129.76 
Alaska and Hawaii 7 | 3 946 279.55 2 620 289.54 
Сота, northern: Oregon; Washington Е 51 6,511 128.31 ws у 3 wé 
Califomia, southem о o 7 279 36,213 129.87 232 =" 27,700 6.8 119.50 °° 
Imponers? 7 о 10 6 1.950 6 196.00 © 6% 1,220 6 191.506 — 
_ Total or average"? ИШЛЕ а AN T. киш 2.100 ®!! 287,000 5 1336505 _ 


à Di to avoid disclosing ‹ company Proprietary data; included in “Total.” | | 
Pments are those by cement companies to final customers and include imported cement and cement made from imported clinker. 
les are those by cement plants and exclude masonry cement made by portland cement customers from purchased portland cement and which was then 
resold and (or) consumed. Data exclude Puerto Rico, which did not record any masonry cement sales. Even where presented unrounded, data are 
ought to be accurate to no more than three significant di 215. 
Datà include true masonry, plastic, portland-lime, and stucco cements. 
alues are mill net or ex-plant (free on board) valuations of total sales to final customers, including sales from plants external distribution terminals. 
The data are €x-terminal for independently reporting terminals. Data include both bulk and bag shipments. Unless otherwise specified, data are | 
Presented unrounded. Unrounded ог not, unit value data should be viewed as value indicators, good to no better than the nearest $0.50 or even $1.00 per metric ton. 
mages are those by reporting entities in the district but may include shipments into other districts. They differ from the data in table 9, which are 
onal reported sales into the specific States. 
ы ы. of the reporting entities, not necessarily the location of sales (see table 9 for sales data, by State). Specific districts include 
‘Data УМА n assignations were possible. | | 
To 2009, dat, Pas ues to the nearest 3050) because they include estimates. 
or 2009. das » c о xj included with those Tot uen Texas. | —P 
ГОА SAN "i em Саша, Огероп, апа Washington are included with those for Southern Cali | 
» Es Strict assignations Were not possible. 
| е Bs to totals shown because of independent rounding. | | УРЕТРИ 
ased on an annual survey of plants and importers; may differ from totals in table 9, which are based on consolidated monthly 
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ТАВГЕ 13 


AVERAGE MILL NET VALUE OF CEMENT SOLD IN THE UNITED STATES"? 


(Dollars per metric ton) 


Portland cement 
Year Gray White’ Total 
2008 | 101.00 221.50 102.00 
2009 | 96.50 211.00 97.50 


Мазопгу All 

cement cement 
141.00 103.50 
136.50 99.00 


! Values are average of sales to final customers, free on board the plant or independently reporting 
terminal. Values include any bagging charges, but exclude delivery charges to customers or to 


exterminal terminals. Data exclude Puerto Rico. 


"Data are rounded to the nearest $0.50 per metric ton because they contain estimates. 


рака for white cement include a component of resales showing significant price markups. 


TABLE 14 


PORTLAND CEMENT SHIPMENTS IN 2009, BY DISTRICT AND TYPE OF CUSTOMER' 


( Thousand metric tons) 


Oil well, 
Ready- Concrete Building mining. Government 
mixed product material waste and 
р > * 
District” concrete manutacturers Contractors dealers stabilization other’ Total“ | 
Maine and New York 1.930 288 77 220 - 60 2,580 
Pennsylvania, eastern 1.750 739 182 206 - 115 2.995 
Pennsylvania, western " 625 159 113 12 7 32 949 
Illinois 1.390 182 164 25 164 91 2.014 
Indiana I 1.480 254 157 42 6 | 1.951 
Michigan | | 3,300 387 309 80 14 29 4.114 
Ohio m 442 71 58 10 - 582 
lowa, Nebraska, South Dakota р | 2.520 301 418 32 51 62 3382 
Kansas | 1.250 173 96 49 38 19 1,627 
Missouri 3.080 390 579 56 64 47 4.219 
Florida | 2,640 783 261 98 E 6 3.790 
Georgia, Maryland, Virginia, West Virginia 2,970 702 231 124 5 106 4,141 
South Carolina Е 1,250 297 116 37 3 123 1.826 
Alabama P | ЕЕ 2.460 458 370 111 15 99 3,515 
Kentucky, Mississippi, Tennessee | 1,480 220 90 61 23 14 1.885 
Arkansas and Oklahoma 1,490 90 530 103 75 16 2,300 
Texas, northern TA MEN Е 2,870 367 662 114 456 84 4,557 
а southern 3.150 441 598 220 315 6 4,730 
Arizona and New Mexico 1.680 310 125 38 18 2 2,173 
Colorado and Wyoming К 1,410 132 170 62 142 28 1.932 
Idaho, Montana, Nevada, Utah 1.440 157 137 217 43 2.063 
Alaska and Hawaii 317 61 9 | 406 
California | ME Е 4,930 1,150 346 306 89 20 6.835 
Oregon and Washington — 1.280 186 83 73 24 4 1,651 
; у 
imponer Е MEN 2,020 272 258 54 49 99 2,741 
Тога! БЭК — - - - = 54 БИр cu 
Р | e лг -————— мш 8,570 6,140 2,210 1,780 1,120 69,000 
Puerto Rico | | 504 91 $ 377 А _ 978 
Grand total : 

— | TUO _ 49,700 7 " 2n 9 69,900 
Ман РЕНЕ 8,660 6,150 2,90 1 14780 — 1120 7. 
1 : 

Includes imported 

| е. * е cement and coment mace from imported clinker. Except for district totals, data have been rounded to three significant digits, but are likely 

үш e to only two significant digits. District totals are likely accurate to no more than three significant digits 

"District is the location of the reporting entity, not the locati | 

о а атое possible: ocation of sales (see table 9 for sales data, by State). Specific districts include shipments by importers 

3 . 

Includes shipments to miscell і 

=> р апеои$ customer types and for which customer types were not specified. 

District totals are unrounded except in accord with table 11. 

*Data may not add to totals shown because of independent rounding 
*Shipments by importers for which district assignations were not possible 

7 : * 

Grand total shipments to concrete product manufacturers i | 

Ts incl | | 
"Grand total shipments to contractors include airport dus 5 brick and block—3,090; precast and prestressed—2,330; pipe—929; and other or unspecified 2.300. 
| — 156; road рампр— 2,910; soil cement—1 
УСтапд total shipments include oil well drilling—1,380; mining—228; and waste stabilization uu PE 
16.20 9 
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ТАВГЕ 15 
PORTLAND CEMENT SHIPMENTS IN THE UNITED STATES, 


BY TYPE OF CEMENT" 2° 


(Thousand metric tons) 


Туре“ 
Л жа лыы аыл Бы ы ыызы EP 


2008 2009 
General use and moderate heat (Types I and П)” ° 73,600 55,000 
High early strength (Туре Ш) 3,450 2,460 
Sulfate resisting (Type У)? 11,800 8,610 
Blok = 509 167 
Oil well ni EE 1,470 846 
White’ Е mE 823 577 
Blended; 2. "n 
_ Portland, natural pozzolans - HEN 38 34 
__ Portland, ground granulated blast furnace slag 981 580 
_Portland, flyash ______ 381 357 
__ Portland, other pozzolans? HD 
____ Total blended"? 1,960 1,300 
Expansive and regulated fast setting - 36 E 
Miscellaneous’ ' (12) 27 
Grand total uM 93,600 69,000 


' Includes sales of imported cement. Excludes Puerto Rico. 

"Data are rounded to no more than three significant digits. 

"Gray portland-type cements unless otherwise specified. 

"Sold mostly under specifications ASTM C-150, ASTM C-595, and ASTM C-1157. 

‘Type IVV and similar sulfate-resisting cement hybrids are included within Type V. 

"Includes ASTM C-1157 general use cements that contain no pozzolans. 

"White or colored portland-type cements. Most are Types I or II but may include Types Ш and V and block cements. 
"Cements sold under ASTM C-590 and those under ASTM C-1157 that contain pozzolans. 

"Includes blends with cement kiln dust, silica fume, or other pozzolans, and blends containing multiple pozzolans. 
"Data may not add to totals shown because of independent rounding. 


“Includes low heat (Type IV), waterproof, and other portland-type cements. 
"Less than % unit. 
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ТАВГЕ 16 | 
U.S. EXPORTS OF HYDRAULIC CEMENT AND СЫМКЕК, ВУ COUNTRY 


(Thousand metric tons and thousand dollars) 


et a c cm NC 
———— 
ы ы NEM E тей 


008 2909. _. 
Country BEEN Quantity _ _ Value _ "n _ Quantity | Vale — 
United States: — 0 Mn | " | - 
Angola PERCEPTIS 
Anguilla mE ЕЕ | 42 4 255 
uba 1 352 2 336 
zi ee mu 28 3,853 48 5.628 
^ Barbados pp d m MN 1 153 (3) 61 
^ Belize — m mE | 224 36 1,513 
^ Bemuda — SLM А 16 1.430 a) 224 
Bua СЕСЕ 1 136 (3) 39 
анайда су. zd MEME 711 82,814 674 79.836 
^ Cayman Islands ___ E mM 3 293 (3) 95 
^ Chia mE 1 354 (3) 133 
mo wx EMEN Пн | 675 1 680 
^ Costa Rica — — |. 1 89 (3) 19 
i Dominica ` ma wee -- -- 1 12 
— Dominican Republic — — | NEN 3 322 2 219 
^. Greece 5 7 352 15 729 
Haiti — ——— М 10 726 1 62 
^ HongKong ER ee EMEN Ө) 98 | 326 
p dE ee (3) 101 4 225 
ian 7 a ПИ o 25 26 2,737 
“Japan | B) 26 | 225 
uc c ЕЕ а 23 4,540 23 · 6,915 
—_ Netherlands Antilles = | 187 | 196 
. Nicaragua PENES 1 414 (3) 3 
. Nigr P 2 114 5 -- 
_ Pakistan (3) 3 | 43 
__Рапат 3 413 28 3,794 
. Peru o | 255 | 198 
Russia 3) 8 | 47 
— Saudi Авба | 259 | 844 
__ St. Christopher and Nevis (3) 133 2 102 
Sweden | | 90 | 77 
Taiwan 1 366 (3) 149 
.. Turks and Caicos Islands 1 267 (3) 55 
Other _ — —  .— 5' 3,169 ' 5 2,230 
Таа 823 102,466 $84 107,330 
Puerto Rico: 
. Angulla — — 12 846 2 - 
a. Donen vien sangs 13 1,778 15 1,807 
Netherlands Antilles 1 332 (3) 5 
| Turks and Caicos Islands 8 545 | 152 
о а. 1 1з1' 3) 30 
Total® Ом 368 16 19% 
_ Grand total! 


858 106,097 900 109,323 
"Revised. -- Zero. i и не 206 


‘Includes portland and masonry cements. 


2 | | 
Free alongside ship value. The value of exports at the U.S. зеароп or border point of export is based on (ће 


transaction price, including inland freight, insurance, and other charges incurred in placing the merchandise 
alongside the carrier. The value excludes the cost of loading. 


Less than % unit. 


“Data may not add to totals shown because of independent rounding. 


Source: U.S. Census Bureau. 
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ТАВГЕ 17 
U.S. IMPORTS FOR CONSUMPT ION OF HYDRAULIC CEMENT AND CLINKER, 


BY COUNTRY! 


(Thousand metric tons and thousand dollars) 


2009 — 
Мање "n Value EE 
Country Quantity Customs? Cif? Quantity Customs? Cif? 
United States: Ix банова со 
_А а — 4 316 520 14 1,576 2,123 
Bazi â 36 2,780 3,225 B = 2 

Сапа 4,104 338,225 356,325 3,426 272,829 291298 
Cha —— 2,020 103,055 164,401 608 35,251 50,161 
. Colombia 964 67,117 90,608 654 39,799 56,216 

Croatia — | 34 10,048 13,061 15 5,687 6,890 
Denmark ——— 0$ 99 9,768 14,898 69 9,924 12,302 

Dominican Republic | 786 1,082 4 307 381 
Egypt _ 57 4,873 7,331 55 6,345 7,965 
. France BEN 108 22.266 24,999 65 20,373 21,607 

Germany | 464 564 (4) 265 340 
_ Greece о 213 11,717 18,514 186 10,705 12,429 

India IT l 98 153 l 151 209 
__Јарап Е 6 773 1,038 | 523 654 
__Когеа, Republic of К 1,229 50,550 85,899 855 34,694 56,700 
Mexico —— 1,071 84,714 99,673 366 35,342 39,132 
__Netherlands SSS 4 3,894 4,800 2 1,925 2,539 
M IM - 20 897 897 E » и 
. Peru Е = 92 4,727 7,509 = = - 
_ Sweden о 261 13,192 24,583 74 3,82] 7,074 
_Taiwan —— 855 36,424 55,867 254 11,332 16,677 

Thailand о 77 5,165 7,909 21 2,594 3,801 
i и 96 5,257 12,201 95 7,858 12,220 
_ United Kingdom EN 4 1,712 2,076 153 281 

Other aa (4) ' 69 ' 74 ' (4) 138 148 

Тозе 11,365 778,888 998,208 6,767 501,592 601,148 
Puerto Rico; — —  — —— —— 

Cha eee 78 3,270 5.701 (4) 5 7 
_Colombia — 4 529 665 5 674 862 
__Когеа, Republic of  —— 54 3,861 5,812 27 1,350 2,322 
__ Месо ^ 17 1,981 2,808 14 1,641 2,216 

Sp о — eee ú 25 33 81 5,694 7,064 
„ове A — T 14: 18! ч) l6 1м 
Тоа 5 153 9,681 15,037 127 9,532____ 12,645 
_ Grand total’ 11,519 788,569 1,013,244 6894 _ 511,125 613,793 
Revised, ~- Zero. 


Includes portland, masonry, and other hydraulic cements. | | 
Customs value. The price actually paid or payable for merchandise when sold for exportation to the United States, excluding 
US. import duties, freight, insurance, and other charges incurred in bringing the merchandise to the United Snes: 

"Cost, insurance, and freight. The import value represents the customs value plus insurance, freight, and other delivery 
Charges to the first port of entry. 

"Less than У, unit, 


5 
Data тау not add to totals shown because of independent rounding. 


Source: U.S. Census Bureau. 
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ТАВГЕ 18 
U.S. IMPORTS FOR CONSUMPTION OF HYDRAULIC CEMENT 


AND CLINKER, BY CUSTOMS DISTRICT AND COUNTRY' 


(Thousand metric tons and thousand dollars) 


| 2008 —— MEN _ 2009 с 
Value Value e 
Е . Customs district and country i Quantity Customs” Cif. О Quantity Customs! Cif. | 
United States: — : u 
Anchorage, АК: — Е : 
Canada NN : | 7 419 1.479 9 745 2,267 
Сма — o o | 98 106 15 1.036 1.561 
_ Japan | 5 187 282 = = " 
|. Korea, Republic ic of | | Е 102 4,471 8,689 72 3,165 5,658 
|. Tawan ___ Е 7 = | == mE = = 16 1.047 1.066 
|o Teu ___ _ Е 114 5,175 10,556 112 5.994 10,552 
. Baltimore, MD: |. | Е 
ра Germany  _ u (5) 3 15 E: a - 
_ Netherlands —— | (5 229 259 (5 42 48 
_ United Kingdom Е Е > = ES (5 20 21 
Тога!“ = | "nu (5) 242 274 (5) | 62 70 
_ Boston, MA, Canada — —— —_ 45 2.537 4.584 77 4.196 6,824 
_ Buffalo, МУ: _ ри A 
Canada OC 707 57,564 60,681 574 48,103 52.028 
_ France (5) 60 61 ` = > 
ИЗА Germany __ MN ЕЕ (5) 3 3 = -- i 
© Japana o | B E " is 13 13 
| Total | Е 708 57,627 60,744 - 674, 48116 52.041 
Charleston, SC: _ 
|. China m 2 Ре = (5) 5 9 
_ Germany __ E fx Е - (5) 12 13 
_ ле o MEM Е _ е " p 
Toa |. -- а = DP они MN 70 
_ Chicago, IL: 
Croatia | (6) 38 63 _ _ 
Denmark (5) 15 16 " 
, France PES 5 NE (5 3 25 - -- g 
_ Germany FEN (5) 2 3 ES 55 +: 
| Japan. | mE (5) 220 259 " jas 117 
Netherl | 
i er ands | i (5) 231 296 * 92 141 
__ Poland ——- = е | _ E о) 41 44 (5) 19 22 
Тога M NEL = == — =- —— occ ый 
= = | 551 696 ‹ 280 
_ Cleveland, он: o м— —_—— (5) 218 
Сапада | | 
Е China =~ +? te ee T 40,608 41,506 493 34.399 36,894 
= E с mE (5) 13 17 E -- " 
roatia 
Netherlands - | | 261 354 2. 2, Es 
^ Pol oe ивице nol. ante 6 37 57 (5) 137 158 
olan 
e M es VN PECES = -- -- (5) 21 24 
|. Total UR A ао. срања Vei SUL шт eee ОНЕГЕ 
рар pn UE 485 40,919 077 
Columbia- Snake, OR- WA 41,935 494 34,558 37 
Canada а 
по > аи 135 8,012 8,756 55 4.256 4.503 
EE c cx E Dn 26,857 44,713 237 13.016 19,757 
Total’ mM E e "mm 4 xi 5% HE 
788 i — ———— xa. ^ 242 
Seefootnotesatendoftable. — о © б un. р 292 2272 ___ 24259 
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TABLE 18—Continued 
U.S. IMPORTS FOR CONSUMPTION OF HYDRAULIC CEMENT 


AND CLINKER, BY CUSTOMS DISTRICT AND COUNTRY! 


(Thousand metric tons and thousand dollars) 


О CEN RM MEET — = M i 209. 7 


Value - _ Value u 
Customs district and country Quantity Customs’ Cif? Quantity Customs" Cif? 
United States—Continued: ТС 
_ Dallas, Fort Worth, TX: 
day 7 (5 3 4 = Es > 
Netherlands — - = ES 34 95 
PE NNNM кешш атт (5) 34 95 
_ Detroit, M; ~~~ (05 
BC NR MEE ые 837 76,193 77,285 841 66,897 68,458 
iu. и ree x - a: (9) 41 42 
бета — (5) 5 5 г -- - 
mM —— (9) 260 356 б) | 60 100 
Тоа 838 76,457 77,645 841 66.998 68.600 
__Б Paso, ТХ, Mexico 384 31,680 35,277 275 23,449 25,875 
__бтеаг Falls, МТ: Е 
бааа  —— 9 468 ' 503 (5) 20 21 
NL Нина EIL (5) 24 ! 32 (5) 143 О 
— Germany о | (5) 13 21 " = 
Japan 22 ЕЯ E: (5) 2 2 
__ United. Kingdom о 55 a z 2 200 23 — 33 
2 Toa! = м | 9 S0! ss (5) 189 227 
IL | —-—  — — ЭБ 5% ____ ~ ш 7 
И 10 705 1,597 (5) 14 47 
— Korea Republicof м E x = 84 3,569 7,329 
~ Taiwan | 00000 — 373 16,848 25.388 188 8.281 12,233 
_Thailand o (5) 3 6 _ 3 188 , 552 
"EC MN E /— — 383 |^ . 17,556 26,991 276 12,052 20,160 
—Hotston-Gatveston, TX; 1.052 ___ 20.160 
— Ава 7 = | 94 122 6 728 1,022 
— Cha 770000 ————— 93 4,219 6.940 2 186 274 
xc Colombia тя 403 30,692 39.484 235 14,822 20,624 
—.. Croatia С (5) 11 12 is -- -- 
— Denmark m n = (5) 3 3 
RED а 22 1,892 2,774 28 3,230 3,988 
и ЖАШДЫ M 7 (5) 69 79 (5) 44 50 
— m SS (5) 109 133 (5) 78 93 
— Korea, Republic of - а 799 31,413 51,352 472 19.219 30,821 
—Swede И 8.957 » E Е 
Тамар —— ——— ү Le 27,229 49 1,968 3,198 
— Turkey з MN CREMA I 58 89 | + а ыш 
а а I3 hes в 793 40,278 60,074 
— redo, TX, Mexico ————— 133 15,994 16,939 85 11,467 12,646 
ES сд. — «o a — GÀ 1266 
Ec NNNM = 2 179 328 - -- = 
— China | ol 505 23,241 42,027 21 2,408 2,876 
oo. ee (5) 28 43 = pt 
See footnotes at STi Of tate, ЕЕ. ЕН. с ЧЕРВ 
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TABLE 18—Continued 
U.S. IMPORTS FOR CONSUMPTION OF HYDRAULIC CEMENT 


AND CLINKER, BY CUSTOMS DISTRICT AND COUNTRY’ 


(Thousand metric tons and thousand dollars) 


|. 2008 ^ 2000 | _____ 
E mu | Value m | Е Е Е m Value PECES 
Customs district and | country _ Quantity — | Customs? cif? Quantity Customs! m € i£ 
United States—Continued: ae mn О о Е | ОЭЗ М 
Los s Angeles, CA—C ‘ontinued: —— Е 
© Croatia 1—1 (5) 109 180 (5) 220 213 
| Egypt С ЭИ T 964 1.667 | 68 72 

Germany (5) 188 206 (5) 53 72 
__ Ма - -- == (5) 24 25 
_ Japan И (5) 36 51 -- -- = 

Lithuania (5) 13 13 (5) 26 28 

~ Thailand Е 19 2,285 3,521 12 1,629 2,202 
-United Kingdom | Е (5) 12 12 (5) 80 194 

Total* 7 $38 "A s 39: 4.508 SM 
. Miami, FL: 

Algeria. ЕЕ | 43 70 7 848 1,101 
Ching "M (5) 23 36 (5) 41 73 
| Colombia 11 1,464 1,837 6 790 997 

Denmark "m" 3 414 529 = — ка 

Евур! uM 23 1,971 2,811 19 2,197 2,807 
NE ЕЕ (5) 2 2 zc -- = 

Mexico 98 9,869 12,580 5 410 590 
. Sweden 239 10,596 20,770 73 3270 6,455 

Turkey = = E 74 6,618 9,585 
_____ Tea _ 375 24382 386366 185 14174 — 21,609 

Minneapolis, MN: 
.— Canada 154 17,524 17,541 113 12,105 12,117 

Ching -- -- = (5) 15 15 
____Рептагк (5) 6 6 z - = 
|. United Kingdom _ (5) и 1 (5) 15 15 
MES 154 USA пз из 12136 12,148 
.. Mobile, AL, Mexico Өн = m (S) 7 12 

_ NewO Orleans, LA: 

a TE аы ‚оошо шө 

= Korea, Republic of 45 e sd р 2 dre 

Peru „506 2,412 34 1,273 1,961 

62 3,205 4,652 zi = > 

Taiwan Ж a _ T 180 

Ee EE E: о ба 124112 ЗЕ 1240 2604 
— New York, NY: _____266 — sis 3555 SOT 

m 16 777 1,650 (9) 68 116 

Denmark ii : a (5) 51 n 

France ii T 6,564 24 2,804 3,655 

Germany " - = 3 107 110 

See footnotes at end of table. = D 6) 22 ЗЕЕ 
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TABLE 18—Continued 
U.S. IMPORTS FOR CONSUMPTION OF HYDRAULIC CEMENT 


AND CLINKER, BY CUSTOMS DISTRICT AND COUNTRY! 


(Thousand metric tons and thousand dollars) 


а 
р и Value 
Customs district and country Quantity Customs? Cif) | Quantity . Customs? Cif? 
United States—Continued: ——— Кеса 
_ New York, NY—Continued: 
___ Greece 213 11,717 18,514 186 10,705 12,429 
Netherlands — (5) 336 398 (5) 79 105 
DE INNEN 20 897 897 =: E А 
Portugal -- = A (5) 34 35 
NC С шнын ш 3 1,670 1,856 E E » 
. . United Kingdom и (5) 41 2m " = = 
____ овај 291 19,902 29,982 214 13,876 16,550 
— Nogales, AZ, Mexico 348 21,095 25,919 (5) 9 10 
Norfolk, VA: a a 
E ан 113 8,044 8,940 53 5.003 5,373 
„Са ee (5) 9 11 m » = 
Еур - Е к 3 389 482 
|J —— 108 22,121 24,818 63 20,222 ‚21,447 
— . Germany NEM (5) 14 17 Ра z = 
—. Netherlands mum (9) 353 464 6) 34 39 
E C (5) 79 89 l 551 619 
— United Kingdom 4 1,647 1,980 a = - 
Baena _ 725 32267 36319 120 26,198 27,961 
_ Ogdensburg Ny; ——— т слива = 
~ Canada p 399 41,749 42,237 248 23,489 23,989 
бетапу m А _ 2 (5) 3 3 
___Зошћ Africa ^ ——— ———- " es i (5) 2. p 
SUL MMC E M 399 41,749 42,237 248 23,494 23,994 
Pembina, Мр 77 —— ——— 
Canada и 173 10,174 10,293 162 12,370 12,455 
France и (5) 5 5 а = fed 
С c oorr EM 173 10,179 10,298 162 12,370 12,455 
— Philadelphia, РА о — ——————— 
Belgium ————— (8) 6 7 (5) 5 5 
— China = (5) 33 33 = = x 
а. 7000 —- (5) 104 143 (5) 92 131 
— Korea, Republic of 137 5,032 11,590 139 4,988 7,063 
Netherlands ~ I 1275 1,463 | 814 937 
c NNNM алыны 48 1.629 2,379 -- = = 
— United Kingdom Lg _ = z (5) 14 47 
ZU MEME аннын HERE C БИШК О a 140 5,913 8,153 
— Portland, ME, Canada OPE 


Providence, R: ~ 


____Сапада ^70 


ada 80 
See footnotes at end of table. —————— ——— 


C EMENT 3009 


4,572 8,488 


75 9,765 10,410 37 4,469 4,954 
умМмХмк—а 4“ 


6,273 
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ТАВГЕ 18—Continued 


IMPORTS FOR CONSUMPTION OF HYDRAULIC CEMENT 


AND CLINKER, BY CUSTOMS DISTRICT AND COUNTRY! 


Customs district and country 
United States—Continued: B 
. Providence, RI—Continued: _ 
| Colombia 


_ Peru 


———- 


_ __ Тога!“ 
San Diego, CA, Taiwan 


San Francisco, CA: 
China | 


—_ —-———— 


Netherlands 


Taiwan _ 
Thailand 
Total’ _ 

__ Savannah, | GA: 


С olombia _ 
____Ерур: 
Јарап 


а u 


Netherlands _ 


Portugal 
Thailand 


Total 
_ Seattle, WA: МА 
Сапада _ 
China 


© J арап | 


|| Korea, Republic of 
Netherlands 


Taiwan 


| Total" 
8t. .. St. Albans, VT: 
. . Canada 
Germany 
Total’ 
St. Louis, MO: 
___ China 
Croatia 
Netherlands 


|. Total 
See footnotes at end of table. 
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(Thousand metric tons and thousand dollars) 


2008 | _ 2009 MEME 
GM NM Value m Eb PEINE Vale — : 
Quantity __ _ Customs! a Cif __ _ Оџапшу __ Customs _ C if! 
48 2,502 3,909 = = - 
MEE Пи REL. 
158 8,596 15.253 62 4.069 6.273 
13 515 $17 x = а 
370 16,786 27.248 211 10.114 13216 

| 46 79 | 108 173 

(5) 9 12 2 = - 

| 98 153 1 127 184 

(5) 18 37 = -- — 

20 1,036 1,679 У Ls - 

9 1,150 1,806 777 1.047 
—140 ^ 19143 2303 219 11.126 14,620 
(5) 10 12 E Е - 
258 17,005 23,652 221 12.861 18.609 
= -- -- 3 354 443 

zc d = (5) 2 2 

1 537 713 (5) 223 364 

= = "T (5) 31 3l 

1 9 194 » = _ = 

259 17,649 ^80 24 OBAN 19.450 
757 45,848 48,079 611 42,802 44,572 
362 25,961 35.167 117 7,158 10,833 

1 331 447 1 398 519 

123 6,170 9,308 54 2,480 3,869 
(5) 188 257 (5) 40 61 

(5) 1,053 1,055 > ER. 
1,243 79,551 94.312 — 783 52 879 59,853 
126 14,748 15,543 89 9.904 10,571 

БЕ = -- (5) 4 pL. 

Е == -- (5) 11 18 

6 1,690 2,564 be 2: - 

4 _ 430 500 (5) 329 442 

6 2,120 3,064 (5) 340 459 
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TABLE 18—Continued 
U.S. IMPORTS FOR CONSUMPTION OF HYDRAULIC CEMENT 


AND CLINKER, BY CUSTOMS DISTRICT AND COUNTRY! 


(Thousand metric tons and thousand dollars) 


.— 2008 2009 
| Value | 7 Value _ | 

_ __ Customs district and country Quantity Customs! EU _ _ . Quantity Customs? Oo САБО 
United States—Continued: - ИИ | | | 
Татра FL 
Bail 36 2,780 3,225 x = Ж 
_ Colombia 39 2,103 2,865 58 3,225 4,557 
ета О ТТ 58 4,893 7.782 45 7,117 8.644 
___Korea,Republicof — = 24 1,958 2,548 - - - 
_ Spain 7 (5) 4 4 -- -- -- 

еее 19 847 1.868 i 
NE a си 175 12584 — 18292 103 10,342 13.201 
. U.S. Virgin Islands: — ab 
_ Colombia |. ^ ^ 2 213 219 > - E 
.. DominianRepublic = = о T 786 10822 —— 4 307 — 381 
"A ШАШ Кае ааа В 998 1.300 4 307 381 
_ Wilmington, NC, Colombia ке 12333 ез P4 в о п 
MT Л ТТ 11,365 778.888 998.208 6.767 501,592 601.148 
Puero Rico (San Juann S — — ——!——— 
_ Ching 78 3.270 5,701 (5) 5 7 
Colombia 77 Б 4 529 665 5 674 862 
_ _ Dominican Republic — о М : N (9) 169 174 
__ Korea, Republico = 54 3.861 5,812 27 1.350 2322 
-Mexico 0 0 7 7 7 7 17 1,981 2.808 14 1.641 2.216 
o Pea mn (5 14 18 = Е = 
— Spin о (5) 25 33 JN 5,694 7,064 
УНИ | Add MEN C или 153. 9681. 15.037 127 9.532 12,645 
„Самоа Пао ку вм 6894 5125 61793 
Revised. -- Zero, — ^ ^^^ Ecc Él d й 


"Includes all varieties of hydraulic cement and clicker. | 

io ustoms value. The price actually paid or payable for merchandise when sold for exportation to the United States, excluding U.S. import duties, 
freight Insurance, and other charges incurred in bringing the merchandise to the United States. | 

Cost, insurance, and freight. The import value represents the customs value plus insurance, freight, and other delivery charges to the 

first port of entry. 


4 
ав тау not add to totals shown because of independent rounding. 
Less than % unit. 


Source: U.S. Census Bureau. 


CEMENT 2009 16,29 


16.30 


Country 


Brazil 


_ Canada 


China 


Colombia 


Dominican 


France 


Greece 
Japan 


nited States: — — 


Korea, Republic of | 


Mexico 


_ Norway 


Peru 
Sweden 
Taiwan 


Thailand 
United Kingdom _ 


Puerto Rico: 


_ Korea, Republic of EP 


China 


Spain | 


_ Total" 


| . Grand total ^ m 


‘Revised. -- Zero. 


TABLE 19 
U.S. IMPORTS FOR CONSUMPTION OF GRAY PORTLAND CEMENT, BY COUNTRY 


(Thousand metric tons and thousand dollars) 


Quantity 


132 
9,731 


2008 
| Value - 
Customs’ Cif 
2,780 3,225 
259,073 275,818 
81.907 137.987 
60,180 81.614 
786 1.082 
27 34 
11,717 18.514 
187 282 
50,410 85,539 
45,002 55,076 
897 897 
4,727 7.509 
11.443 22.638 
35.371 54.813 
1.629 2.379 
65 96 
106 ' 126° 
566,307 747.629 
3.270 5.701 
3.861 5.812 
_ 6 8 
7.137 11,521 
573,443 759.150 


Quantity 


2.642 
573 
636 


(3) 
5.414 


27 

81 
108 
5,521 


2009 


Value 


1 
Customs 


205,197 
30,463 
37,333 

307 


345,529 


1,350 
5.694 
7.044 


352.572 | 


| | i | 
The price actually paid or payable for merchandise when sold for exportation to the United States, excluding U.S. 


import duties, freight, insurance, and other charges incurred in bringing the merchandise to the United States. 


Cost, insurance, and freight. The import value represents the customs value plus insurance, freight, and other delivery 


charges to the first port of entry. 


3Less than ^ unit. 


Data may not add to totals shown because of independent rounding. 


5 ; : 
Total imports do not include gray portland cement that was misregistered by importers under the white cement tariff 
code and which has been included in table 20. 


Source: U.S. Census Bureau. 
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Cif? 


222,340 
44,369 
52.800 

381 
110 
12.429 
5 
56.563 
13,305 


50 
269 
426.307 


2,322 
7.064 
9,386 
435,693 
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ТАВГЕ 20 
U.S. IMPORTS FOR CONSUMPTION OF WHITE CEMENT, BY COUNTRY 


(Thousand metric tons and thousand dollars) 


ES I T ea e e ыз сг шы е. Е а A ОЁ т» pA а nicum Lo CN РЕНА 


208 — — 2009 _ 
Жылы “зз К ee 
Country Quantity Customs! Cif Quantity Customs! __ Ci. 

United States: mE ЕЕ БЭ ЕЕ 
Algeria 4 316 520 14 1,576 2,123 

Canada Е. 296 40,213 41,086 251 33,932 34.681 
_ China 88 15,869 19,697 29 3,396 4,125 

Colombia КЕ 58 6,491 8,276 18 2,466 3,415 
_ Denmark НИ 99 9,747 14,875 69 9,921 12,300 

Egypt 55 4,724 7,087 53 6,028 7,628 
. India 1 98 153 | 130 178 

Korea, Republic of 2 140 360 2 53 137 
.Medco — 237 29,222 32,871 113 15,822 17,357 
_ Thailand mE 29 3,536 5,530 8 — . 2406 3,249 
_ Turkey _ 96 5.257 12,201 95 7,858 12,220 
. United Kingdom x Е s 99 219 

Other —— HD "L 1.056 " 1,058 ' НИЕ 
ME" ONG ELS |  964* 116669 — 143,715 6645 83,693 97,638 
Puerto Rico; ——————— 935 
—Colmbia — -—- 4 529 665 5 674 862 
M 17 1.981 2,808 14 1.641 2216 
Other o 4)" TE 18 ' NNNM р. ш 
NEC NNNM о 2525. 349] 19 2315 3,078 
_ Grand total? Е 985° 119.194 147,206 _ 6835 _ 86008 100715 
'Revised. ~- Zero. Ung 


"Customs value. The price actually paid or payable for merchandise when sold for exportation to the United States, excluding U.S. 
import duties, freight, insurance, and other charges incurred in bringing the merchandise to the United States. 

Cost, insurance, and freight. The import value represents the customs value plus insurance, freight, and other delivery charges to 
the first port of entry. 

"Values of less than $90.00 (c.i.f.) per metric ton likely indicate the mistaken total or partial inclusion of data for gray portland or 
similar cement or clinker. This error happens when the importer records the wrong tariff number with the U.S. Customs Service. 
Values that exceed $200 per ton likely indicate misidentified specialty cement, not white cement. 

"Less than ^ unit. 


5 
Data may not add to totals shown because of independent rounding. | 
otal imports of white cement include substantial quantities of gray cement that were misregistered by importers under the white 
cement tariff code. 


Source: U.S. Census Bureau. 
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ТАВГЕ 21 
U.S. IMPORTS FOR CONSUMPTION OF CLINKER, BY COUNTRY' 


(Thousand metric tons and thousand dollars) 


mE ~~ 2008 209 
— Ме pres оне Я ра _ Value | n 

Country Quantity _ Custom? — Cif! Quantity _ Cusoms — Cif! 

тетет тет NNNM | | 
poU мА НЫ 477 35.048 35,310 489 30,192 30,459 
T China o Nm 19 3.414 4.285 3 709 855 
Colombia о | 16 446 718 - - - 
Egypt _________ m 2 149 244 3 318 337 
France 107 20,976 23,550 62 19,571 20,732 
Оне Е л ээ VM 8 
Toa, __ 621 60,054 64,141 556 50.789 52,383 


__- Zero. 
'For all types of hydraulic cement. 


Customs value. The price actually paid or payable for merchandise when sold for exportation to the United States, excluding 
U.S. import duties, freight, insurance, and other charges incurred in bringing in the merchandise to the United States. 


Cost, insurance, and freight. The import value represents the customs value plus insurance, freight, and other delivery charges 
to the first port of entry. 


‘Less than У; unit. 


5 . . 
Data may not add to totals shown because of independent rounding. 


Source: U.S. Census Bureau. 
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ТАВГЕ 22 
HYDRAULIC CEMENT: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


Afghanistan! — 2l — ——óÓ€— — ы 2007 IR m 2008 M | 2009 7 
па > is 50 50 50 
тт 5 E: 325 889 737 ' 740 
ЕТИКИ | 14,702 15,886 17,398 ' 18.000 
Amenina о —————— —— ———— 1,315 1,373 1,400 * 1,780 ' 1.800 
аач n CE 7,595 8,929 9,602 9,703 10.000 
Ра а а а жаа 955 625 722 770 750 
Austria — — — - — 8,475 "7 9,000 9,500 ' 9,000 ' 8.500 
Azerbaijan P ia 24 5,309 4,600 
Bahrain —— а —— —-—- 1,538 1,622 1,691 ' 1,595 ' 1,283 3 
See MEC ека iius 400 400 438 ' 800 
CM C LEE 5,100 5,100 5,100 5.000 5.000 
Belarus Te MUT "m 341 338 294 300 * 300 
рве ип ашаса : 3,131 3,495 3,820 * 4,219 4,350 3 
К и SS не 1,594 8,192 8,200 * 8.200 * 8.200 
ы 77777777 — ее - 250 1,489 °? 1,550 ? 1.500 ' 1.500 
MI 170 180 180 180 ' 180 
SP an r 3 
V—— == г л 
ШЕ door TAMEN m | 1,406 1,074 
he OO Oe а 38,705 ' 41,895 ' 46,551 ' 51,970 ' 51.748 ^? 
Sil, титл унар cor 266 ` 240 200 240 ' 220 
hor cede ы с 3,618 4,093 4,413 4.903 ' 2.662 ` 
Burkina Faso® баш , А 
Bima’ тенен is 30 30 30 30 30 
Cambodia. T o Б н c 543 570 608 676 670 3 
Cameroon’ Ка асова ыы ат EE se 87 1121 774 3 
Cun то с >= 1,000 1,000 1,000 1,000 1.000 
(ur а a se 14,179 14,336 15,078 13,672 10.985 ` 
Chinn -— 3,999 4,112 4,440 4,622 3,876 ° 
Colombia EPOR MERE | 1,068,850 1,236,770 1,361,170 1,400,000 ' 1,629,000 ^? 
Coe ашшы ашышы, ызы: 9,959 10,038 $ 11,068 ° 10,456 * 10,000 
BEAD ville) 3 г 
Congo (Kinshasa) Huc ышкыр Са ЖЫ сз бш єз з ыш АШ 100 | 100 | 100 | 100 | 100 : 
(Dus C Een ee ee 521 519 530 411 444 
байко a — 2,000 ^* 1,900 ' 2.300 ' 2,500 ' 2.500 
ali ee ee ae 650 650 650 650 650 
cine “лке ———. ашы и 3,481 3,598 3,587 ' 3,637 ' 2,800 
(aC НИНА ылыы шышы 1,567 1,705 1,805 1.707 ' 1,700 
Canoa —— —— —- 1,805 1,786 1,873 1,870 * 1.800 
Demo ашсын cune am дашы 3,978 4,239 4,899 4,710 ' 3,637 
Dominican Republip 7777 ————-— -— ——— 2,120 2,115 2.100 | 2,100 j 2,000 
Ee A ИРИНЕ es es 2,779 3,777 4,100 4,000 3,000 
рур ыты гг” EN 3,690 4,110 4,420 5,493 ' 5,000 
I надао о Е УН ыызы ыды зс мышы 32458 36,200 38.400 40.000 * 46,500 
nud тышаш ш ы РИСАН 1,131 1,311 1,300 * 1,300 * 1,300 
Ре и D LL. ay ta 45 45 45 45 45 
luy. ва сале e ыызы укыш. 726 849 937 808 326 ° 
а сыы ых. 1,569 1,731" 1.626 ' 1,834 ' 2.300 
lC M C REPE m 143? 143 145 143 110 
| pc C CON 1,357 1,685 1,743 1,745 1,750 
French Quan sl 21277 22.540 22,300 * 21,700 18.300 
C MER __. 60 60 60 62 62 
a ы, an 260 260 229 ? 230 230 
See footnotes at end o qo Soe 450 — 450 450  — 450 450 _ 
CEMENT—2099 
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TABLE 22—Continued 
HYDRAULIC CEMENT: WORLD PRODUC TION, BY COUNTRY? 


(Thousand metric tons) 


о оа о 22005 2006 Е 27 | 2008 2009 
кшш. ANN 31,009 33.630 3382. ——— 3358 ЗМ’. 
с NN c 1,800 ' 1.800 ' 1,800 ' 1,800 ' 1,800 
е а Ее. 15.166 15,674 16,667 16,500 * 16.000 
Оре СИНИ 240 230 230 230 230 
Guatemala — — 1 2,400 2,500 2.500 2.500 1.500 
Guinea‘ А _t » oq i 
Eg T 300 300 300 300 300 
Honduras" 1,384 1,800 1,800 1,800 1,800 
Hong Kong) __ eee 1,005 1.010 1.000 1.000 1,000 
Нипрагу Е 3,371 3,724 3,552 3,544 3.200 
АО а 132 141 90 100 € 100 
Indi 145,000 160,000 170,000 185.000 ' 205,000 
Indonesia" А Оте 33,917 35,000 36,000 36,000 ' 40,000 
LM EN 32.650 35.300 41.000 44,400 ° 50.000 
ад _ — 3,000 3,500 4,500 6,453 °° 8,000 
Ireland _ И uu 5.083 4,981 5.000 5.000 * 5.000 
Israel OOOO EN 5.093 5.089 5.000 4,819 ' 4,759 
Haly —  —— "T 40,284 47,814 41,542 43,030 36317 
Jamaica | К ИИ _ 845 761 592 725' 700 
Japan _ К m 69,629 69.942 67,685 62,810 54,800 
Jordan — — Е 4,046 3.967 4,051 4.375 ' 5,000 
Kazakhstan ПН 3,975 4,880 5,699 5,223 5.000 
Kenya. BEN 2,123 2,174 2,546 2,829 ' 3,320 
Korea, North® | 5,700 6,160 6,130 6415" 6.400 
Korea, Republic of m 51,391 53,971 52.182 ' 51,653 ' 50,127 
Kosovot з. | 450 450 * 470 590 600 
Kuwait’ | 2,145 2.200 2,200 2,200 2,000 
коа Ес 973 1,060 ' 1230 ' 1218 ' 1,100 
Laos | TA 250 400 400 400 400 
MN 280 280 300 310 300 
ов Е 4,600 4.400 4,900 * 5,000 * 5,000 
Do у-у а 144 155 157 94 ' 95 
Fo 3,621 5.300 * 5.206 5,509 ' 6,000 
Libya = _ , 
A 832 1,065 1,105 1,100 1,100 
Lithuania Пал eee 780 
исо о 760 800 780 780 | ји 
мае г 887 924 ' 945 ' 916 К 
и. 150 150 270 ! 270 2 
ea et 166 188 185 240 * 240 
ш кеске ее recs mn 17,860 18,400 * 19,480 19,000 " 18,500 
Man ee 220 220 220 220 220 
Марва. on ee a p 300 374 410 446 ' 500 
МАШ ананан ee ems d 37,452 40,362 40.670 47,609 35,160 
Mexico A о 641 837 800 * 750 * 700 
MORE жесе Б mn 112 141 180 ' 269 ' 140 
Mongolia nm m 11,000 11,000 11,000 11,000 12,000 
МОЮ а анына теси ee 490 600 800 730 si 
ма и mE | | 290 295 300 295 ' oe 
Nepal" есыс сылан н 2,496 2,790 2,700 * 2.700 * e К 
Netherlands _ аса ако а 119 133 134° 134 * 100 
New Caledonia —— ————————— _— 1.100 1,120? 1,100 1,100 у Ё 
New Zealand? — 1. gy a $30 3 530 5300 _ 530 — 39 
в Е Е M IE ЕНИ LE 
ac of table. 
See footno оок—2009 
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TABLE 22—Continued 


HYDRAULIC CEMENT: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


а РИСИ 2005 НН 2006 
=== { 59 ' 83 ' | 
SS ne 2,700 3,300 
CREE EE —— HÀ | | 1,613 1,695 
р т -r ——.————— ——— 2,686 3,611 
ta 
e 8 —— —— | 17,000 20,652 3 
Panama | ) 
р uen ende ы Е 1,050 1,050 
ага 
р сар rem 550 600 
| MR ————— —— ies 5,107 5.782 
» a DONT 15,494 12.033 
olan 
AN ни ee ест 12,646 14,688 
Portugal EIC M CER К 
Qu тне — ————— ыг 8,438 8.340 
4 
Rémi А. 1,500 1,568 
ion“ = 
Rome ce e ыы lee РАИ ИН EIS 380 400 
a 
ME ым——— —— —— ——— -— 7,032 8,253 
1а 
a ы лс л аст 48,500 54,700 
ыл =т=т eet ere 101 103 
а reae ыы 2,623 2,884 
Serbia' — ——— —— -— - , , 
semen == —— 2,276 ' 2,565 
ета Leone — 
Slovakia pac = 172 234 
Slovena о | = 3,499 3,593 
ROME 1,114 1,269 
South Africa, s sales" Lund roa 
Spain, incl di C мы | 1,464 12,658 
uding Canary Islands. 0.34 
Sri Lanka" — mE 50,347 54,033 
Sudan E A E ee _ 1,500 1,600 
Suriname’ се _ : 331 202 
de com 65 65 
Sweden Se 
Switzerland ан ааа авада а. _ 2,709 2,952 
hmi or лашы сс 4,022 4,040 
Taiwan EM OON 4,700 * 4,804 
Mia шаа 19,891 ы 
Tanzania а ва == 5 "S 253 
le eS 1,366 1,370 
Tog EE RERO ORE 37,872 39.408 
E 800 800 
Trinidad an and d Tobago eee 
Tunisia Be aa a aya 686 883 
Tukey 0 _ 6.691 6,932 
Тиле и и 42,787 47,499 
Uganda? — REO NR EE ЗЕТ u 650 800 
Uni 7 m 630 630 
United Arab | танаа _ 12,183 13,732, 
United Kingdom | = 10,000 11,000 
United Stat yeh ot ыла ©. rt 11,216 11,471 * 
es, 5, includi —— m 
Uruguay“ | ting Puerto Rico?  — č < 100,903 99,712 
Uzbekistan —————— 620 620 
Venezuela o 5,068 5,700 € 
ЕЕ 5,800 7,200 
| MEL EN 30,808 32,690 
шү ————————— ы ыл 1 у 1,550 1,470 
See footnotes at c end of wig 435. 0909 
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3,880 
27,000 ' 
1.050 

600 
6,231 
13,048 
17,120 
12,631 
2.500 * 
400 
10,000 7“ 
59.900 
103 
30,369 
3,152 
2,677 
236 
3,718 
1.300 * 
13,651 
54,720 
1,700 
326 
65 
2,950 
4,000 * 
5,104 
18,957 
313 
1,630 ' 
35,668 
800 
1.992 ' 
7,052 
49,553 
900 
650 
15,000 
12,000 ' 
11,887 ' 
96,850 
620 
6.500 
9,000 
37,102 ' 
1,728 
650 _ 


2008 _2009° 
42° 40 
5,000 4,500 
1,700 * 1,650 
3.991 ' 4.000 
31,000 ' 32,000 
1,050 1.050 
600 600 
6.922 6,862 ? 
13,369 ' 14,865 ? 
17,207 15.537! 
12,650 ' 12.700 
3,500 * 4.150 
400 375 
11,000 " 7.800 
53.600 44.300 ° 
103 ' 100 
31,823 40.000 
3,084 ' 3,000 
2,843 2,232 3 
254 ' 250 
4.157 3.011 ? 
1.300 * 1.000 
13,341 11.500 
42,088 29,505 ? 
1,800 1,900 
370 " 1,000 
65 65 
2.900 * 2.950 
4.000 * 4.000 
5.336 5.605 ? 
17,330 15.918 ! 
190 ' 190 
1,756 ' 1,700 
31,651' 31,181? 
800 800 
958 ' 950 
7,559 8,000 
54,027 ' 53.973 ? 
900 900 
650 650 
14.918 9,496 ! 
13,200 ' 16,000 
10,071 ' 7.622 ° 
87.610 64.864 ? 
620 620 
6,600 * 6,600 
9.000 9.000 
40,009 ' 47,900 
3.000 * 4,000 
700 600 — 
16.35 


TABLE 22—Continued 
HYDRAULIC CEMENT: WORLD PRODUCTION, ВУ COUNTRY"? 


(Thousand metric tons) 


о ви 


I |... Country 2005 _ 2006 2007 200820007 _ 
Zimbabwe? — 600 700 400 40 —— 300 
Toa — —— EN 2.350,000 2,610,000 2,810,000 2,850,000 ' _ 3,040,000 
"Estimated. PPreliminary. 'Revised. -- Zero. 


' World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. Even where presented unrounded, 
reported data are thought to be accurate to no more than three significant digits. Data are from a variety of sources, including the European Cement 
Association. 


?Table includes data available through July 23, 2010. Data may include clinker exports for some countries. 
"Reported figure. 


‘Data are for fiscal year ending March 31 of the following year. 


Мо included in Serbia data. 


‘Data for 2006—08 are for gray cement only; white cement output was likely to have been an additional 50,000 to 100,000 tons per year. 
"Excludes Kosovo data. 


*Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. Montenegro has no cement plants. 


?Data have been adjusted to remove sales of cementitious materials other than finished cement. Material sales removed (mostly fly ash and ground 


granulated blast furnace slag) amounted, in metric tons, to: 2005— 1,511,716; 2006— 1,599,505; 2007— 1,664,304; 2008— 1,395,124; and 2009— 
1.200,000 (estimated). 


Portland and masonry cements only. 
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CHROMIUM 
By John F. Papp 


Domestic survey data and tables were prepared by Lisa Mersdorf, statistical assistant, and the world production tables were 


prepared by Glenn J. Wallace, international data coordinator. 


In 2009, the U.S. chromium supply (measured in contained 
chromium) was 141,000 metric tons (t) from recycled stainless 
steel scrap, 273,000 t from imports, and 162,000 t from 
Government and industry stocks. Supply distribution was 
280,000 t to exports, 136,000 t to Government and industry 
stocks, and 160,000 t to apparent consumption. Chromium 
apparent consumption decreased by 63.0% compared with 
that of 2008. Historically, chromium ferroalloys have replaced 
chromite ore as the leading source of chromium to the U.S. 
economy. Stainless steel mill products have been accounting 
for an Increasing share of chromium supply to the domestic 
economy, now rivaling that of ferrochromium. Because 
stainless steel mill products contribute a significant amount of 
chromium to the domestic economy, trade in these products 
has been incorporated into chromium trade statistics, and their 


contribution has been accounted for in chromium apparent 
consumption. 


Domestic Data Coverage 


| туч data for chromium materials were developed by 
"d 5. Geological Survey (USGS) by means of the monthly 
romite Ores and Chromium Products” and “Consolidated 
Ыы consumer Surveys. Stainless and heat-resisting 
“© Producers are the leading chromium consumers, and 


hi h-c . А . . + 
5 arbon ferrochromium is the leading chromium-containing 
material consumed. 


Legislation and Government Programs 
: и National Stockpile Center (DNSC) disposed of 
trough ы, under its fiscal year 2009 (October 1, 2008, 
aa | ember 30, 2009) Annual Materials Plan (AMP) and 
jn the fiscal year 2010 plan. The DNSC’s fiscal year 
290,700 | um disposal goals for chromium materials 
metal (Det с romium ferroalloys and 907 t of chromium 
“lense National Stockpile Center, 2009). 


P roduction 


ена | arketplace chr omium-containing materials 
eToalloys and foundry sand; chromium chemicals, 

lates Produced 1 25 and Stainless steel. In 2009, the United 

nd stainless отит chemicals, ferroalloys, and metal, 
9! chromium P | The United States is a major world producer 
Industrial Mineral als, chromium metal, and stainless steel. 
Че Oregon Reso dh S Corp. Ltd. (Australia) (IMC) conducted 
Its Paleo-beach pus Project (ORP) to recover chromite from 
County OR IMC cer (heavy-mineral sand) deposits in Coos 
1876, р reported proved chromite ore reserves of 

an average grade of 7.50% Cr,O,. IMC planned to 
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start construction of the main processing facilities at Coos Bay 
(Industrial Minerals Corp. Ltd., 2010, p. 10—13). 

Eramet Marietta produced chromium metal and 
ferrochromium at its Marietta, OH, plant. Eramet produced 
chromium metal via the electrolytic process, with a production 
capacity of about 3,000 metric tons per year (t/yr). 

The U.S. stainless steel industry produces more than 2 million 
metric tons per year (Mt/yr) of stainless steel and imports and 
exports stainless steel mill products and scrap, which account 
for a significant amount of chromium in U.S. trade. The stainless 
steel industry is the leading consumer of chromium materials. 
AK Steel Corporation, Allegheny Technologies Incorporated 
(ATI), and North American Steel Co. were the leading U.S. 
stainless steel producers. 

AK Steel produced stainless steel at Butler, PA, and 
Mansfield, OH. AK Steel reported shipments of 608,000 t 
stainless and electrical steel in 2009 compared with 868,300 t 
in 2008 (AK Steel Corporation, 2010, p. 9, 16). ATI produced 
stainless steel at Brackenridge, Midland, Natrona, and Latrobe, 
PA. ATI reported production of 381,991 t of high value and 
standard stainless steel products in 2009 compared with 
492,041 t in 2008 (Allegheny Technologies Incorporated, 2010, 
р. F15, F28). 

ThyssenKrupp Stainless USA [a subsidiary of ThyssenKrupp 
AG (Germany)] reported progress in the construction of a 
stainless steel plant at Calvert, AL. The new plant would have a 
stainless steel melt shop production capacity of 1 MU yr of slabs. 
Construction started in 2007, and the plant was to be completed 
in 2010 (ThyssenKrupp AG, 2009, p. 84). 

North American Stainless (NAS) [a subsidiary of Acerinox, 
S.A. (Spain)] produced stainless steel in Ghent, КУ. NAS 
reported melt shop production at 682,235 t in 2009 compared 
with 709,326 t in 2008. NAS completed startup of the No. 4 
annealing and pickling line and began operation of the No. 5 
cold rolling mill. NAS added new cutting lines at its service 
centers in Wrightsville, PA, and Monterrey, Mexico (Acerinox 
S.A., 2010, p. 177-179). 

Didaleusky and others (2010) documented the 1987—2007 
decline of bulk ferroalloy companies, plants, and production 
in North America, noting that a decrease of ferrochromium 
production was clearly observed as early as 1970. 


Environment 


The U.S. Environmental Protection Agency (EPA) regulates 
chromium releases to the environment and reports on any 
such releases (U.S. Environmental Protection Agency, 2010). 
The Occupational Safety and Health Administration (OSHA) 
regulates workplace exposure to chromium (Occupational 
Safety and Health Administration, 2010). 
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ОЗНА (2009) published а booklet about hexavalent 
chromium [Cr(VI)] intended to provide information for general 
industry standards (29 CFR 1910.1026), shipyards (29 CFR 
1915.1026), and construction (29 CFR 1926.1126). The booklet 
also discusses exposure, hygiene, housekeeping, regulations, 
and other related topics. OSHA reported that Cr(VI) is a toxic 
form of the element chromium. Cr(VI) is used in pigments, 
metal finishing (electroplating), wood preservatives and 
fungicides, and in chemical synthesis as an ingredient and 
catalyst; however, it is rarely found in nature and is generally 
synthetic. Cr(VI) may be present in fumes generated during 
the production or welding of chromium-containing alloys. 
Chromium metal is often alloyed with other metals or plated 
on metal and plastic substrates to improve corrosion resistance 
and provide protective coatings. The steel industry is a major 
consumer of chromium in the production of stainless steel. 


Prices 


Chromium materials are not openly traded. Purchase contracts 
are confidential between buyer and seller; however, trade 
journals report composite prices based on interviews with 
buyers and sellers, and traders declare the value of materials 
they import or export. Thus, industry publications and U.S. trade 
statistics are sources of chromium material prices and values, 
respectively. | | 

The average South African Rand exchange rate is a potentially 
significant factor in the price of chromite ore and ferrochromium 
because South Africa is a leading producer of these materials. 
The South African Rand exchange rate decreased toa 
time-weighted average of R8.43 per U.S. dollar in 2009 from 
R8.27 per U.S. dollar in 2008 (Pacific Exchange Rate Service, 
2010). From 2001 through 2006, the change in U.S. dollar 
per Rand coincided with the change in U.S. import value of 
high-carbon ferrochromium; however, 1п 2007 and 2008 the 
Rand per U.S. dollar and the import value of high-carbon 
ferrochromium increased. Coincident change returned in 2009. 
Expansion of the Chinese economy and that of India меге 
thought to have been the leading influences causing chromium 

rices to increase from 2007 through part of 2008 until the | 
p bal financial crisis in late 2008 caused those prices to decline. 
Té drop in mass-weighted average import value of high-carbon 
ferrochromium from 2008 to 2009 was thought to have resulted 
from the global economic crisis of 2008. 


Foreign Trade 


ium- ining material exports from and imports to 

peser т. chromite ore; chromium chemicals, 
Den metal, and pigments; and stainless steel. Based on 
"i statistics collected by the U.S. Department of the 
E nd reported by the U.S. Department of Commerce 
id ear 2009, the value of foreign trade of these 
for ao A excluding stainless steel mill products and 
m е million for exports and $444 million for imports. 
йы кы mount of chromium exits and enters the U.5. 
ib significar Е steel mill product and scrap trade. The 


ја 5 DUM | 
ius И trade of chromium materials including stainless 
value о 
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steel mill products and scrap was $2,320 million for exports and 
$2,290 million for imports (table 1). 


World Industry Structure 


The chromium industry comprises chromite ore, chromium 
chemicals and metal, ferrochromium, stainless steel, and 
chromite refractory producers. Several trends are simultaneously 
taking place in the chromium industry. The chromium 
chemical industry has eliminated excess production capacity, 
concentrating on production growth in surviving plants. 
Chromite refractory use has been declining; however, foundry 
use has been increasing slowly. Environmental concerns 
have reduced the use of chromite refractories and chromium 
chemicals. The fraction of chromite ore from independent 
producers is declining, while that from vertically integrated 
producers is increasing. In other words, chromite ore mines 
tend now to be owned and operated by chromite refractory, 
chromium chemical, or ferrochromium producers. This trend 
is associated with the migration of ferrochromium production 
capacity from stainless steel producing countries to chromite 
ore-producing countries, a trend that has been interrupted 
with the emergence of China as a significant ferrochromium 
and leading stainless steel producer. While ferrochromium 
production capacity was closed in historically producing 
countries, which usually have been stainless steel-producing 
countries, new furnaces or plants were constructed in chromite 
ore producing areas. The electrical power and submerged-arc 
electric-furnace production capacities used to produce 
ferrochromium have been increasing. Furnaces built recently 
have an electrical capacity in the tens of megavoltamperes 
(MVA), whereas when ferrochromium plants were first built, 
furnaces rated in the low kilovoltampere (КУА) range were 
common. | 

Production process improvements, such as agglomeration 
of chromite ore, preheating and prereduction of furnace feed, 
and closed-furnace technology, have been retrofitted at the 
plants of major producers and are being incorporated in newly 
constructed plants. Since the introduction of post-melting 
refining processes in the steel industry after 1960, there has 
been a shift in production to high-carbon ferrochromium from 
low-carbon ferrochromium. After years of ferrochromium 
production, slag stockpiles have grown. Recently developed 
processes have efficiently recovered ferrochromium from that 
slag, and processes have been or are being installed at existing 
plant sites. In South Africa, the leading chromite ore- and. 
ferrochromium-producing country, three trends are emerging ^ 
ferrochromium plants are being developed in the western кн 
of the Bushveld Complex, ferrochromium plants are being bul 
in association with chromite ore mines, and ferrochromium 
production processes have been developed to accommodate 
chromite ore byproduct recovered from platinum operations: 

Capacity.—Rated capacity 1s defined as the de 9ЯК Е 
quantity of product that can be produced in a period of ti T: 
a normally sustainable long-term operating rate based un 
physical equipment of the plant and given acceptable |. and 
operating procedures involving labor, energy. materia | d planis 
maintenance. Capacity includes both operating plants а 
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temporarily closed that can be brought into production within a 
short period of time with minimum capital expenditure. Because 
not all countries or producers provide information about 
production capacity, historical chromium trade data also have 
been used to estimate national production capacities. Reported 
production capacity changes result from both facility changes 
and increased knowledge about facilities. New information 
about a facility may result in the reevaluation of production 
capacity for that facility. Production Capacities have been rated 
for the chromite ore, chromium Chemical, chromium metal, 
ferrochromium, and stainless steel industries (table 7). 

Production,—In 2009, world chromite ore production was 
about 18.9 million metric tons (Mt) gross weight, of which 
95.2% was produced for the metallurgical industry; 2.4%, for 
the foundry industry; 1.6%, for the chemical industry; and 
0.8%, for the refractory industry (International Chromium 
Development Association, 2010, p. 1). 

The chromium industry entered 2009 under the burden of a 
World economic recession resulting from the world financial 
1515 of 2008. Demand for chromium declined significantly 
along with demand for industrial and consumer products that 
Contain chromium, Under conditions of reduced consumption, 
Producers and consumers of chromium-containing materials 
used Stocks as their primary source of supply, exacerbating 
falling demand, Prices of chromium materials fell, but began to 
recover before the end of the year. Consumption, however, did 
hot return to 2008 levels. 

Chromium Chemicals. —Major chromium chemical 
Producers included China, Russia, South Africa, Kazakhstan, 
and the United States. Murthy (2009) reported that world 
Chinn dichromate production was about 1.2 Mt produced by 

in (27%), United States (16%), Kazakhstan (12%), Russia 
(1%), South Africa (11%), Turkey (994), and India (8%). 

ч ae Metal. —Major chromium metal producers 

slicothe Ussià (by the electrolytic process), Japan (by the | 
Fon {ы ы and China, F rance, Kazakhstan, Russia, 
ofthouse Бо om (by the aluminothermic process). 
ин | reported that industrial-scale chromium metal 
Шей: x € aluminothermic process started in Germany 
and by the о patented by Hans Goldschmidt in 1922 

1990, there бан p Process in the United States after 1950. In 

TE industrial scale chromium metal producers, 
iere e. and 3 electrolytic; however, by 201 0 there 
chromium ine a 1 electrolytic, and 1 silicothermic 
Production shifted ме ata the same ame period, - 
in 1990 to 95% alumin оа uminothermic/30% electrolytic 
Produced bacs о des in 2010. Chromium metal 
chromic Oxide, а ee ептис process requires metal-grade 
meta Produce | о product, asa feed material. The two 
metal producer : Men Jinzou and Sing Horn, and two of the 
vertically int Е ussia, Kluchevsky and Novotroitsk, are 

степа is e oe oxide-chromium metal producers. 

in the United ^ uminothermic chromium metal producers, 
supplied by Aktyu; ingdom and Delachaux in France, were 
United King үм e in Kazakhstan and Elementis in the | 
I the Uni espe closed in 2009 and then by Elementis 
Peaked at 40 e 5. World production of chromium metal 
mv tin 2007, and then declined to 34,000 t 
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in 2008. Nickel- and cobalt-based alloys and superalloys 
used in aerospace (jet engine) and electrical power (turbine 
powerplants) were the leading end use for chromium metal. 

Stainless Steel. —In 2009, world stainless steel production 
was 24.579 Mt, a decrease of 5.2% from that of 2008 
(International Stainless Steel Forum, 2010). At 36% of world 
stainless steel production, China was the leading producer in 
2009. Pariser (2010, р. 14) reported stainless steel production 
Increased in 2009 from 2008 for Asia excluding China (7.9%) 
and for China (32.8%). The rest of the world showed mostly 
double digit declines. 

Ferrochromium.—The price of coke, an essential reductant 
for ferrochromium production, has escalated Owing to, in the 
Western world, stricter environmental regulations and less 
integrated steel production; in China, which accounted for 
one-half of world trade in 2009, by export taxes and the closure 
of bee hive furnaces; and in general by higher prices Owing to 
port and rail investments to alleviate transportation bottlenecks. 
Jones estimated that coke accounted for 25% of ferrochromium 
price in 2004 at 25 cents per pound, and for 20% of that price in 
2009, assuming 0.6 t of coke per ton of ferrochromium product 
(Jones, 2010). 

Stainless Steel Scrap.— Stainless steel Scrap is an important 
source of chromium to the stainless steel industry that consists 
of three components: internal (such as, scrap generated in the 
steelmaking plant), external (such as, scrap that originates 
outside the steel producing plant), and reclaimed (such as, 
post-consumer scrap). Stainless steel scrap recycling accounts 
for a significant, but undocumented, fraction of world stainless 
steel production. Kovarsky (2009) reported historical stainless 
steel melting production growth rate (from 1995 to 2008) to 
have been 5.3% and that of ferrochromium consumption to 
have been 5.2%. External stainless steel scrap growth during the 
same period was about 8.1%. China was expected to become 
the leading stainless steel producer and consumer of stainless 
raw materials, which would lead to chromium-material markets 
reflecting Chinese market dynamics. Merrills (2009) reported 
that historical stainless steel scrap availability increases to about 
the same rate as stainless steel melting production (596 to 796 
per year). Internal stainless steel scrap is recycled within about 
3 months; external scrap, within about 6 months; and reclaimed 
scrap, within about 15 to 20 years. Stainless steel scrap is less 
costly to consume in the production of stainless steel than 
primary raw materials and is more environmentally friendly 
because less carbon dioxide (CO,) is generated and less energy 
used when recycled raw materials are used in place of primary 
raw materials (such as iron and ferroalloy). Asia recently has 
accounted for most of the growth in stainless steel production 
and consumption driven mainly by China. As a result, Asia 
was expected to surpass Europe in stainless steel production 
and consumption by 2013 and to become a leading source of 


stainless steel scrap. 
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Albania. —ACR (formerly Albanian Chrome) [a subsidiary 
of DCM (Austria)] produced chromite ore at Bulquiza Mine. 
DCM DECOmetal [a subsidiary of DCM (Austria)] produced 
high- and low-carbon ferrochromium at Elbasan (DCM, 2008). 
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ОСМ operated three furnaces at Elbasan, two for high-carbon 
ferrochromium and one for low-carbon ferrochromium. 

ОСМ” production capacity was 18,000 t/yr of low-carbon 
ferrochromium and 18,000 t/yr of high-carbon ferrochromium. 
DCM planned to increase low-carbon ferrochromium production 
capacity to 33,000 Џуг (Metal Bulletin Daily, 20092, b; SBB 
Daily Briefing, 2009a). 

Albanian Minerals & Bytyci Shpk explored for chromite ore 
in the Tropoje and Kukes areas of northern Albania and Kosovo 
(International Chromium Development Association Secretariat, 
2009). 

Empire Mining Corporation (Canada) explored for chromite 
ore in the Bulqiza chromite mining district near the town of 
Bulqiza (41?29'27" М, 20?13'4" E). Empire started a drilling 
program in the area (Empire Mining Corporation, 2009, 2010). 

JAB Resources Limited (Australia) explored for chromite ore 
in the Bregu 1 Bibes, Kalimash, and Zogaj areas. JAB reported 
inferred mineral resources of 6.72 Mt grading 4.36% Cr4O, in 
the Kalimash area (JAB Resources Limited, 2010, p. 63). 

Australia. — The Government of Western Australia reported 
chromite ore sales by calendar year in contained Cr,O,: 2008, 
56,881 t-Cr,O,; 2009, 74,789 t-Cr,O, (Government of Western 
Australia, 2010, p. 20). 

Brazil.—Brazil produced chromite ore, ferrochromium, and 
stainless steel. Brazil reported 2008 chromite ore production 
of 705,762 t (299,952 t С r,O,-content), 54,273 t of chromite 
ore (24,422 t Cr,O,-content) exports, and 22,896 t (12,592 
Cr,O,-content) imports. Brazil produced from a chromite ore 
reserve of 12.9 Mt containing about 4.469 Mt Cr,O,-content, 
‘mostly in Bahia State. In 2008, Brazil produced 199,354 t of 
chromium ferroalloys, exported 34,827 t and imported 11,648 t 
(Ramos, 2010). Based on production of chromite ore and trade 
of chromite ore and chromium ferroalloys, Brazilian chromium 
apparent consumption was 312,000 tin 2008. | 

Canada.—Canada reported chromium mineral imports of 
60,301 kg in 2008, 50,599 kg in 2007; and 49,009 kg in 2006; 
exports of 1.921 kg in 2008, 1,759 kg in 2007; and 2,733 kg in 
2006; 2,991 Ке in 2005 (Natural Resources Canada, 2009). 

Cliffs Natural Resources Inc. (United States) (2010, р. 5,115) 
acquired Freewest Resources Canada Inc. and its chromite оге 
resources in Ontario, Canada. Cliffs planned to mine from 1 to 2 
Mt/yr of chromite ore to produce from 400,000 to 800,000 t/yr 
of ferrochromium that would subsequently be used to produce 

i l. 
p i: Md chromite ore, chromium chemicals 
‚5 еа ferrochromium, and stainless steel. China was the 
leading producer of stainless steel, which also made it the 
leading market for ferrochromium. China produced a small 
we f chromite ore; а moderte amount of ferrochromium, 
— imported chromite ore; and a large amount of 
pide oe encouraged power consumers to negotiate 

i M ith powerplants without the interference of 
prices directly M а in electricity prices меге expected to 
lo aire at a smaller discount than before. As a result, 
ene prices were expected to rise for ferrochromium 


roducers (Metal Bulletin Daily, 2009с, p. 1). 
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China's economy grew by 8.7% in 2009 and inflation 
was 1.9% year-on-year in December. China's government 
stimulus measures helped the economy to withstand the global 
recession. To avoid further inflation, China raised its reserve 
ratio requirement, which limits the amount banks can lend as a 
proportion of total reserves (Metal Bulletin Daily, 2010, p. 1). 

The leading stainless steel producers in China were Baosteel 
Stainless, Lianzhong Stainless Steel Corporation, Shanghai 
Krupp Stainless, Shanxi Taigang Stainless (Taiyuan Iron & 
Steel), and Zhangjiang Pohang Stainless Steel. 

Finland.—Finland produced chromite ore (Kemi Mine) 
(65946' 55.50" М, 24°42°18.58" E), ferrochromium (Tomio 
Works), and stainless steel (Tornio Works) (Baerchmann, 
undated). In 2009, Outokumpu produced 247,000 t of 
marketable chromite ore from 0.9 Mt of run-of-mine ore 
and 123,000 t of ferrochromium compared with 614,000 t of 
chromite ore from 1.3 Mt of run-of-mine ore and 234.000 t of 
ferrochromium in 2008. The company reported proven reserves 
of chromite ore at 37 Mt graded at 26% Cr,O,, and indicated 
resources of chromite ore at 13 Mt graded at 30% Cr,O,, and 
inferred resources of chromite ore at 73 Mt graded at 29% 
Cr,O,. Outokumpu produced stainless steel at meltshops in 
Tornio, Avesta (Sweden), and Sheffield (Britain). Outokumpu 
reported that its stainless steel comprised 90% recycled 
materials while the world average is 60%. Outokumpu idled its 
Kemi Mine, ferrochromium works, and a stainless steel melt 
shop from April to October owing to weak demand (Outokumpu 
Оуу, 2010). 

Germany.—Germany produced low-carbon ferrochromium 
and stainless steel. Elektrowerke Weisweiler GmbH produced 
low-carbon ferrochromium and ThyssenKrupp AG produced 
stainless steel. Elektrowerke Weisweiler was owned by 
Kermas Group (United Kingdom). Kermas also owned Serov 
Ferroalloys Plant (Russia) and Samancor (South Africa). other 
low-carbon ferrochromium producers. 

India.—\ndia produced chromite ore, chromium chemicals, 
ferrochromium, and stainless steel. India exported lumpy | 
and friable chromite ore and chromite ore concentrates. India 
reported that 21 mines collectively produced 4,798,515 t of 
chromite ore in fiscal year 2007—08 (April 1, 2007, through 
March 31, 2008) from a chromite ore reserves of 66.128 Mt 
compared with 5,295,551 t from 17 mines in fiscal year _ 
2006-07. India reported chromite ore exports of 906,575 ın 
fiscal year 2007-08, 1,203,060 in fiscal year 2006-07, and 
692.673 t in fiscal year 2005-06 (Indian Bureau of Mines, 
2009). Kapure and others (2010) estimated that 140 Mt of 
chromite overburden had been mobilized in [India and that 5 E 
is generated each year. The chromite overburden contains 0.6% 
to 0.8% nickel in addition to chromium and iron. The authors 
recovered about 8096 of chromium, iron, and nickel from 
chromite overburden in bench-scale tests by direct reduction 
using coal. 

The leading Indian chromite ore producers were OMC Ltd. 
and Tata Iron and Steel Corp. (Metal Bulletin Daily, 2009). 
Orissa Mining Corp. operated the Daitari and Капарап! Mines 
(ОМС Ltd., undated). Ferro Alloys and Minerals (FAMD), £ 
division of Tata Iron and Steel Corp., produced chromite оге 
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in the Jajpur District of Orissa State. FAMD beneficiated its 

ore at its beneficiation plant in Sukinda and then exported the 
product or converted it to ferrochromium at its plants in Keonjar 
District and Cuttack, Orissa State. At Cuttack, FAMD operated 
two furnaces with electrical power rating of 16.5 MVA and 
ferrochromium production capacity of 50,000 t/yr. At Bamnipal, 
FAMD operated one furnace with electrical power rating of 33.5 
MVA and ferrochromium production capacity of 60,000 t/yr 
(Ferro Alloys and Minerals Division, undated). 

Balasore Alloys Limited, formerly Ispat Alloys Limited, a part 
of the Ispat Group produced chromite ore and ferrochromium. 
Balasore operated chromite ore mines in Sukinda Valley, 

Jajpur, Orissa. Balasore planned to set up a captive electrical 
powerplant and to expand beneficiation, furnaces, and 
transportation (Balasore Alloys Limited, 2010, p. 10). 

OMC suspended mining operations for about 2 weeks in 
September while it resolved a forest clearance with the State 
Forest Department, after which OMC was ordered by the State 
of Orissa to stop supplying chromium ore to ferrochromium 
producers outside the State of Orissa for the December quarter 
(Metal Bulletin Daily, 2009f, g). 

Idcol Ferro Chrome & Alloys planned to build a chromite 
ore beneficiation plant. The company’s ferrochromium plant in 
Jajpur, Orissa State, has a production capacity of 25,000 t/yr of 
high-carbon ferrochromium from a captive ore supply. The plant 
um low-carbon ferrochromium (Metal Bulletin Daily, 

JSL Limited (formerly Jindal Stainless) produced chromite 
ore, ferrochromium, and stainless steel. JSL operated a 40,000- 
| е plant а! Vizag anda 150,000-Uyr — 

plant in Orissa. JSL’s chromite ore division 
produced 3,946 t of chromite ore and 22,833 t of chrome ore 
e JSL commissioned a chromite ore beneficiation 
Е JSU's Vizag, Апага Pradesh, plant produced 
ear. - e ferrochromium In 2009 compared 
rM "n : 8. JSL continued construction ofa 1-Mt/yr 
17,35) plant in Jajpur, Orissa (JSL Limited, 2010, p. 11, 
куу - Minerals Division of Tata Steel Limited 
2009-10 Ts ap at its Bamnipal plant in fiscal year 
R75 137) rough March 31) (Tata Steel Limited, 2010, 

F e 
a 2008-99 н eee produced 63,350 t of ferrochromium 
Plant, Andhra pared with 69,075 t in 2007-08 at its Garividi 
Lim: Pradesh (18°16'25” М, 83°32’ E) (Facor Allo 

mited, 2009, unpagi | ; ys 

Fe ginated; Prakash, 2010). 

то Alloys Corporation Limi 
chromit imited produced 177,760 t of 

‚те and 56,216 t of high-carbon ferrochromium i 

8-09 compared with 185 errochromium in 
ferrochromium in 2007-0 „896 t of ore and 53,750 t of 
ferrochromium ЖО 8. Ferro Alloys Corporation produced 
mined chromite i. ge Chrome Plant, Randia, Orissa, and 
Limited, 2009 › atso Іп Orissa (Ferro Alloys Corporation 

Indi ‚р. 20). 

е ап Metals апа Ferro All NE | 

tomite ore in TH oys Limited (IMFA) mined 

Oudwar an Therub produced ferrochromium at 
chromite ore and prod all plants. IMFA mined 282,836 t of 
Metals and Ferro А посед 130,758 t of ferrochromium (Indian 

oys Limited, 2009, p. 7, 8, 13). IMFA 
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planned to expand production of high-carbon ferrochromium at 
Choudwar plant with the addition of a 30 MVA furnace to the 
existing two furnaces by 2010. The expansion would increase 
IMFA’s total production capacity to 275,000 t/yr. IMFA exported 
about 7594 of its ferrochromium production, mainly to China, 
Japan, and Republic of Korea. The company also operated three 
chromite ore mines in Orissa and had a captive powerplant at 
the Choudwar works (SBB Daily Briefing, 2009c). 

Rohit Ferro-Tech Limited produced ferrochromium at Jajpur, 
Orissa, and Dishnupur, West Bengal (Rohit Ferro- Tech Limited, 
2009, p. 4, 18). 

Jindal (2009) reported that more than three-fourths of India's 
stainless steel production is 200 series and that production 
capacity in 2009 was 2.910 Mt; production was 2.] Mt. 
Ferrochromium production capacity was 1.3 Mt. 

Murthy (2009) reported that sodium dichromate production 
capacity in India amounted to 88,000 t/yr of which Vishnu 
Chemicals Limited accounted for 70,000 t/yr. 

Kazakhstan.—Eurasian Natural Resources Corporation 
PLC (ENRC) (United Kingdom) produced chromite ore and 
ferrochromium. ENRC produced chromite ore at Donskoy and 
Saranovskaya Mines. Production capacity at Donskoy was 3.5 
Мууг from 184.2 Mt of reserves at an average grade of 41.5% 
Cr,O,; Saranovskaya production was 150.000 Uyr. ENRC 
produced ferrochromium at Aksu (800,000-t/yr ferrochromium 
production capacity), Aktobe (368,000-t/yr ferrochromium 
production capacity), and Serov (195,000-t/yr ferrochromium 
production capacity) plants. ENRC reported production with 
1.161 Mt ferrochromium in 2009 compared with 1.196 Mt in 
2008. ENRC constructed a second 700.000-Uyr pelletizing plant 
at a cost of $40 million and worked on installation of a direct 
current furnace at Aktobe with production capacity of 440,000 
Uyr that was to be completed in 2012 at a cost of $590 million. 
The new production capacity was to displace a portion of the old 
production capacity, which was to be retired (Eurasian Natural 
Resources Corporation PLC, 2009, р. 10; 2010, р. 14-16, 45). 

Chromite ore commercial reserves were 317.2 Mt at an 
average grade of 45.9% Cr,O, of which 24.8 Mt at 41.4% 

Ст,0, could be surface mined and the remaining 292.4 Mt at 
50.7% Cr,O, could be mined by underground methods. In 2008, 
TNK Kazchrome (a subsidiary of ENRC in Aktobe) produced 
1.07 Mt of chromium ferroalloys; 996,267 t of high-carbon 
ferrochromium; 45,496 t of medium-carbon ferrochromium: and 
32,914 t of low-carbon ferrochromium (Tolymbekov and others, 
2010). 

Russia.—Russia produced chromite ore, chromium metal and 
chemicals, ferrochromium, and stainless steel. Mechel Open 
Joint-Stock Company produced chromite ore (Voskhod deposit 
in Aktyubinsk region of Kazakhstan), ferrochromium (Tikhvin 
Ferroalloy Smelting Plant Closed Joint-Stock Company, 
Leningradskaya region), and stainless steel. Mechel reported 
production of 58,000 t of ferrochromium in 2008 (Mechel Open 
Joint-Stock Company, 2009, p. 6, 10). Russia also produced 
ferrochromium at Serov and ferrochromium and chromium 
metal at Kluchevsky Ferroalloy Plant. 

Russia increased ferrochromium production to 578,000 t in 
2005 from 274,000 t in 2000 based mostly on chromite ore 
imported from Kazakhstan, Turkey, and other countries. Russia 
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mined chromite ore in the Urals (Saranovskoe, Alapaevskoe, 
and others) and in the Komi region; however, the ore was low 
grade. Saranovskoe chromite ore was used in Serov Ferroalloys 
Plant, JSC (Leontyev and Zhuchkov, 2010). 

South Africa.—South Africa was a leading chromite ore and 
ferrochromium producing country and produced chromium 
chemicals and stainless steel. 

AMCOL International Corporation (United States) purchased 
53% interest in the Ruighoek Chrome Project from Pacific 
Niugini Limited [formerly Chrome Corporation Limited 
(Australia) citing strong demand for specialized grade chromite 
within the heavy-casting industry (AMCOL International 
Corporation, 2010, p. 4). AMCOL took operational control 
of Ruighoek Chrome Project in the Western Lobe of the 
Bushveld Igneous Complex in North West Province of South 
Africa, where chromite has been mined for more than 50 years. 
AMCOL planned to mine chromite ore from the LG6 and 
LG6A seams first by surface and then by underground methods 
(Chrome Corporation Ltd., 2010, p. 6). 

African Rainbow Minerals Ltd. (ARM) produced chromite 
ore and ferrochromium in joint-venture partnerships with 
Assmang Ltd. (Dwarsrivier Chrome Mine and Machadodorp 
Ferrochrome Works) and with Norilsk Nickel Africa (Nkomati 
Nickel and Chrome Mine). Nkomati Nickel Mine produced 
528,000 t of chromite ore in fiscal year 2009 compared with 
1,177,000 t in 2008 and 631,000 in 2007. Nkomati chromite 
ore proven and probable reserves reportedly were 2.9 Mt at 
31.0% Сг.О,; measured and indicated resources were 1.8 Mt 
at 33.6% Сг.О.. Dwarsrivier Chrome Mine production was 
684,000 t in fiscal year 2009 compared with 849,000 t in 2008, 
710,000 Mt in 2007, and 526,000 t in 2006. Dwarsrivier proven 
and probable reserves were 39.6 Mt at 39.5% Cr,O,; measured 
and indicated resources were 53.2 Mt at 39.56% Сг.О.. 
Machadodorp ferrochromium production was 169,000 t in 2009 
compared with 270,000 t in fiscal year 2008, 242,000 t in 2007, 
and 230,000 t in 2006 (African Rainbow Minerals Ltd., 2009, 
p. 35, 48). | | 

Assore Ltd. produced chromite ore at Zeerust Chrome Mines 
Ltd. and chromite ore and ferrochromium in joint-venture i 
partnership with ARM [Dwarsrivier Chrome Mine (30?05'00" E, 
24959'00" S), Machadodorp Ferrochrome Works] through 
its subsidiary company Rustenburg Minerals Development 
Company (Proprietary) Ltd. (RMDC). RMDC developed 
shafts to mine underground as surface reserves diminished. 
Zeerust chromite ore proven reserves were 0.8 Mt; measured 
and inferred resources were Pia and 10.6 Mt, respectively 

„ 2010, p. 7, 20, 22). 

uo d (Piy.) Ltd. (24?33' S, 3070835" E) (Pentz, 
undated а) [a joint venture between Sinosteel Corp. (China) 
and Limpopo Economic Development Enterprise] produced 
chromite ore and ferrochromium. ASA installed two 66-МУА 
furnaces and а beneficiation and pelletizing plant to process feed 

ial for ASA's furnaces. ASA increased its ferrochromium 
iur tion capacity to 400,000 Џуг (ASA Metals (Pty.) Ltd., 
ee ASA operated four furnaces; two rated at 66 MVA, 
ne 45 MVA, and one at 33 MVA with a collective annual 
rerrochromium production capacity of 240,000 tyr. The 
beneficiation and pelletizing plant production capacity was 
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600,000 t/yr of pellets comprised of chromite ore concentrate, 
UG2 chromite concentrate, smelter dust, fine coke, and 
bentonite. The pellets contained 41.4% Cr,O, and were smelted 
into ferrochromium product containing 50.5% chromium (Ives, 
2009). 

Chromex Mining plc (United Kingdom) operated the Stellite 
opencast mine in the western limb of the Bushveld Complex. 
A processing facility designed to take 40,000 metric tons 
per month of run-of-mine ore was completed in 2009, and 
production of chromite ore graded at 42% to 44% Cr,O, was 
started (Chromex Mining plc, 2010). 

Hernic Ferrochrome (Pty.) Ltd. produced chromite ore and 
ferrochromium. Hernic produced chromite ore at its Maroelabult 
Mine and started development of Bokfontein Mine, which was 
planned to produce 1.5 Миуг of chromite ore. Hernic reported 
chromite ore reserves of 250 Mt and production capacity of 
420.000 Vyr (Hernic Ferrochrome (Pty.) Ltd., 2007). 

International Ferro Metals Ltd. (Australia) (IFM) produced 
chromite ore at Lesedi Mine and ferrochromium at its integrated 
works in the western limb of the Bushveld Complex. IFM 
developed the SkyChrome property in which it held 80% 
interest. IFM reported Lesedi plus SkyChrome proven and 
probable reserves of 55.359 Mt at 32% Cr,O, and measured 
and indicated resources of 102.553 Mt at 32.49% Cr,O,. In ће 
fiscal year that ended in June, IFM reported ferrochromium 
production of 110,346 t from a production capacity of 267,000 
Џуг (International Ferro Metals Ltd., 2009, p. 2, 7, 25). 

Merafe Resources Ltd. produced chromite ore and 
ferrochromium via wholly owned subsidiary companies and 
in joint venture with Xstrata plc. In the eastern limb of the 
Bushveld Complex, Merafe mined chromite ore or produced 
byproduct chromite at Boshoek, Horizon, Kanana UG2 plant, 
Kroondal, Marikana, and Waterval Mines and produced 
ferrochromium at Lydenburg and Lion plants. In the western 
limb of the Bushveld Complex, Merafe mined chromite ore 
or produced byproduct chromite at EPL UG2 plant, Helena, 
Magareng, Mototolo UG2 plant, and Thorncliffe and produced 
ferrochromium at Boshoek, Rustenburg, and Wonderkop | 
plants. Collectively, these plants had ferrochromium production 
capacity of 1.979 Mt/yr from 20 furnaces at S production sites. 
Merafe reported run-of-mine production of 3.33 Mt in 2009 
from proven chromite ore reserves of 52.078 Mt at an estimated 
average grade of 33.93% Cr,O, (Merafe Resources Ltd., 2010, 
p. 3, 75, 78). 

Samancor Chrome Ltd. [a subsidiary of the Kermas Group 
(Virgin Islands)] is the second leading chromite ore and 
ferrochromium producer in South Africa. Samancor operated 
two mining complexes (Eastern Chrome Mines, Lydenburg- 
Steelpoort area, Mpumalanga Province, and Western 
Chrome Mines, Rustenburg, North West Province) and four 
ferrochromium plants (Ferrometals, Emalahleni (formerly 
Witbank), Mpumalanga Province; Middelburg үе. 
Middelburg, Mpumalanga Province; and Tubatse Ferrochro ы 
(2494427.55" $, 30°11°45.09” E), Lydenburg-Steelpoor = 
Mpumalanga Province (Pentz, undated b; Samancor Chro 
Ltd., 2008). 

Tata ч reported production from two 75,000-t/yr furnace? 
at Richards Bay to have been 1 18,327 t in financial year 


K—2009 
U.S. GEOLOGICAL SURVEY MINERALS YEARBOO 


BEEN 


2009-10 (April 1 through March 31) compared with 63,479 t in 
financial year 2008—2009 (Tata Steel Limited, 2010, p. 80). 

Xstrata plc (Switzerland) was the leading world 
ferrochromium producer. Xstrata produced chromite ore 
and ferrochromium in South Africa at vertically integrated 
operations. Xstrata produced 0.786 Mt in 2009 compared with 
1.126 Mt of ferrochromium in 2008. Xstrata reported proven 
reserves of 52 Mt and probable reserves of 17 Mt (Xstrata plc, 
2010, p. 53, 93, 173). 

Columbus Stainless Pty. Ltd. produced 546,261 t of stainless 
steel in 2009 compared with 528,336 t in 2008, a 3.4% increase. 
Columbus worked to optimize its use of liquid ferrochromium to 
reduce its electrical power needs (Acerinox S.A., 2010, 

p. 180-181). 

Sweden.—Sweden produced ferrochromium and stainless 
steel. Vargön Alloys AB (58?21729.83" М, 12?22'54.04" E), 
Vargón, Vástra Gótalands Làn, a Yildrim Group (Turkey) 
company, produced ferrochromium. Vargon operated with 
ferrochromium production capacity of about 230,000 Uyr 
from four furnaces (SBB Daily Briefing, 2009b). Outokumpu 
(Finland) produced stainless steel at its Avesta plant in Avesta, 
Dalarnas Lan (Outokumpu Ojy, 2010). 

Turkey.—Turkey produced chromite ore, chromium 
chemicals, and ferrochromium. Eti Krom A.S., a Yildirim 
Group company, produced chromite ore and high-carbon 
ferrochromium (38?39'10" М, 39?46' 10" E). Еп Krom’s 
ferrochromium production capacity was 150,000 t/yr (Eti Krom 
Inc., undated). Eti Elektrometalurji A.S. produced chromite 
ore and high- and low-carbon ferrochromium near Antalya 
65608" N, 30°39’ E) from an annual production capacity 
: 12,000 уг low-carbon ferrochromium and 12,000 t/yr 

pepe zn (Eti Elektrometalurj 1 A.S., undated). 
фп, жы чийа United Kingdom produced 
O Ка iie ide steel. Outokumpu (Finland) 

Оу, 2008, p. in vu at hi Sheffield plant (Outokumpu 
Ltd (539247577 N Scandinavian Metallurgical Co. 
їшї ii W) produced chromium metal by 
к uction at Rotherham, United Kingdom 
Een: Pas in Metallurgical Co Limited, undated). 
En ейге] гойт world chromium chemicals producer, 
Haynes (North i Per from chromite ore at Castle 
(Stockton-on. T a, United States) and Eaglescliffe 

ces, United Kingdom). Elementis closed the 


Eaglescliffe p] a 
Plc, 2010, се » 31730" №, 1922'50" W) in July (Elementis 


Zimba 
bwe.—Zimbabwe produced chromite ore and 


ferrochrom; | 
purchased Fayen тотех Mining ple (United Kingdom) 
owns chromite ТЕ (Private) Limited, a company that 
Chrome Min га in the Shurugwe and Ngezi areas 
imbabwe ATE pic, 2010). 
Chromium ыр. Teprocessed chromite ore dumps, improved 
Md In the furnace, and recovered chromium 
ји илы, started in 1953 when fines were 
> result the operat; and metal Was not recovered from slag. 
and Shoko, 201 жыш stockpiled these materials (Chirasha 
nes resulted in m € of briquetted recovered chromite ore 
consumption c provement in production, power specific 
consumption. mium recovery, and chrome ore specific 


Current Research and Technology 


Mineral Processing and Industrial Applications.—South 
Africa’s Council for Mineral Technology (Mintek) continued 
conducting Government- and commercial-sponsored research 
and development on chromite ore and ferrochromium. 

Mintek developed mine-specific processes for chromite ore 
beneficiation, developed platinum recovery process applied to 
chromite ore tailings, developed furnace controller technology 
for ferrochromium-producing furnaces, and developed stainless 
steel dust recycling technology. Mintek expected the first 
commercial use of an electrode monitor that reports the position 
of the electrode tip in a ferrochromium-producing electric arc 
furnace (Mintek, 2009, p. 43). Mintek recovered platinum from 
chromite ore tailings using its ConRoast process, which involves 
roasting followed by direct current arc smelting (Mintek, 2010, 
p. 23). 

A concise international chemical assessment on inorganic 
chromium (III) compounds was published by the International 
Programme on Chemical Safety—a cooperative program 
of the World Health Organization, the Internationa] Labour 
Organization, and the United Nations Environment Programme 
(Santonen and others, 2009). Natural and anthropogenic sources 
routes of exposure, and concentrations at which environmental | 
or human impact could be expected were discussed. 

Holappa (2010) reported energy (3,100 to 3,500 kilowatthours 
of electricity per metric ton of high-carbon ferrochromium 

produced from a closed submerge-arc furnace) and raw 
materials consumption data and the CO, emission factor for 
ferrochromium production (about 1.6 t of CO per metric ton of 
ferrochromium). Reduction in CO emissions by more 

i | > energy- 
efficient production, higher recovery rates, and other ways 
were also discussed. A bioaccessibility study of ferrochromium 
ferrochromium silicon, and a common grade of stainless steel 
found that very little chromium was released (less than 0.15% 
expressed as amount of metal released per amount of particles 
loaded) from ferrochromium and even less from ferrochromium 
silicon or stainless steel (Midlander and others, 2010). 


Outlook 


The outlook for chromium consumption in the United States 
and the rest of the world is about the same as that for stainless 
steel, which is the major end use for chromium worldwide. 

In 2009, China and India were in the process of economic 
expansion that resulted in increasing need for chromium to 
produce stainless steel; however, chromium consumption did 
not recover to 2008 peak levels. 

The practice of supplying chromium in the form of 
ferrochromium by countries that mine chromite ore 
was interrupted as China became a major producer of 
ferrochromium; however, that trend was not expected to 
continue as China closed small, inefficient, environmentally 
unfriendly ferroalloy production facilities. The rising cost of 
ferrochromium sustained independent ferrochromium producers; 
however, other factors being equal, ferrochromium production is 
most cost effective when the ferrochromium plant is close to the 
chromite mine. With new efficient and reliable ferrochromium 
production facilities in chromite ore-producing countries, 
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ferrochromium production capacity and production are 
expected to diminish in market-driven economies that produce 
ferrochromium without nearby chromite ore resources. Other 
factors of production, such as electrical energy or labor costs, 
can offset chromite ore transportation costs. Further vertical 
integration of the chromium industry is expected as countries 
that produce chromite ore expand ferrochromium or stainless 
steel production capacity. 

Chromite Ore. —Chromite ore production capacity was 
expected to remain in balance with average consumption. To 
improve chromite ore availability and to stabilize feed material 
prices, ferrochromium producers invested in mines that produce 
chromite ore. Indeed, most chromite ore was produced under 
vertically integrated mine-smelter or mine-plant ownership. As 
platinum mining moves to chromite-bearing seams in South 
Africa, a greater portion of chromite is likely to be supplied 
as byproduct from such operations. In addition, platinum may 
become a byproduct of some chromite operations when efficient 
recovery of platinum from chromite tailings is developed. 

Chromium Chemicals. —Leading chromium chemical- 
producing countries where large sodium dichromate plants 
(production capacity in excess of 100,000 tyr) operate included 
Kazakhstan, Russia, and the United States. Moderate-sized 
production facilities were located in China, India, Japan, South 
Africa, Turkey, and the United Kingdom. Small-scale local 
producers operated in China and India. 

Ferrochromium.—Ferrochromium production is electrical 
energy intensive. Charge-grade ferrochromium requires 2,900 
to 4,100 kilowatthours of electrical energy per metric ton 
of product, with efficiency varying by ore grade. operating 
conditions, and production process. Thus, ferrochromium plant 
location will reflect a cost balance between raw materials and 
electrical energy supply. 
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ТАВГЕ 1 


| SALIENT CHROMIUM STATISTICS! 


e 


| 2005 
A World, production, contained chromium: 
| ее биден ehh ИССОЕНЕ T | 
_ Chromite ore | (mine)? poe И РИНЕ, metric tons 5,920,000 | 
_Ferrochromium (smelter)? 1 1 1 1 | de 3,930,000 
. Stainless st stel _ Е до. 4,130,000 
US. supply: — = ПНЕ У ИН 
_ Components of U.S. supply, contained ‹ chromium: | Е 
... Domestic mines M == у =з" i 
Secondary’ do 174,000 
Imports: _ PT RENE 

___ Chromite ore? NEM _до. 52,900 

___ Chromium chemicals MM 5 | до. 11,400 

___ Chromium femoalloys __ Е RR | _ do. 278,000 

__ Chromium metal. TN | шышы _ до. 11,000 

___ Stainless steel mill products and scrap Е до. 150,000 

__ Stocks, January 1: LLL -— 
__ Government do. 466,000 
industry? Е | do. 7,900 
Total u _ do. 1, 150,000 — 
_ Distribution of U.S. n of U.S. supply, contained d chromium: - _ 1—5 
__Бхроп5: 

Chromite ore? o HEN u . do. 13,700 

— . Chromium chemicals _ МЕ do. 18,900 

.... Chromium 1 ferroalloys and metal | BENE _ до. 24,700 

__ Stainless steel mill | products and scrap _ ЕЕ _ до. 162,000 

__ Stocks, s, December 31 31: 

— Government _ do. 375,000 
Indust? do. 8,520 ' 
То] | do. 603,000 

.. Production, теропед, chromium | ferroalloy and metal net production" А W 
.Cosumptio — i І 
.. Apparent, Contained chromium | до. 548,000 
__ Reported: Кана NEC Que UN P UT йук. Е 
не 3 ——————_. д м— 
____ Chromite ‘€ ore and concentrates, gross weight do. W 
— Chromium f ! ferroalloys: Ш 
— Gross еи и |. (до.  424,000' 
____Сопајлед chromium M i | | до. 247,000 ' 

—. Chromium п metal, gross s weight. | до. 7,270 

Stocks, r » December 31 31, gross weigh: — = ~~ - 

Government: MN ee 

~ Chromite oe — == ОКЕ dor 73 400 
~ Chromium | 1 ferroalloys о | i do. 492.000 
TS — cu 

E rum meal metal do. 6,190 

ustry: оленнин чы ыыы UU ы бышын сш pieta ur ды 1ш ШШЕ 
Né Е 
= иШ... до. W 
-— Consumer: ODE IT a Ln 
ИМИ | 
NN ан ferroalloys'? do. 13,800 ' 

0 Duc C RR RR ien 

ie мы do. 229 

— Prices 5, average annuals э до. 304 
— Chromite or 14 E а БЕ a ызы гы з —— —— 

tee выь dollars per metric ton МА 

d Ferrochromium, 1, chromium cont а рер condi 0.684 

Se footnotes at end of table — 5 ent" dollars per poun | 
CHROMIUM; 009 


———— 


22006 


__ 2007 


6,080,000‘ 7,040,000 ' 
4,190,000 4,770,000 ' 
4,820,000 4,730.000 


179,000 


53,800 
12,100 
265,000 
10,900 
179,000 


375,000 
8,520 ' 
l ‚080, 000 


17,400 
16,700 
22,300 
156,000 


272,000 $ 

9,620 

_ 493, 000 ' 
W 


589,000 ' 


W 


422,000 ' 
249,000 ' 
6,160 


1,160 
373,000 
5,280 


W 
15,500 ' 

220 

231 


119 
0.695 


= 


—— 
EET 
———— 
—€—— 

————- 


2008 2009 — 
7,410,000" 5,940,000 


4,590,000 ' 3,990,000 
4,410,000 ' 4,180,000 


< eo 


162,000 146,000 141,000 
46,400 64,300 23,000 
10,600 18,000 10,600 

259,000 307,000 140,000 
11,700 13,100 7,570 

158,000 157,000 91,800 

253,000 6 115,000 155,000 ' 

9,620 ' 9,940 ' 7,290 

910,000 831,000 576,000 _ 
12,000 2.280 743 
21,000 22.600 13,500 
27.000 11,300 2.900 

231,000 250,000 263,000 

115,000 105,000 ? 129,000 

9,940 ' 7.290 ' 7.050 

416,000 399.000 416,000 — 

W W W 
493,000 432.000 160,000 
W W W 
462,000 ' 427,000 ' 394,000 
272.000 ' 251,000 ' 231,000 
5.410 4,740 ' 4,240 
155,000 140,000 ? 175,000 
4,970 4,820 4,670 
W W W 
16,300 ' 11,700 ' 11,400 
221 235 ' 160 
216 271 263 
244 348 158 
1.048 1.748 0.806 
17.11 


TABLE 1—Continued 
SALIENT CHROMIUM STATISTICS! 


"A EM | 2005 2006 2007 юв 2009 
___ Prices, average annual—Continued: | | | 
Electrolytic chromium metal, gross жегрћи ° | do. 4.50 NA NA NA 
_ Aluminothermic chromium metal, gross weight!” do. 212 2.94 3.66 5.30 4.08 
___Мајџе of trade:'* BEEN mE | | | С 
|. Exports ЭБ i Е E thousands $116,000 $121,000 $150,000 $149,000 $86,600 
_ Imports — | _ | | do. — $583.000 $529.000 $699,000 $1.430,000 $444.000 
И Netexports — | do.  -$468,000 -$408.000 -$548.000 — -$1,280.000 -$358.000 
Stainless Steel: mn 
Production: | | | 2 | 
Gross weight" EMEN i metric tons 2,240,000 2.460.000 2,170,000 1.930.000 1,620,000 
_ Contained скотшт — do. 373.000 419.000 360,000 324.000 ' 276,000 
Average grade, dimensionless” _ | 0.1667 0.1705 0.1656 0.1684 0.1703 
_ Shipments, gross weight | metric tons 1,730,000 1.890.000 1,700,000 1.380,000 1,200,000 
Exports, gross weight do. 371.000 410,000 476.000 471.000 414,000 
__ Imports, gross weight do. 770.000 872.000 809,000 783,000 416.000 
Scrap. gross weight: | 
_ Receipts mE do. 1,030,000 1,050,000 953,000 858.000 832.000 
|... Consumption Е Е do. 1,480,000 1,500,000 1,430,000 1,330,000 1,260,000 
(Exports ! | | do. 585.000 506.000 882.000 1,000,000 — 1,130,000 
|. Imports | Е | | Е до. 111.000 180,000 118.000 140.000 124.000 
_ Value of trade: _ Е Е | | Е 
Exports — — thousands $1,340,000 $1,580,000 — $2,110.000 $2,300,000 — $1,450,000 
Imports о Е Е _ do. $2,630,000 3,210.00 — $4,300,000 4,040,000 $1,710,000 
Scrap exports Е m u Е _ do. $670,000 $716,000 — $1,620,000 — $1,190,000 $777,000 
_ Serap impots  _ Е 7 |. do  $124000 5209.000 8198.000 8217.000 8138000. 
Ма exports” i do.  -$744,000 -$1,130,000 -$770,000 -$773,000 0 | $384,000 _ 


‘Revised. do. Ditto. NA Not available. W Withheld to avoid disclosing company proprietary data. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Calculated assuming chromite оге to average 44% Cr.Q,, which 15 68.42% chromium. 


Calculated assuming chromium content of ferrochromium to average 57% chromium. 


‘Calculated from American Iron and Steel Institute reported stainless steel production assuming chromium content of stainless steel to average 16.7% 
chromium. 


Calculated assuming chromium content of stainless steel to average 17% chromium. 


В . . * £ 99 С 
*^Summary of Commodities" as reported by the Defense National Stockpile Center (DNSC) through 2006. "Inventory of Stockpile Material" as reported by DNS 
starting in 2007 except where noted otherwise. 


| ose 
"From January 1, 2009 to December 31, 2009, the DNSC made an accounting adjustment to low-carbon ferrochromium stocks making them (the stocks for th 
months) incompatible for the purpose of computing stock change for that year. January stocks were estimated. 


"Includes consumer stocks of chromium ferroalloys and metal and other chromium-containing materials. 

*From January 1, 2008 to December 31, 2008, the DNSC changed its high-carbon and low-carbon ferrochromium stocks accounting method making them (the Е 
stocks for those months) incompatible for the purpose of computing stock change for that year. December stocks were estimated based on monthly stock chang 
excluding the accounting-change month. 

Includes chromium ferroalloys and metal and other chromium materials in the United States. 

! Chromium ferroalloy, chromite ore, and other chromium-containing materials excluding chromium metal. 

"Chromium ferroalloy and metal producer stocks of chromium ferroalloys and metal. 

P Consumer stocks of high- and low-carbon ferrochromium and ferrochromium-silicon. 

I^Time-weighted average price of South African chromite ore that contains 44% Сг›О, f.0.b. South Africa as reported in Ryan's Notes. 

'STime-weighted average U.S. price of imported high-carbon chromium that contains 50% to 55% chromium as reported in Platts Metals Week. 
'©Time-weighted average U.S. price of domestically produced electrolytic chromium metal as reported by Куап 5 Notes. 

"Time-weighted average U.S. price of imported aluminothermic chromium metal as reported by Ryan's Notes. 

"Includes chromite ore and chromium ferroalloys, metal, and chemicals. 

PNepative data indicate that imports are greater than exports. 


P Source: American Iron and Steel Institute annual report of stainless and heat-resisting raw steel production and shipments. 


| | | | TE imately + 0. 
"Estimated mass-weighted average of the mean chromium content of stainless steel production by grade. Uncertainty is approxima y 
to the range of chromium chemical specification limits by stainless steel grade. 


01, owing 


; ; . у : А Аб a fraction. 
"Ratio of estimated mass-weighted average chromium content of stainless steel production by grade to production. Expressed as 
2 Source: American Iron and Steel Institute annual report of stainless and heat-resisting raw steel shipments. 
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DU DASS IK ни РА 
Includes stainless steel and stainless steel Scrap. 


TABLE 1 —Continued 


SALIENT CHROMIUM STATISTICS! 


Source: American Iron and Steel Institute quarterly reports of stainless and heat-resisting raw steel production by grade. 


TABLE 2 


U.S. REPORTED CONSUMPTION AND STOCKS OF CHROMIUM PRODUCTS! 


(Metric tons) 


Consumption by end use: 
Alloy uses: | 

Е Steel: | 

___ Carbon stel —— 
ae High-strength low-alloy steel _ 

m Stainless and heat-resisting steel —— 
... Full alloy Steel 


Unspecitied steel? 


" Superalloys 


Other alloys and uses‘ 


Total ее 


Consumption by material: 


__bow-carbon ferrochromium eo 
е High-carbon ferrochromium Эи 
.. Ferrochromium silicon | 
_ Chromium metal - 


И Chromium ore 
_ Chromium-aluminum alloy 


_ Other chromium materials 
Total m 

UN 

| RE 
Consumer Stocks: 
_ low-carbon ferrochromium 
_High-carbon ferrochromium 
Е Ferrochromium Silicon 


_ Chromium metal 


—Chromium-aluminum alloy 
_ Other chromium materials — 
Total b 


SS 


x E Tn 


National Defense Stockpile stocks; 7 
— Chromium ferroalloys:’ D 


High-carbon 1 ferrochromium 
—— Low-carbon ferrochromium 
chromium meta’ 7 —— 


—— 


o is ee Е 


Revised, W Withheld 
'Da 
2 

Change based on gro 
Includes electrical, t 


| Cludes Cast irons, Wi 
nickel, and other alloys, 


to avoid disclosing company pro 


001, and unspecified steel end uses. 
elding and alloy hard-facing rods and materials, wear- 


prietary data; included in "Other chromium materials." 
la ar a »" 

€ Founded to no more than three significant digits; may not add to totals shown. 
SS weight quantity of unrounded data of current year compared with that of previous year. 


© Source for Stockpile information is the Defense Logistics Agency, Defense National Stockpile Center (DNSC). 
ер 
‚© NSC data is based on the “Total Uncommitted Inventory” of stockpile material D-1 report. 


Ch 


"омм 2999 


DER 


omi : 

Ium content estimated using 71.4% chromium. 
гот : 

um content estimated using 100% chromium. 


and corrosion-resistant alloys, and aluminum, copper, magnetic, 


. __20  /— 2009 
Gros Chromium Gross Ш Change? 

_ weight content - _ weight content .— Quantity . Percentage 
6.200 3,740 5,760 3,500 -432 S 
3,690 2,490 5,810 2,330 2,110 57 

345,000 199,000 323,000 188,000 -21,100 -6 
23.600 14,400 13,400 8.200 -10,200 43 
27,600 17,200 26,900 16,000 -651 E, 

9,670 ' 7,530 ! 8.740 6,920 -929 -10 

16,100 ' 10.800 ' 14,300 9,660 -1.820 КЕТ 
431,000" 256000' зов ^ 235.000 -33,000 -8 
43,800 ' 30,000 ' 38,700 25.600 -5.070 -12 
353,000 209,000 323,000 192,000 -29,900 -8 

w W w W w W 

4,740 ' 4,670 ' 4,240 4,210 -502 -11 

1,150 375 5,070 1,660 3,920 340 

454 293 355 219 -98 -22 

28,000 ' 11,000 ' 26,600 11,200 — 1.340 5 
431,000" — 256000' 398000 235,000 -33,000 -8 
1.960 ' 1.340 2.040 1,350 81 4 

8,770 5,190 8,560 5,080 -203 -2 

964 ' 379 ' 764 321 -200 -21 

235 ' 231 ' 160 159 -75 32 

126 82 119 73 E -6 

146 61 144 __ 62 2. l 

|  12200' 7290F 11800 7,050 -405 -3 

139,000 ' 99.200 ' 113,000 80,800 -25,800 -19 
70,900 ' 50,600 ' 61,500 48,900 -9.410 -13 

4,820 4,820 4,670 4,670 042.3 


17.13 


ТАВГЕ 3 


VALUE OF IMPORTS AND U.S. PRICE QUOTATIONS FOR CHROMIUM MATERIALS’ 


2008 


| 2009 
Contained Gross Contained Gros | 
MENS Material | chromium weight chromium weight 
Value:™? | B 
_ Chromite ore: | BEEN 
Not more than 40% chromic oxide . dollars per metric ton XX XX 2.030 344 
More than 40% but less than 46% chromic oxide do. 788 247 1.980 621 
B 4676 or more chromic oxide = | i С Е ао 675 222 641 203 
Average BEEN do 696 227 762 227 
| Ferrochromium: Е m" | 
Notmiörthan 0 баб у о о у у. № 7,520 5,130 4,490 3.040 
^ More than 0.5% but not more than 3% carbon - | до. 4,880 3,160 3,360 2.030 
| Моге than 3% but not more than 494 carbon | до. 2.290 1.360 1.000 540 
_ Average (not more than 4%) | до. 7.340 4.990 4,230 | 2.800 
© More than 4% carbon i | do. 3,370 1,940 1,540 844 
i Average (all grades) _ | PN К B Ё до. 3.730 2.180 2.090 1,190 
Chromium тега!“ р u do. XX 11.100 XX 9.900 
Price: oo u 
Chromite ore | MEM m 
Turkey’ 
40% to 42% СО о Е бо. хх 492 хх 229 
о даљ CTO; | и Е do. 1.750 526 814 245 
South Africa о | mE | 
асо ёо. 1,240 330 573 153 
44% СО — ИЧ до. 1.160 348 525 158 
High-carbon ferrochromium:' 
~ 90% to 55% chromium ME _ cents per pound 174.80 XX 80.57 XX 
7 60% to 65% chromium 4e 205.34 XX 82.45 хх 
Low-carbon ferrochromium:® 
0.05% carbon — — M | до. 466 хх 236 хх 
0.10% carbon - Е ЕИ ЕС MEM do. 435 XX 210 XX 
~ 0.15% carbon mE С = до. 432 ХХ 209 хх 
Chromium metal: | | | i 
| Imported, aluminothermic" | _ до. XX _ 530 XX _ ИШЕ... 
do. Ditto. ХХ Not applicable. E 
!Data are rounded to no more than three significant digits; may not add to totals shown. 
"Mass-weighted average based on customs value and weight of imported material. 
*Reported by the U.S. Census Bureau. 
“Average over all grades. 
*Time-weighted average based on prices reported by material in trade journals. 
Source: Ryan’s Notes. 
"Price is cost and freight China. 
SSource: Platts Metals Week. 
gARBOOK 20" 
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TABLE 7 
WORLD PRODUCTION CAPACITY OF CHROMITE ORE, FERROCHROMIUM, C HROMIUM METAL, 


CHROMIUM CHEMICALS, AND STAINLESS STEEL, AND APPARENT CONSUMPTION IN 2009 and 2006! 


(Thousand metric tons of contained chromium) 


Production capacity 


Stainless Apparent (consumption?) 
Country Ore Ferrochromium Metal Chemicals . Steel _ 2009 — . 2006 _ Е 
Afghanistan d v 23 S „т и x 
Albania 77 22 z = = 8 22° 
Argentina х E = 13 " 9 20 ' 
Australia 78 Ја Е У " 33 43' 
Austria 5 = = Е T 52 102 ' 
Belgium -- = -- -- 259 93 174 ' 
Brazil - 205 125 = 2 9 203 164 ' 
Сапада к = е = " A 9 20 ' 
China 60 853 6 70 1,700 3.140 1,520 ' 
Czech Republic E =: Е И 3 7 11' 
Finland о —— 185 134 7 i 222 52 158 ' 
France = -- 7 » 90 36 83 ' 
Gemany о L 18 E 292 160 255 ' 
Greece ] а x 28 22 (3) (3) 
Inia 1,200 451 (3) 31 302 713 468 ' 
Indonesia DERE a = » z = -2 d 
li. т oes 77 5 _ 2 - B) (3) 
tay = M = Е 292 159 252 ' 
Мп es | 8 | 17 695 257 500 ' 
Казы — 1,110 720 2 37 = 169 202 ' 
Korea, Republic of ^ — i B 2 E 387 205 202.4 
Kosovo = ME | =: = = 5 (3) -- 
Мадаразсаг Мо 42 re =. ds ds 15 24 ' 
Oman Маска 258 on " s -- (3) -2' 
Pakistan — 97 = E 3 " -8 si 
Philippines Банска 1] = КӘ sd = (3) -6 ' 
Poland ———— B _ _ а l 7 11' 
Russia ——_ ġa 32 16 31 l9 241 376 ' 
Slovakia > uU || 255 ы -- (3) 3' 
Slovenia > К _ Е = 15 7 14" 
South Africa 2,920 1,900 " 23 117 -532 216 ' 
Spin о | РЕ У = ка 214 60 128 ' 
Sudan a 10 = - - » ом se 
Sweden ~~ е 86 2 = 116 47 94 | 
Тїз о — M Е " ~ 279 201 xd 
Turkey = 17 E 64 29 
дк 38 cn = = - о 
United Arab Emirates 10 - е 2 E -1 o 
United Kingdom > И _ 7 = 64 24 56 ' 
United States — — — 2 " 3 38 419 150 233 
Vemm oF? E - E E - 
ан 247 135 - - M NEN, и 
o таван жк. E; С 


а. 
Revised. XX Not applicable. _ Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 

ЈА і hromium metal net imports. Net 
.' PParent consumption is chromite ore production plus chromite ore, ferrochromium, and chromiu dnm 
'mports are imports minus exports. Based on data reported by the International Chromium Development Association. 


шу “Pparent consumption indicates that exports are greater than production plus imports. 
Less than У, unit. 
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CHROMITE: WORLD PRODUCTION, BY COUNTRY"? 


——————— 


‘Afghanistan’ 
Albania’ 
Australia | 


Brazil* 


Kazakhstan 
Madagascar 
Oman 
Pakistan 


Philippines 


Turkey O 
United Arab Emirates 
к 


Zimbabwe 


Е Тога! 
*Estimated. 'Revised. -- Zero. 


! World totals and estimated data are rounded to no more than three significant digits; may not add to to 
?Table includes data available through August 20, 2010. 


(Metric tons, gross weight) 


6,818 ' 
182,772 ' 
241,865 
616,534 

410 
200,000 
34,000 
571,103 
1,500 
3,255,162 
223,563 
3,581,242 
140,847 
50,400 
148,432 
38,081 
712,000 
7,552,000 
21,654 
688,377 


78.915 


2005 _ 


TABLE 8 


_ 819.903 
_ 19,200,000 — 


2006 


1.273" 


212,581 ' 
258,087 
$62,739 
200.000 
27.900 
548,713 
1,500 
3,600,400 
244,603 
3,366.078 
132,335 
70,500 
199.000 
46,728 
966.065 
7,418.326 
28.772 
1,059,901 
73,037 
712,908 


19,700,000 


2007 


6,491 ' 
199,771 ' 


253,400 
627,772 
200,000 
25,000 
556.100 
1.400 
3,320,000 
185,760 
3,687,200 
122.260 
407,822 
323,100 
31,592 
776.681 
9.646,958 
15,476 
1,678,932 
19,000 
103,830 
Е 663,593 


$i 2 
Figures for all countries represent marketable output unless otherwise noted. 


4 А А " 
Gross weight estimated assuming an average grade of 44% chromic oxide (Cr;O;). 


Оте grade was 18% to 42% Cr;O;. 


= 2008 
| 6491 ' 
207,104 ' 
224,809 
705,726 ' 
200,000 
25.000 * 
613,543 
1,400 * 
3,900,000 
188,000 
3,629,000 
84,000 
859,748 ' 
320,000 * 
15,268 
913,000 ' 
9,682,640 
31,890 
1,885,712 
34.350 
55,880 
484,482 | 


2009 


6.000 * 
256,000 * 
119,314 
700,000 * 
200,000 

25.000 * 
246,817 
1,400 * 
3,760,000 * 
255,129 
3,333,197 
60.000 * 
636,482 
275,000 “ 
14,000 “ 
416,194 
6,865.540 
19,000 “ 
1,770,029 
23,770 
37,105 


279,360 _ 
22,900,000 ' 24,100.000 "__ 19,300,000 | 


tals shown. 


6 | , 
Average chromic oxide (Cr;O;) content was as follows: 2005—41.0% (revised); 2006—40.6%; 2007-40.3%; 2008-42.5% 


(revised); and 2009—40.0%. 
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ТАВГЕ 9 


FERROCHROMIUM: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons, gross weight) 


Country 2005 2006 2007 2008 2009 
Albania — — 34,40  — 17,040 |^ = M96 7,556. 
Brazil’ 197,653 166,577 195,890 194,323 ' 194,500 ° 
China“ Кола 850,000 1,000,000 1,300,000 1,500,000 ' 1,550,000 
Finland e 234,881 243,350 241,760 233,550 123,310 
Gemany о 22,672 26,710 22,030 26,960 13,667 
па 611,373 ! 634,200 > 820.000 750,000 670,000 
Iran‘ m 8,000 7,000 8.000 8,000 8,000 
Japan’ ПЕК 12,367 13.056 12,016 13,888 7.700 * 
Kazakhstan Ш 1,156,168 1,200,000 1,307,536 1,220,315 1,100,000 * 
Russia — mE 578,000 > 600,000 570,000 490,000 378,000 * 
Slovakia = 867 19 - - = 
South Аісаб 2,812,000 3,030,000 3,552,000" 3,269,000" 2,800,000 € 
Sweden — 127,451 136,374 124,403 117,053 31,345 
Turkey 7 26,043 67,975 69,730 75,840 ' 41.028 
United States’ W Ww W W W 
Zimbabwe" 218,143 °° 200,673 "3 150,000 150,000 — 73600 . 
Toa — 77 7 7776$890,000* 7,340.00 8,370,000" 8,060,000" 7,000,000 


"Estimated. Preliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data; not included in “Total.” -- Zero. 


l . . 2 
World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


?Table includes data available through August 20, 2010. 
"Includes high- and low-carbon ferrochromium. 


"Includes ferrochrome and charge chrome. 


"Reported figure. 


6 . | "s 
Includes high- and low-carbon ferrochromium and ferrochromium-silicon. 


7 : а А ; 
Includes chromium metal, high- and low-carbon ferrochromium, ferrochromium-silicon, and other chromium materials. 
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FIGURE 1 
U.S. IMPORTED HIGH-CARBON FERROCHROMIUM IN 2009 
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! Average weekly price shown against price range background. 
Source: Platts Metals Week 
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FIGURE 2 
U.S. IMPORTED LOW-CARBON FERROCHROMIUM IN 2009 
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CLAY AND SHALE 
By Robert L. Virta 


Domestic survey data and tables were prepared by Maria Arguelles, statistical assistant and the world production tables 


were prepared by Lisa D. Miller, international data coordinator. 


The amount of clay sold or used by domestic producers in 
2009 declined 25% to 24.5 million metric tons (Mt) valued at 
$1.33 billion compared with 32.7 Mt valued at $1.65 billion in 
2008 (table 1). Common clay and shale accounted for 5196 of 
the tonnage, and kaolin accounted for 54% of the value (tables 
1, 5, and 8). In 2009, exports declined 25% to 3.83 Mt valued 
at $702 million compared with 5.1 Mt valued at $938 million 
in 2008. Imports of clays were 325,000 metric tons (t) valued at 
$104 million in 2009 compared with 237,000 t valued at $86.6 
million in 2008 (table 1). 

About 170 companies mined clay and shale in the United 
States in 2009. The 20 leading companies, many with multiple 
operations, accounted for 57% of the tonnage and 81% of the 
Value for all types of clay produced and sold or used. Clay 
production was reported in all States except Alaska, Delaware, 
Hawaii, Idaho, New Hampshire, Rhode Island, Vermont, and 
Wisconsin (table 2). Companies that mined clay for construction 
fill and landfill caps and did not operate mills or plants were not 
included in the U.S. Geological Survey (USGS) canvass of the 
clay and shale industry. These companies operated in most, if 
not all, States. 

The 10 leading producer States were, in decreasing order of 
lonnage, Georgia, Wyoming, Texas, Alabama, Missouri, North 
Carolina, Ohio, Virginia, Tennessee, and Mississippi. The 10 
leading producer companies were, in alphabetical order, American 
Colloid Co. (bentonite); BASF SE (bentonite, fuller’s earth, and 
kaolin); Black Hills Bentonite Co. (bentonite); General Shale 
бта Согр. (соттоп clay and shale); Imerys SA (ball clay 
Wes e pid LLC (kaolin); Nestle S.A. (fuller’s earth); 
и Lipi prd 5 i Texas Industries Inc. 

Most clay minina ; б, and Thiele Kaolin Со. (kaolin). 
pit methods: les ha in : е United States was by open 
ЈЕ а p. p 1% of U.S. clay output was from. | 
Where the o. = 081 underground production was in Ohio, 

Den. ан ташу underclays associated with coal. 

ma voluntary ae data for clays were developed by the USGS 
survey and miis Ad US. operations. Responses to the 
кош for кк р oe data available from other sources 
tonnage sold imately 55% of the total clay and shale 

Were Or used quantity listed in table 1. Most nonrespondents 

Producers of common cl - P 

e nonrespon с clay and shale. Production data for 
(f reported RS esumated from preliminary survey data 
Industry чы Жу levels adjusted by trends in the 

Ours, and other guidelines. 


Production __ 
ER а four companies mined ball clay in 
t0831, t val lon of domestic ball clay declined 14% 
97 000 Valued ве. at $37.7 million in 2009 compared with 
at $44 3 million in 2008 (table 3). Operations 


CLay A 


Le 


in Tennessee supplied 61% of the production, followed by, in 
descending order of tonnage, Texas, Mississippi, and Kentucky. 
One producer reported a small amount of production in Indiana, 
but this probably was fire clay rather than ball clay. 

Consumption.— The principal domestic ball clay markets 
were, in decreasing order by tonnage, floor and wall tile and 
sanitaryware. Ball clay also was sold to manufacture bricks, 
fiberglass, refractory products, and other types of ceramics and 
as fillers, extenders, and binders (table 3). Sales for fiberglass 
and some filler and extender applications were likely to have 
been kaolin mined or purchased by the ball clay producers. 

Ball clay sales declined largely because the decrease in 
residential and commercial construction in the United States 
resulted in a reduced demand for ceramic tile and sanitaryware. 
Based on data from the U.S. Census Bureau (20102), production 
and shipments of clay floor and wall tile were 9% and 10%, 
respectively, less than in 2008. Production was 55.4 million 
square meters in 2009 compared with 61 million square meters 
in 2008 and shipments were 53 million Square meters in 2009 
compared with 58.9 million Square meters in 2008. 

Domestic sales of ball clay can be affected by imports 
of products such as ceramic and sanitaryware because they 
compete with ball clay-based ceramic products manufactured 
in the United States. The U.S. International Trade Commission 
(undated) reported that imports of ceramic tile under 
Harmonized Tariff Schedule (HTS) of the United States Codes 
6907.10.00, 6908.10.10, 6908.1 0.20, and 6908.10.50 decreased 
in quantity to 6.95 million Square meters valued at $68.6 million 
in 2009 from 10.8 million square meters valued at $108 million 
in 2008. Mexico, China, and Italy were the three leading sources 
of tile imports, with 28%, 22%, and 1894 of the import volume, 
respectively. Imports of sanitaryware under the 4-digit HTS 
Code 6910 decreased to 21.8 million units in 2009 from 28.7 
million units in 2008. China accounted for 10.5 million units or 
48% of the U.S. sanitaryware imports in 2009, while Mexico 
accounted for 7.8] million units or 36% of the imports. 

Imerys, the leading ball clay producer in the United States, 
indicated that it experienced significant sales losses for ceramics 
as a result of the global economic recession in 2009 (Imerys 
SA, 2010, p. 17). It is likely that other ball clay producers 
experienced similar declines in sales. 

Prices.—The average value for ball clay reported by domestic 
producers was $45.37 per metric ton, slightly less than $45.84 
per ton in 2008 (table 3). The average value for exported ball 
clay was $69.62 per ton (table 14). 

Trade.— Ball clay exports were 34,900 t valued at $2.43 
million in 2009 compared with 64,900 t valued at $4.58 million in 
2008, according to the U.S. Census Bureau (table 14). Producers 
reported exports of 209,000 t (table 3). Most of the difference 
In exports reported by producers and the U.S. Census Bureau 
probably involves shipments to Mexico, whose trade statistics 
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suggest that their kaolin import data may have included some 
imports of ball clay. Also, the water weight of slurry shipments 
(about 30% to 35% of the shipment weight) also may account for 
a portion of the extra tonnage reported by producers (table 15). 

Outlook.—Most sales of ball clay were for the manufacture 
of floor and wall tile, sanitaryware, and other construction 
related ceramics; so the recovery of the housing and commercial 
construction markets is necessary if the ball clay production is to 
increase. Although new privately owned housing starts began to 
increase in 2010, the value of construction put in place continued 
to decline (U.S. Census Bureau, undated; 201 1a). Also, issues 
remained with mortgage foreclosures and tight credit in the United 
States. Despite the sluggish economy and low construction activity, 
the U.S. Census Bureau (2010b) indicated that production and 
shipments of clay floor and wall tile began to increase. 

With global economies gradually recovering from the 
economic recession, U.S. ball clay sales may increase 8% 10 
10% in 2010 compared with those of 2009. Even with these 
anticipated gains, production and sales in 2010 would still be 
less than those of the past 15 years. 


Bentonite 


:on.—1n 2009, 21 companies produced bentonite 
| peni joven 3.65 Mt valued at $207 million ue sold 
d in 2009, 26% less than the 4.91 Mt valued at $267 | 
us f bentonite sold or used in 2008 (table 4). Production 
s lling bentonite decreased 33% to 116,000 t valued at 
| ОЕ іп 2009 {тот 172,000 t valued at $10.4 million in 
Ex porem led in the production of nonswelling bentonite, 
followed by, in descending order of tonnage, Mississippi, 
Arizona, Colorado, Сабота, and ей $198 
Production of swelling bentonite was > dat $257 
tran in 2009, a decrease of 26% from 4.74 Mt value at 2 
million in o Wyoming led in the production of swelling 
Сеи followed by Montana, Utah, Texas, California, 
es ississippl. 
Oregon, MER лы k bentonite plant in Lucerne, WY. 
e 7 1980, had been оп care-and-maintenance 
The plant, bout 20 years. The fully automated plant had an 
me yi tion capacity of 500,000 metric tons per year (уг) 
annual pro ли bentonite products for cat litter, drilling mud, 
and could a and iron ore pelletizing applications (Industrial 
foundry 1500 9f). The company also submitted a request to 
ЕНЕ eau of Land Management to mine claims in Hot 
the US. — WY (Industrial Minerals, 2009g). 
Springs C pif ternational Corp. idled its Belle Fourche, SD, 
jn esponse to declining markets in 2009 but also began 
е unm new mining sites near Belle Fourche (The Daily 
inves 
Republic, CAR 2009, domestic sales and use of bentonite 
Саа total sales (domestic and export) were 3.65 
were 3.00 d with domestic sales of 4.09 Mt and total sales of 
|. ла e Domestic sales of bentonite were 587,000 t 
4.91 ы s ud (all swelling bentonite), 443,000 t for foundry 
tor pi pus than 99% was swelling bentonite), 445,000 t 
m | iron ore (all swelling bentonite), and 925,000 t 
for pe а рат (all swelling bentonite). Bentonite also 
for У civil engineering and sealing; fillers, extenders, 
was 
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and binders; waterproofing and sealing: and a variety of other 
applications (table 4). 

These markets are representative of those of swelling 
bentonite, which accounted for more than 97% of total bentonite 
sales. The leading use of nonswelling bentonite was in water 
treatment and filtering. The leading use of nonswelling bentonite 
was in water treatment and filtering. 

For the smaller markets, swelling bentonite accounted for 
more than 95% of the bentonite sold for adhesives: animal 
feed; cosmetics, medical, and pharmaceutical; fertilizers; 
miscellaneous ceramics; miscellaneous chemical manufacturing 
applications; and paint but less than 30% of the bentonite sold 
for pesticide carriers and water treatment and filtering. 

Sales to nearly all bentonite markets were lower than those of 
2008 owing to the global recession. 

Prices.—The average value reported by domestic producers 
for nonswelling bentonite was $70.17 per ton. The average value 
for swelling bentonite was $56.09 per ton. The average value for 
all bentonite was $56.71 per ton (table 4). The average value of 
exported bentonite was $141.04 per ton. The average value of 
imported bentonite was $307.50 per ton (tables 14, 15). 

The price of bentonite that was sold in bulk, crude form in 
railcars for iron ore pelletizing from the mill in Wyoming was — 
$53 to S61 per ton; foundry-grade that was bagged and shipped in 
railcars was $77 to $99 per ton; and American Petroleum Institute 
(AP1)-grade bentonite that was bagged and shipped in railcars was 
$77 to $110 per ton. Crushed, dried, loose in bulk bentonite from 
India was $34 to $38 per ton for pet litter grade. Crude and dried 
bentonite, sold in bulk, free on board, Milos, Greece, was $72 to 
$108 per ton for foundry grade (Industrial Minerals, 2009). 

The average annual producer price index (PPI) for bentonite 
under North American Industry Classification System code 
212325C was 155.3 in 2009 (1984=100) compared with 150.2 
in 2008. The PPI decreased during the year from 156.0 1n 
January to 154.8 in December. The PPI measured the average 
change in the selling prices charged by domestic producers of 
bentonite over time (U.S. Bureau of Labor Statistics, undated). 

Trade.—Bentonite exports decreased to 709,000 t valued at 
$100 million in 2009 from 1.09 Mt valued at $161 million in 
2008 (table 14). Canada, Japan, the Netherlands, and Poland 
accounted for the largest share of the decline in exports. Most 
of the decline was related to the downturn in demand by the 
iron ore, foundry, and oil drilling industries. Changes n trade 
with other countries were relatively minor. Domestic ~ 
producers reported exports of 646,000 t (table 4). Much | с 
discrepancy between data reported by producers and the wn 
Census Bureau data probably resulted from producers inclu 
a portion of the exports destined for Canadian and и 
markets under domestic sales. In addition, some ue а i 
packaged domestically and then exported as a finished E 
such as cat litter. Sales through U.S. mineral brokers. w а 
producers до not know if the bentonite is used domestically 
exported, could also explain part of the Een T 

Bentonite imports consisted mainly of untreated ds 
Ды; aterials. про 
clay and chemically or artificially activated m ion: 
of untreated bentonite were 8,000 t valued at $2.46 Ss ше 
Imports of artificially activated material were 27,00 
$28.8 million (table 15). 
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Outlook.—After experiencing a large downturn in early 
to mid-2009, drilling mud and iron ore pelletizing markets 
rebounded toward the end of the year because of increased oil 
drilling and increased demand for steel. Foundry sand bond 
markets also may improve owing to increased activity in the 
automotive and heavy industries in 2010. As a result, overall 
bentonite sales may increase 8% to 10% in 2010. However, 
growth will not be the same for all markets. 

Absorbent markets, particularly pet waste absorbents, were a 
major, seemingly imperturbable market for swelling bentonite 
for many years, but sales of bentonite for pet waste absorbents 
declined as a result of reduced consumer spending (AMCOL 
International Corp., 2010, p. 29, 33). Pet litter markets may 
remain unchanged or decline slightly in 2010. Sales of bentonite 
for oil absorbent applications were expected to increase 7% to 8% 
in 2010 compared with those of 2009 because the increase in U.S. 
industrial output in early 2010 compared with 2009 suggested 
some recovery in the U.S. economy (Federal Reserve, 2011). 

AMCOL, a leading producer of bentonite for oil drilling 
applications, reported a decline in oil drilling in 2009 in 
response to the global recession and lesser demand for drilling 
mud (AMCOL International Corp., 2010, p. 29). U.S. drilling 
activity was less in 2009 than in 2008 (1,310 rotary drilling rigs 
in 2009 compared with 2,259 drilling rigs in 2008) but began to 
recover in late 2009 and early 2010. The global rotary drilling 
ng count was 3,336 in 2008 and 2,304 in 2009 (Baker-Hughes 
Inc., undated). Sales of bentonite for drilling mud applications 
may increase 15% to 20% in 2010 compared with those of 2009 
because of increased drilling activity in 2010. 
| Sales of bentonite also were tied to the iron and steel 
Industries because of its use for pelletizing iron ore and as a 
foundry sand bond (S&B Industrial Minerals S.A., 2010, p. 8). 
By mid-2009, production of iron ore began to improve and 
Е 2010 (Jorgenson, 2011). Sales of bentonite 
Toni nd a 7 may increase by 1076 to 15% in 2010 
a if i ion. Sales PEDE for foundry sand 
ео е increase 5% to 10% іп 2010 because of 

Sales a а lustrial output (F ederal Reserve, 201 1). 
Mini, n for civil engineering applications such as 
will Bun. e sealing and landfill caps and liners probably 
Other smaller а м gradually as societal needs increase. 
in 2010 as the U.S DE also may increase 3% to 6% 

>. economy slowly improves. 

Common Clay and Shale 

Product; 
clay о Е 130 сотрапіеѕ produced соттоп 

епо Rico, Сотр iun nl: products in 38 States and 
and land eue "i that mined clay for construction fill 
Included їп tie USCS Id not operate mills or plants were not 

ese Companies o ind i of the clay and shale industry. 

Domestic sales x ated in most, if not all, States. 

Y^ to 12.5 Mt bon id “ommon clay and shale decreased 
t valued at $202 Е += million in 2009 compared with 
: ucing States а. On in 2008 (table 5). The 10 leading 
labama, orth Carol, in descending order of tonnage, Texas, 
Хаиме irginia. Md у Georgia, New York, Oklahoma, 
ed for 64%% ofU.S Sylvania. These 10 States 
^. Common clay and shale production. 
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Sales declined in nearly all States owing to decreased residential 

and commercial building activity in 2009. 

Boral Bricks Inc. announced it would reopen a brick plant in 
Augusta, GA. The company closed the plant earlier in the year 
because low market demand resulted in a buildup of excess 
brick inventory at the plant. The company had three plants in 
Augusta, one of which still remained idle (Emerson, 2009). 

Nevada Cement Co. received approval to operate a shale mine 
near Fernley, NV. The company was to mine shale from the 
Bureau of Land Management property for use in the production of 
cement. Mine life was expected to be 25 years with about 100,000 
t of shale being extracted (Aggregate Research.com, 2009). 

Consumption.—Brick manufacture remained the leading 
market for common clay and shale, followed by, in descending 
order of tonnage, lightweight aggregate and portland cement. 
These three markets accounted for 90% of sales in 2009. 
Lightweight aggregate sales were subdivided into concrete 
block (1.31 Mt), structural concrete (731,000 t), miscellaneous 
lightweight aggregates (597,000 t), and highway surfacing 

(483,000 t). Other lesser markets included civil engineering 
floor and wall tile and other ceramics, heavy-clay (nonbrick) 
products, and refractory products (table 5). Sales of products 
made from common clay and shale declined in 2009. 
Production of brick was 40% less in 2009 than in 2008 (3.28 
billion bricks in 2009 compared with 5.43 billion bricks in | 
2008), and brick shipments were 31% less (3.59 billion bricks 
in 2009 compared with 5.19 billion bricks in 2008). Productio 
and shipments of vitrified clay sewer pipe and fittings in : 
2009 decreased 23% and 41 %, respectively, from those of 
2008. Production of clay pipe and fitting was 45,000 t in 2009 
compared with 58,500 t in 2008, and shipments were 45.500 t 
in 2009 compared with 77,500 t in 2008 (U.S. Census Вике 
2010а). These declines аге in line with a decrease in housin | 
starts (554,000 units in 2009 compared with 906.000 units i 
in 2008) and value of construction put in place ($908 billion 
in 2009 compared with $1.07 trillion in 2008) (U.S. Census 
Bureau, undated; 201 la). 

Prices.—The average value for all common clay and shale 
produced in the United States was $12.48 per ton compared with 
$11.54 per ton in 2008. The unit value of clay and shale used to 
produce lightweight aggregate was estimated to be $29.17 per 
ton in 2009. Average prices for lightweight aggregate produced 
from clay and shale ranged from $30 to $70 per ton for most 
applications. 

The annual average РР for common (miscellaneous) clay and 
shales under North American Industry Classification System 
code 212325B was 171.7 in 2009 (1984-100) compared with 
168.3 in 2008. The PPI increased during the year from 170.5 in 
January to 172.0 in December. The PPI measured the average 
change in the selling prices charged by domestic producers of 
common (miscellaneous) clay and shale over time (U.S. Bureau 
of Labor Statistics, undated). 

Outlook.—Common clay and shale continued to be affected 
by the U.S. recession in 2009. The industry lost considerable 
sales because of the sharp decrease in residential and 

commercial construction in the United States. Sales declined 
for construction-related products such as brick, drain tile, floor 
and wall tile, portland cement, roofing granules and tile, and 
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sewer pipe in 2009. The U.S. Census Bureau (20105) reported 
the production and shipments of brick, floor and wall tile, and 
vitrified clay sewer pipe and fitting began to improve in 2010. 
However, commercial, public, and residential construction 

did not show signs of improvement in 2010 (U.S. Census 
Bureau, undated; 20112). Also, issues remained with mortgage 
foreclosures and tight credit in the United States. Until these 
issues are resolved, growth in sales of common clay to those 
housing-related markets likely will be relatively modest. Even 
with a sizable increase of up to 896 to 1096, common clay and 


shale production will remain considerably lower than production 
levels of the past 30 years. 


Fire Clay 


Production.—Fire clay producers were mostly refractory 
product manufacturers that used the clays in firebrick and 
various heavy-clay products. In 2009, nine firms mined fire clay 
in six States. Fire clay mined by domestic producers increased 
894 to 320.000 t valued at $12.0 million from 296,000 t valued 
at $11.8 million in 2008 (table 6). Missouri was the leading 
producing State, followed by, in descending order of tonnage, 
California, Ohio, Texas, Washington, and Colorado. The 8% 
increase in production took place primarily because several 
producers that sell common clay and shale indicated that they 
also mined fire clay in 2009; most of their fire clay production, 
however, was used for common clay applications. Sales of fire 
clay for the manufacture of products used by refractory markets 
declined because of decreased demand for fire brick. 

A.P. Green (а subsidiary of ANH Refractories Co.) reopened 
its refractory plant in Fulton, MO, in late November in response 
to increased orders from the cement and steel manufacturing 
companies. Orders declined in early 2009 because customers 
were drawing down their inventories of fire brick before 

ing (Norfleet, 2009). 
ae Refractories Co. (a subsidiary of ANH | 
Refractories Co.) decided to idle its refractory product plant in 
Fairfield, AL, because of an overall decline in U.S. demand for 
refractory products in 2009. The plant was expected to reopen 
when demand increased (Feytis, 2009). | | 

Consumption.—Consumption of fire clay increased 876 to 
320,000 t in 2009 from 296.000 t in 2008. Markets for fire clay 
wae in descending order of tonnage, refractory calcines and 

rtland cement, floor and wall tile, refractory mortar and 
Еи firebrick, common brick, miscellaneous ceramıcs, and 
6). | 
— Ld sold included grogs and calcines; | 
high-alumina brick and specialties; ramming and gunning 

> es: refractory products, such as firebrick and block; mixes 
те and saggers. Fire clays also were used to produce 
він a brick and pottery. Sales for these nonrefractory 
— reased because several common clay and shale 
p dicated that they also mined fire clay in 2009. 
РСЕ Bureau (20106) reported that the value 

ns facturers' shipments of clay refractory products 
vid" a ‘ly on fire clay and kaolin) was $764 million in 
Lees ven ats $925 million in 2008. The value of U.S. 
2009 COPS DU facturers’ shipments plus imports 
apparent com E $368 million 
us exports) of all clay refractory products was 
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in 2009 versus $546 million in 2008. In 2009, shipments of 
fire clay, high-alumina, and insulating brick shapes in 9-inch 
equivalents, were 237,000 t, a decline of 43% from those of 
2008. Shipments of castables, gunning mixes, and unshaped 
clay refractory bonding mortars were 374,000 t in 2009, a 
decline of 27% from those of 2008. Shipments of clay and high 
alumina refractory materials for reprocessing and direct sales 
were withheld by the Census Bureau in 2009 to avoid disclosing 
company proprietary data. 

Prices.—ln 2009, the average value for fire clay reported by 
domestic producers was $37.53 per ton, a decrease from $39.86 
per ton in 2008 (table 6). The decrease in value in 2009 from that 
of 2008 resulted from a large decline in sales of higher-value fire 
clay for the manufacture of refractory products. The average value 
of exported fire clay was $130.48 per ton. The average value of 
imported fire clay was $943.26 per ton (tables 14, 15). 

Trade.—In 2009, exports decreased to 328,000 t valued at 
$42.8 million compared with 393.000 t valued at $49.6 million 
in 2008 (table 14). A decrease in exports to Luxembourg, à 
major distribution center for European shipments, accounted 
for the largest share of the U.S. export decline. In general, 
exports declined because of lower global demand for refractory 
products. At least 43% of the exports reported by the U.S. 
Census Bureau under the HTS code for fire clay was thought 
to be refractory-grade kaolin rather than fire clay based on the 
locations of ports from which the material was exported. In 
2009, imports were 141 t valued at $133,000 (table 15). 

Outlook.—A fter declining in 2009, sales for fire clay may 
increase 10% to 15% in 2010 compared with that of 2009. 

The Federal Reserve indicated that industrial output began to 
increase in 2010 (Federal Reserve, 2011). Consequently, major 
users of refractory products such as the aluminum, glass, tron, 
lime, and steel industries may plan to increase their production, 
possibly resulting in increased demand for refractory products 
for their furnaces. 

RHI AG, a major world producer of refractory products, 
reported improved sales in the second half of 2009 and 
anticipated additional growth in 2010 (RHI AG, 2010). 

Sales for construction-related products, such as brick, cement, 
lightweight aggregate, and tile, that are manufactured using 
fire clay face the same issues as common clay and shale, а | 
dependence on growth in the private housing and commercial 
construction sections to support growth in heavy-clay markets. 
These fire clay markets may increase 5% to 7% in 2010 
compared with those of 2009. 


Fuller’s Earth 


Production.—\n 2009, 13 companies produced fuller's earth 
in 11 States. Fuller's earth deposits grade from palygorsii : 
(attapulgite) in Florida to montmorillonite, further northwar a 
Georgia. Gellant grades of attapulgite, used as thickeners i a 
items as drilling muds and paints, were mined їп western бк 
and southwestern Georgia. Absorbent grades of attapulgite ui 
mined further north in Georgia. Absorbent grades of attapulg 
were grouped with the montmorillonite variety of fuller s € 
in table 7 to be consistent with past reporting. | s 

Gellant-grade attapulgite was mined or sold tn the Flor 
Panhandle and southwestern Georgia by two companies. 
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Attapulgite production was withheld to avoid revealing 
company proprietary data but production decreased in 2009 
compared with that of 2008 (table 7). Florida led in the 
production of attapulgite, followed by Georgia. 

Production of the montmorillonite variety of fuller's earth 
decreased 14% to 2.01 Mt valued at $206 million in 2009 
compared with 2.34 Mt valued at $230 million in 2008 (table 7). 
Montmorillonite-type fuller's earth was produced, in decreasing 
order of tonnage, in Georgia, Missouri, Mississippi, Virginia, 
California, Illinois, Florida, Tennessee, Nevada, Kansas, and 
Texas. Georgia, Missouri, and Mississippi accounted for 6196 of 
U.S. production. 

Active Minerals International, LLC, opened a mine and mill 
in Climax, GA. The partially processed attapulgite from the 
Climax operation was shipped to a Quincy, FL, facility for 
additional processing. The mine and mill had a design capacity 
of 180,000 t/yr (Active Minerals International LLC, undated). 

Oil-Dri Corp. of America expanded its Ripley, MS, plant to 
produce a granular product for agricultural markets, specifically 
carers for herbicides, insecticides, and fungicides. The $7 
million plant addition had a capacity of 10,000 to 15,000 Uyr. 
Oil-Dri planned to spend $12 million on additional plant 
expansions at Ripley (Industrial Minerals, 20094). 

Consumption.—Consumption of fuller's earth (excluding 
attapulgite-type fuller's earth) was 2.01 Mt in 2009 compared 
with 2.34 Mt in 2008. Pet waste absorbent was the leadin g 
market for fuller's earth, followed by oil and grease 
absorbents; fillers, extenders, and binders; and clarifying, 
decolorizing, and filtering of oils and greases (table 7). These 
markets Were representative of those of montmorillonite-type 
fuller's earth, which accounted for most of the total fuller's 
— A uses of attapulgite-type fuller’s 

БА ers, extenders, апа binders; drilling mud; 
сапу decolorizing, and filtering of oils and greases; and 
bad grease absorbents. Montmorillonite grades dominated 
nl дан 5 T markets although attapulgite | 
«жч кле | bn sales of fuller S earth for adhesives, 
Шш па pharmaceutical applications; and 
ae a value of attapulgite-type fuller’s earth 
but the Value je d oe See le 
of montmorillonite, ей from that of 2008. The average value 
increase from em i on s earth was $102.48 per ton, an 
exported fuller% c 008 (table 7). The average value of 
of im ‘arth was $317.02 per ton. The average value 

Т ported fuller's earth was $75.5] 

Fade, . | 2009. ex Bip 231 per ton (tables 14, 15). 
328.5 million Com en | 5 decreased to 89,900 t valued at 
in 2008 (table | ТЕХ OA 127,000 t valued at $44.0 million 
In exports, Exports Dac ов for about 61% of the decline 
mained relati ve] er countries declined only slightly or 

| y unch - 
fuller's нна, anged. Imports of decolorizing earth and 

Ош бс, бе t valued at 595,900 in 2009 (table 15). 
fuller’s е The е absorbent is the leading market for 
pet Waste absor Пе U.S. provider of fuller's earth for 
Wholesale Sales inc applications indicated that its retail and 
bp 1. Sed by 6% through part of 2010 (Oil Dri 
Kt Waste аррј 12). Based on this informar; ё 
3Pplications may ; Ormation, overall sales for 

У Increase 4% to 6% in 2010. 
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The second leading market for fuller’s earth is in oil and grease 
absorbents. These sales are tied to industrial output where increased 
heavy manufacturing and machining results in increased use of oil 
and grease absorbents. In early 2010, industrial output increased 
slightly (Federal Reserve, 2011). This suggests that 2010 sales of 
fuller's earth for oil and grease absorbent applications may increase 
5% to 7% compared with those of 2009. 

According to one major fuller's earth producer, sales as 
carriers and suspension agents in fertilizers and pesticides 
used for agriculture and lawn and garden products decreased 
in 2009 as a result of the economic slowdown. The same was 
true of sports products for baseball fields and golf courses as 
municipalities and other purchasers of sport-related products 
reduced spending (Oil-Dri Corp. of America, 2010a, p. 17). 
Consequently, only slight growth may take place in 2010 
compared with 2009. 

Other uses for fuller's earth are relatively small in volume 
compared to absorbent applications. Sales for clarifying, 
decolorizing, and filtering of animal, mineral, and vegetable 
oils and greases are dependent on the quality of the oil source 
Consequently, sales tend to vary yearly rather than follow | 
economic trends. However, one major producer of fuller's earth 
for this application increased sales by the end of 2009 and in 
early 2010 (Oil-Dri Corp. of America, 2010, p. 17). Sales of 
attapulgite-type fuller's earth for construction-related filler and 
extender applications, such as in adhesives, asphalt emulsions 
caulks, joint compounds, paint, and roof coatings, may increase 
1% to 3% in 2010. Sales for drilling mud applications may 
increase 10% to 15% in 2010 compared with those of 2009 

assuming the U.S. economy continues to improve and energ 
demand also increases. 

In general, any improvement in the U.S. economy will likel 
result in slightly improved sales for nonabsorbent aopean 
for fuller’s earth. The factors discussed above suggest that 
overall sales of fuller’s earth my increase 7% to 10% in 2010 
an improvement compared with that of 2009 but still below ihe 
production and sales levels in recent years. 


Kaolin 


Production.—In 2009, 17 firms mined kaolin in 9 States 
Domestic production decreased 22% to 5.29 Mt valued at | 
$714 million compared with 6.74 Mt valued at $900 million 
in 2008 (table 8). The leading producer State was Georgia 
followed by, in descending order of tonnage, South Carolina 
Alabama, Arkansas, Nevada, Florida, Texas, North Carolina, 
and California. | 

Of the 5.29 Mt sold or used in 2009, 2.33 Mt was reported 
as water washed, 1.18 Mt was calcined, 894,000 t was airfloat, 
824,000 t was delaminated, and 55,300 t was unprocessed 
(table 8). This compares with 3.08 Mt of water washed, 1.39 
Mt of calcined, 1.13 Mt of airfloat, 1.07 Mt of delaminated, 
and 78,000 t of unprocessed in 2008 (table 8). Pigment-grade 
(low-temperature calcined kaolin) accounted for more than 50% 
of the tonnage of the total calcined kaolin sales. Actual sales of 
pigment-grade calcined kaolin were withheld to avoid revealing 
company proprietary data. Companies in Georgia accounted for 
nearly all the pigment-grade calcined kaolin produced in 2009. 
A small amount also was produced in Texas. 


Kaolin production in Georgia decreased 21% to 4.97 Mt 
valued at $693 million in 2009 compared with 6.29 Mt valued at 
$872 million in 2008. Approximately 2.28 Mt of Georgia kaolin 
production sold was reported as water washed, 1.10 Mt was 
calcined (high- and low-temperature calcined kaolin), 824,000 
t was delaminated, and 761,000 t was airfloat in 2009. This 
compares with 3.00 Mt water washed, 1.36 Mt calcined, 1.07 Mt 
delaminated, and 859,000 t airfloat in 2008 (table 9). Production 
in South Carolina declined 28% to 144,000 t valued at $8.59 
million in 2009 compared with 199,000 t valued at $11.3 million 
in 2008 (table 10). 

[merys, one of the leading U.S. kaolin producers, indicated 
that sales in most markets declined in 2009, Sales to paper 
applications declined globally with the downturn in demand 
for printing and writing paper, partially resulting from 
decreased advertising and inventory reductions by major paper 
manufacturers. Sales for construction and manufacturing 
markets, such as adhesives, paint, plastics, and refractory 
products declined with the downturn in European and North 
American manufacturing (Imerys, 2010, p. 17, 18, 26, 30). 
Imervs reduced production capacity at its Sandersville, GA, 
plant in response to decreased U.S. sales (Imerys, 2010, p. 59). 

Applied Minerals. Inc. (formerly Atlas Mining Co.) continued 
to develop its halloysite mine in Juab County, Utah. The 
company also signed an agreement to have KaMin LLC process 
up to 24,000 t of halloysite, with the option to adjust processing 
steps and increase capacity if indicated by the market (Business 
Wire, 2009; Industrial Minerals, 20095). | | 

Advanced Primary Minerals Corp. (А PM) opened its kaolin 
processing plant in Dearing, GA. The plant produced air-float 
kaolin in its initial stage of operation for ceramic tile and | 
sanitaryware. Tests were planned to determine the feasibility 
of producing calcined and hydrous kaolin products for catalyst 
and paint markets. Plant capacity, when fully operational, for 
air-float kaolin was to be 50,000 U yr, and anticipated capacity 
for wet processed kaolin, if it is determined to be е 
feasible, was to be 150,000 t/yr. APM processed kaolin mine 
п McDuffie County, GA m Primary Minerals Corp., 

. «trial Minerals, 20078). 
— puel Service approved Daleco Resources cdd 
lan to mine kaolin in Sierra County, NM. The deposit, locate 
P he Gila National Forest, reportedly contains an estimated 
Ape of recoverable mineralized material (Daleco Resources 
d 2009 gle of kaolin decreased 22% to 

E MN 2009 from 6.74 Mt in 2008 (table 8). The major 
5.29 Mt mE for kaolin were, in descending order of 
domestic markets О ges filling, refractory products, catalyst 
tonnage, pape o i lass and mineral wool. Other large 
manufacture, and P PR heavy-clay products (brick and 
markets wore P sud ceramics (table 11). 
portland um. d filling markets accounted for 58% of 

рэр соса 009 but also accounted for 65% of the decline 
kaolin a dpa industry in 2009. Nearly all major kaolin 
er markets | declined in 2009 1n response to the global 
economic gie ЖМ the slowdown in paper- and 

For Georgi? P^ d markets affected their sales. Sales of 
construction-relate 
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kaolin produced in Georgia decreased 21% to 4.97 Mt in 2009 
compared with 6.29 Mt in 2008. Major domestic markets for 
kaolin from Georgia were, in descending order by tonnage, 
paper coating and filling; refractory products; ceramics and 
glass; and fillers, extenders, and binders (table 9). 

South Carolina producers were most affected by a slowdown 
in sales to rubber and construction markets. Sales by the South 
Carolina kaolin producers decreased 2895 to 144,000 t in 2009 
compared with 199,000 t in 2008. Major domestic markets 
for kaolin from South Carolina were, in descending order of 
tonnage, catalyst manufacture (under Ceramics), rubber, brick, 
fiberglass. and plastics (table 10). 

Prices.—The average value of kaolin was $134.97 per 
ton for all kaolin grades. The average value for airfloat was 
$81.88 per ton; delaminated, $143.20 per ton; unprocessed, 
$21.64 per ton; and water washed, $136.91 per ton. Values for 
refractory-grade (high-temperature calcined) and pigment-grade 
(low-temperature calcined) kaolin were concealed to avoid 
revealing company proprietary data, but all types of calcined 
kaolin combined were valued at $172.03 per ton (table 8). 
The value of pigment-grade kaolin declined slightly in 2009. 
The average value of exported kaolin was $200.44 per ton. 
The average value of the imported kaolin was $244.48 per ton 
(tables 14, 15). 

The price of number | paper coating grades of kaolin from 
a plant in Georgia was $161 to $204 per ton and the price of 
number 2 paper coating grades was $105 to $162 per ton. The 
price of refractory clay products from Georgia, in bulk bags, 
was $143 per ton (Industrial Minerals, 2009e). 

The annual average PPI for ball clay and kaolin mining under 
North American Industry Classification System code 2123240 
was 176.6 in 2009 (1984-100) compared with 156.5 in 2008. 
The PPI was relatively constant throughout the year with the 
largest increase being from 164.3 in December 2008 to 176.4 
in January 2009. The PPI measured the average change in the 
selling prices charged by domestic producers of ball clay and 
kaolin over time (U.S. Bureau of Labor Statistics, undated). 

Trade.—Exports declined in 2009 largely because the global 
economic downturn resulted in a reduced demand for kaolin 
for paper manufacture. In 2009, 2.29 Mt of kaolin valued at 
$459 million was exported compared with 2.96 Mt valued а! 
$606 million in 2008 (table 14). Decreased shipments of kaolin 
to Canada and Japan accounted for 66% of the decline tn USS. à 
exports. Producers reported exports of 1.52 Mt (table 11). Muc 
of the 445,000 t destined for Canada and 264,000 t for Mexico 
probably was reported under domestic consumption by U.S. В 
producers. Sales through U.S. mineral brokers, where produce 
do not know if the kaolin is used domestically or exported, also 
could explain part of the discrepancy. — 

Kaolin imports were an estimated 281,000 t of kaolin valu 
at $68.7 million in 2009 compared with 194,000 t valued 
at $46.1 million in 2008 (table 15). Inaccuracies have been 
observed in some of the kaolin import data from Brazil in the 
past, raising the possibility that imports in 2009 may have 
been 290,000 t to 300,000 t. If so, there would have been а 
slight decrease in imports in 2009, which would B 
consistent with trends in the paper industry. About 89% $ ей 
kaolin was imported from Brazil, followed by Canada an 
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United Kingdom. Imports from Brazil were primarily for paper 
coating applications, and those from the United Kingdom were 
primarily for paper filler applications. 

Outlook.—Sales by the kaolin industry continued to 
be hampered by a changing paper market. Kaolin faced 
competition from ground and precipitated calcium carbonate 
for many years and continues to do so. Additionally, U.S. 
paper production industry declined for several years. Paper 
Production by the Confederation of European Paper Industries 
member countries declined an estimated 11% in 2009 


(Confederation of European Paper Industries, 2010). However, 


paper shipments by U.S. manufacturers began to increase 

їп 2010 as did the production of printing and writing paper 
(American Forest & Paper Association, 2010; U.S. Census 
Bureau, 2011b). Even a slight increase in paper production 
In many regions of the globe in 2010 will benefit the U.S. 
kaolin industry. Sales of kaolin for paper applications may 
remain unchanged or increase only sli ghtly in the United 
States in 2010. Export sales of kaolin may increase 6% to 
10%, particularly in Asian markets, where economic growth 
Surpassed other parts of the world. 


Industria] Output for manufacturing improved in early 


Commercial, p 
Signs of Improvement in 2010 (U.S. Census Bureau, undated; 


and tight credit in the United States. Consequently, sales for 
| “related applications, such as the manufacture of 
ПСК, electrica] porcelain, fiberglass, floor and wall tile, paint, 
diia, cement, roofing granules, and sanitaryware may 

"ease only slightly, 1% to 3%, in 2010 compared with those 


2000 ; | 
0f 2009 if the construction trend continues through 2010. 


World Review 


igen к of bentonite was approximately 9.66 Mt 
Ma E ler 5 earth production was 3.21 Mt (table 17). 
thy fom Auc Ln was about 33 Mt (table 18), including ball 
а Ukraine, and various other countries, and 
counties, W : © production tonnages were reported by many 
еее » us sales of processed kaolin were estimated to be 
28 Mt for ^n 22 Mt, after excluding 4.1 Mt for Uzbekistan, 
„јетпапу, 2 Mt for the Czech Republic, 1.4 Mt each 
d Ukraine, 500,000 t for Italy, 300,000 t each 
each for MM 200,000 t for Egypt, and 100,000 t 
hited States continued to be the leading 
wey for а clay for sale, followed by Greece and 
the United Kin ou Spain for fuller’s earth, and Brazil and 
Production of E e for kaolin. Spain led all countries in the 
Palygorskite а Senegal was the leading producer of 
ankings above Pulgite), followed by the United States. The 
hot on crude a based on processed clay sold or used and 
Azerbaijan, pr oduction. 
erbaijan udi OSprominvest (а joint venture between 
Russia) completed construction of its bentonite 
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Processing plant near its Dash Salahli bentonite deposit in the 


Gazakh region. Plant capacity was 250,000 t/yr of activated 
bentonite (Azeri Times, The, 2009). 

Brazil.—Vale S.A. announced that kaolin production at its 
subsidiary, CADAM 5.А., increased in the third quarter of 2009 
because of strong demand in Asian markets. Production for its 
subsidiary, Pará Pigmentos S.A., decreased because of weak 
demand in other global markets. However, overall kaolin sales 
for Vale declined to 781,000 t in 2009 compared with 1.13 Mt in 
2008 (Vale S.A., 2009, 2010). 

India.—lItalian bentonite producer, Laviosa, formed a joint 
venture with Trimex Industries Ltd. to mine bentonite in 
the State of Gujarat. The joint venture was to build a plant, 
scheduled to open in early 2010, witha 70,000-t/yr capacity 
for bentonite and 120,000-t/yr capacity for dried granular 
products. The joint venture planned to supply bentonite for 
cat litter, iron ore pelletizing, and drilling mud (Industrial 
Minerals, 2009c). 

Italy. —S&B Industrial Minerals S.A. transferred its shares 
of Bentec S.p.A. to Laviosa Chimica Mineraria SpA, an Italian 
bentonite producer that is partially owned by S&B. The $1.53 
million share transfer gave Laviosa full ownership of Bentec, 
allowing the two companies to merge and simplify their 
organizational structures (S&B Industrial Minerals S.A., 2009). 

Venezuela.—RusKaolin (а joint venture between the 
Venezuelan government and Russian Agapov-owned Kaolin 

Venezuela) planned to mine kaolin in the State of Bolivar. The 
deposit contained more than 38 Mt of reserves. Production was 
planned to be 300,000 t/yr (VHeadline.com, 2009). 
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TABLE 1 
SALIENT U.S. CLAY STATISTICS" 


(Thousand metric tons and thousand dollars) 


2005 . 2006 2007 _ 2008 2009 
Domestic clays sold or used by producers: 

Quantity ИШ 41,200 41.200 36700 32,70 24500 
Маше __ 70 77 159000 1,776000 1,750,000 1,650,000 1.330.000 
Exports: 

p Е = Е 5,620 $980 5,650 _ 5.100 3,830. 

Vale — mE n 


эы сл ы: 929,000 1,000,000 928.000 


38,000 702.000 


Imports for consumption: 
Quantity 


Value 


301 


346 231 237 325 


59.400 | 


79.200 73900 ___ 86.600 104,000 


"Revised. 
'Excludes Puerto Rico. 


18.8 
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Kentucky 


South Dakota 
Tennessee 


TABLE 2 


CLAYS SOLD OR USED BY PRODUCERS IN THE 


UNITED STATES, BY 5ТАТЕ 2 


(Thousand metric tons and thousand dollars) 


m M 


State! 
Alabama 
Arkansas 
California 
Colorado 
Florida 
Georgia 
Indiana 

lowa 


Кона TERES 
Kansas 


Louisiana 


Michigan 


Mississippi 


Missouri 

New York 

North h Carolina _ 
Ohio 

Oklahoma 
Pennsylvania _ 

South Carolina | mn 


Texas 


Utah 
Virginia 
Wyoming _ 
Other* 
Total 


и ИНЫЕ = 


2008 
Quantity Value 
_ 1970 34,400 

796 10,700 
618 6,930 
143 684 
21 2,520 
7,880 ' 929,000 ' 
667 8,080 
269 1,140 
548 2,840 
419 8,170 
509 12,900 
365 1,730 
869 6,030 
496 3,470 
745 28,200 
1,270 12,900 
983 15,900 
756 3,900 
640 4,840 
690 13,500 
155 W 
723 27,000 
2,140 25,700 
479 10,200 
766 8,540 
4,440 ' 233,000 ' 
_ 3,360 ' 241,000 ' 
32,700" 1,650, „000 © 


—— === 


Quantity 7 


1,340 
539 


505 
3,270 
3,760. 

24, so 


Value 


25,300 
7,630 
4,690 

435 
3,000 
697,000 
6,610 
828 
2,430 
5,980 
9,120 
1,310 
1,540 
3,020 

30,200 
4,980 

13,400 
2,800 
3,040 
9,890 

Ww 

23,600 

21,600 
7,230 
5,830 

172,000 
269,000 


EN ,330, 000 


'Revised. WW Withheld tc to avoid disclosing company proprietary tary data; included in "Other." 


'Excludes Puerto Rico. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
"Publishable totals used to avoid disclosing company proprietary data. 


"Includes all other producer States, concealed data within States, and data 


represented by symbol W. 


18.9 


18.10 


ТАВГЕ 3 


BALL CLAY SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY TYPE AND USE! 


(Thousand metric tons and thousand dollars) 


_ __ 2008 2009 
а л ш = _ Quantity Value | Quantity Value 
D MEE E 
E 0 MERI 690 31.000 588 26.000 
 Watrrslured _______________ 103 4.920 93 4.440 
Unprocessed _ __ 000 000002 .- _. 174 8380 151 7,230 
Total 967 4430 R3 3770 
Usenet ЕЕ ЕО 
.. Fillers, extenders, binders” o 39 NA 37 NA 
Floor and wall tile 340 NA 299 NA 
_ Miscellaneous ceramics ___ DNO 92 NA 77 NA 
Pottery — — ___ ___ LLL P NA 4 NA 
SüniAryWale ______ e o n M 202 NA 181 NA 
Miscellaneous! — — u Е 28 МА 24 МА 
Exports, reported by producers” "M SE E _ 255 МА 209 МА 
__ Total NEA 967 __ _ 44,300 831 37,700 
МА Not available. m | У 


!Data are rounded to по more than three significant digits; may not add to totals shown. 


2Includes animal feed; asphalt emulsions; rubber; and other fillers, extenders, and binders. 


Includes catalysts, electrical porcelain, fiberglass, fine china/dinnerware, glass, mineral wool, and roofing granules. 


‘includes heavy-clay products, waterproofing seals, refractories, and other unknown uses. 


5tncludes ceramics and glass and floor and wall tile. 


U.S. GEOLOGIC 


AL SURVEY MINERAL 


^009 


p 


ТАВГЕ 4 
ВЕМТОМТЕ SOLD OR USED BY PRODUCERS IN THE UNITED STATES, ВУ TYPE AND USE! 


(Thousand metric tons and thousand dollars) 


2008 | 2009 
Quantity Value Quantity Маше 
Type: Е m EMEN DX m 
— Nonswelling - 172 10,400 116 8,140 
Swelling ^ _______ 4,740" 257,000' 3,530 198,000 
|» Toal  —  — | — — 4910' 267000 . 3650 207,000 
Use 
. Domestic: му 
Pet waste absorbents БЕК 1,040 ^* МА 925 * NA 
/ Adhesives —— mM 31° NA 9 NA 
Animal feed m 95 NA 60 NA 
аа ти 954 МА 587 МА 
Filler and extender applications? 84 NA 69 NA 
__ Foundrysand — 567 "* NA 443 * NA 
__ Pelletizing (iron ore) — — | 686 "* NA 445 * NA 
__ Waterproofing and sealing — 168 NA 102 NA 
__ Miscellaneous civil engineering — 305 "€ МА 190 * NA 
_ Miscellaneous _____ EP 160 " МА 170  JX NA 
Total 4,090 "© NA 3,000 * NA 
Exports, reported by producers: — 
— Drilingmud — | 149 "* NA 105 * NA 
__ Foundry sand Па 259 МА 192 МА 
Ohe* — 410 ' МА 39 NA 
|^ | Tod — — 818 "< ОМА 646 * МА 
__ Grand total ng m 4910' 267,000" 3,50 _ 207000 


"Estimated. 'Revised. NA Not available. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes asphalt tiles, asphalt emulsions, cosmetics, fertilizers, ink, medical, miscellaneous fillers and extenders 
applications, paint, paper coating, paper filling, pesticides and related products, pharmaceuticals, and plastics. 
*Includes ceramics, chemical manufacturing, clarifying and decolorizing, heavy-clay products, oil and grease 
absorbents, refractories, and other unknown uses. 


“Includes absorbents. fillers and extenders. refractories. pelletizing. and other unknown uses. 


CLay AND SHALE- 3999 18.11 


18.12 


ТАВГЕ 5 


COMMON CLAY AND SHALE SOLD OR USED BY PRODUCERS 
IN THE UNITED STATES, BY STATE AND USE"? 


(Thousand metric tons and thousand dollars) 


m Е Quantity 
State: ПРИ | uM m О 
“Alabama 1,970 
_ Arkansas pnm M 796 
_ Califomia _ e a o 469 
| Georgia MMC 952 
" Indiana _ | | | 667 
"Kanas —— m 548 
i Kentucky — DEM 419 
~ Louisiana HEN 509 
Е Mississippi DERE men 433 
Missouri 496 
— New York _____ = 745 
~ North С carolina _ Пор _ 1,260 
Оһо __ а 983 
| Oklahoma Та р 756 
Pennsylvania __ = m 640 
_ South Carolina | S 461 
| Теха$ Е : 2,070 
Utah . 479 
Virginia 766 
Other’ = кызк ue ee ede 
Total = Е 17,500 
Us —  — | M 
Floor and wall tilf OoOo o 241 
| Heavy-clay products: EM 
~ Brick extruded _ ME 8,020 
~~ Brick, other | 795 
Othe? —— BEEN 266 
и Lightweight aggregate: č _ n 
~~ Concrete block 1,890 
~ Highway surfacing I 341 
^ Structural concrete _ mu О 897 
^ Miscellaneous n 810 
_ Portland and other cements. I 2,670 € 
_ Refractories" MEN 596 
Miscellaneous — 0 0 000. 947 ' 
Total 17,50 __ 


2008 Е 


u | 2009 
Vale — Quantity | Vale 
34.400 1,340 25.300 
10,700 539 7.630 
3,570 318 2.370 
6.020 631 3,870 
8,080 413 6,610 
2.840 381 2,430 
8,170 288 5,980 
12,900 353 9,120 
2.340 263 1,540 
3.470 421 3.020 
28.200 605 30.200 
12.900 828 4.980 
15.900 770 13.400 
3,900 572 2.800 
4,840 451 3,040 
2.130 311 1.300 
13.700 1,800 13.000 
10.200 342 7,230 
8.540 505 5,830 
9,140 1,330 6,170 
202.000 — 1250 — 156.000 
МА 181 МА 
МА 5.680 МА 
МА 547 МА 
МА 165 МА 
МА 1,310 МА 
МА 483 МА 
МА 731 NA 
NA 597 NA 
NA 1.900 NA 
NA 360 NA 
NA 493 NA 
202000 12,500 156,000 


!Data are rounded to no more than three significant digits; may not add to totals shown. 


2Excludes Puerto Rico. 


3 Includes all other States except Alaska, Delaware, Hawaii, Idaho, Nevada, New Hampshire, Rhode Island, Vermont, 


and Wisconsin. 


*Includes ceramic tile, quarry tile, and miscellaneous floor and wall tiles. 


‘Includes drain tile, flower pots, flue linings, sewer pipe, structural tile, and miscellaneous clay products. 


“includes firebrick, blocks and shapes, mortar and cement, grogs and calcines, and miscellaneous refractories. 


"Includes exports, reported by producers; miscellaneous civil engineering and sealings; miscellaneous fillers, extenders, 


and binders; pottery; roofing granules; and other unknown uses. 


YEARB 
U.S. GEOLOGICAL SURVEY MINERALS 
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ооК--20% 


ТАВГЕ 6 
FIRE CLAY SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE! 


(Thousand metric tons and thousand dollars) 


————— Å- = 


2008 2009 — 

| Quantity | | Value _ Quantity m ~ Value 

Production о ee eg ЛИК RU ис _ 12.000 
Use: ME 

_ Heavy-clay products and lightweight aggregates’ —- 127 ' МА 146 МА 

Refractories: | 

Firebrick, block, shapes | W NA 19 NA 

___Огорз and calcines | ME м МА м МА 

— Otherrefractories! _ rJ W NA W NA 

Miscellaneous? _ NN UE А PN _ 155 NA 

Тога] 296" 11,800" 320 12,000 


'Revised. МА Not available. W Withheld to avoid disclosing company proprietary data; included in “Miscellaneous.” 
'Data аге rounded to no more than three Significant digits; may not add to totals shown. 

"Includes common brick, concrete block, portland cement, and structural concrete. 

"Includes kiln furniture, mortar and cement, and miscellaneous refractories. 

*Includes floor tile, wall tile, and other unknown uses. 


TABLE 7 
! 
FULLER'S EARTH SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY TYPE AND USE 


(Thousand metric tons and thousand dollars) 


b EL M Le Mt M _ 2009 


2008 m 00 Е 
HU Quantity _ EM — Value | m Quantity m Value 

Туре — —  —— d pc – 
_ Attapulgite _ ща (2) (2) (2) (2) 
_ Montmorillonite | 2,340 ' 230,000 © — 2,010 206,000 
а 2340" 230000 ' 2.010 206,000 

Absorbent: = DS 

. Oil and grease absorbent 316' NA 255 NA 
___ Pet waste absorbent | 1,160 ' МА 1,220 МА 
_ Animal feed. ш 51" МА 63 МА 
-Fertilizers - Е | | W NA W NA 
_ Fillers, extenders, binders? mE 130 ' МА 107 МА 
. Filtering, clarifying, and decolorizing’ 80 ' NA 72 NA 
`_ Miscellaneous’ 5 581 ' МА 261 МА 
— Exports, reported by producers ———— e NA 33 NA 


— Total (0 2340! 230,000 ' _ 2010 206,000 


59 


"Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; included in “Miscellaneous. 
Data are rounded to no more than three significant digits; may not add to totals shown. | | 
Withheld to avoid disclosing company proprietary data. Primarily gellant-grade fuller’s earth. More information can be 
found in the “F uller's Earth" portion of the production section of this report. 

"Includes asphalt emulsions; medical, pharmaceuticals and cosmetics; paints; pesticides and related products; and other 
unknown uses, 

“Includes Mineral and vegetable oils and greases. 

“Includes civil engineering, drilling mud, miscellaneous absorbents, and other unknown uses. 

"Includes oil and grease absorbents. pet waste absorbents, drilling mud, paint, and other unknown uses. 
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ТАВГЕ 8 
KAOLIN SOLD OR USED BY PRODUCERS IN THE UNITED STATES, 
BY STATE AND TYPE' 


(Thousand metric tons and thousand dollars) 


Value 


693,000 
8,590 
12.700 
714.000 


73.200 
203,000 
118,000 

1,190 
319,000 
714,000 


2008 2009 
Quantity Value Quantity 
State: — 

Georgia 6,290 872,000 4.970 
South Carolina 199 11,300 144 
Other 257 16.800 180 
Total 6.740 900,000 5.290 

Туре: С Е | 
Airfloat | | 1.130 79.700 894 
Calcined:’ | 1.390 260.000 1.180 
Delaminated = | 1.070 144,000 824 
| Unprocessed 78 1,530 55 
Water washed 3,080 414,000 2,330 
Total | Е |. 6/40 900,000 5.290 


| А ; i» 
Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes Alabama, Arkansas, California, Florida, Nevada, North Carolina, and Texas. 


"Includes pigment-grade kaolin (low-temperature calcined kaolin) and refractory-grade kaolin 


(high-temperature calcined kaolin). 
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ТАВГЕ 9 
GEORGIA KAOLIN SOLD OR USED BY PRODUCERS, BY TYPE AND USE' 


(Thousand metric tons and thousand dollars) 


CUPIT Wu и GL Lr RE т — raS = 


2008 2009 7 
Kind _ Quantity ——  Vaue ^ Quantity ^ Value 
Type OO OOO У м Qumüy _ DES 
Aca не 859 63,600 761 62,400 
_Cakined? === —— == 1,360 251,000 1,100 195000 
Delaminted = ЛОС 1,070 144,000 824 118.000 
Water washed 0T 3,000 413,000 2,280 318,000 
моен не шы „ш 6290 872000 4970 _ 693.000 
Use: ессе 
_ Domestic: = к 
__ Ceramics and glass: a | 
_ Catalysts (oil-refining) ^^ i м МА м МА 
____ Fiberglass, mineral wool ^^ 251 NA 217 NA 
Roofing granules — ^7 ^ — 31 NA 34 NA 
BN ^ ЖА ыс 372' МА 296 МА 
Fillers, extenders, binders: ш Е 
. Adhesives e 33 NA 17 NA 
Uu ic M ic 237 NA 164 NA 
_ Paper coating 0 о Co 1.880 NA 1,560 NA 
_ Рат о О О ООО 250 МА 196 МА 
Plastic О 070 81 МА 57 МА 
Вибе О О ООО — 124 МА 121 МА 
оф. ^^ "~ = 8 28 МА 38 МА 
Heavy-clay products? (6) NA (6) NA 
7 Refractories’ | MEME (6) NA (6) NA 
- Undistibued* = 931 М 757 NA 


Total mE 4220 —— NA 3,460 МА 
_ Та — 020 МА 900003460 м 


_ Exports, reported by producers: 


__ Paint 7 70 МА 53 МА 
— Paper coating? __ ВИ 1,760 МА 1,260 a 
~ Paprfllng _ 00070 110 МА 46 А 
_ _ Rubber _ 46 МА 41 МА 
- Undsmibued^ 7 _ 87 NA | 1065 NA 
... Total 2,070 NA 1,500 NA 
_ Grand total i 6,290 — 872000 4,970 693.000 


'Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes pigment- and refractory-grade calcined kaolin. | 
"Includes catalysts (oil-refining), electrical porcelain, fine china/dinnerware, pottery, miscellaneous ceramics, 
and sanitaryware. 

"Includes animal feed; asphalt tile; ferti lizers; medical, pharmaceuticals, and cosmetics: pesticides and 
related products; and miscellaneous fillers, extenders, and binders. 

"Includes brick (common and face), portland cement, and miscellaneous clay products. 

"Withheld to avoid disclosing company proprietary data; included in "Domestic: Undistributed." 

"Includes firebricks, blocks and shapes, grogs and calcines, high-alumina specialties, kiln furniture, and 
miscellaneous refractories. 

"Includes absorbents, chemical manufacturing, floor and wall tiles, heavy-clay products, refractory products, 
waterproofing seals, and other unknown uses. 

*Some export sales, by producers, may be included under domestic sales. 

"Includes miscellaneous ceramics and miscellaneous fillers, extenders, and other unknown uses. 


18.15 


18.16 


SOUTH CAROLINA KAOLIN SOLD OR USED B 


TABLE 10 


(Thousand metric tons and thousand dollars) 


Y PRODUCERS. BY USE! 


2008 2009 
Quantity Value Quantity Value 
МО 199 11,300 4 0 85% 
Use: ИИИ 
Ceramics’ 79 NA 68 МА 
Rubber - | | | 45 МА 30 МА 
“ни 75 МА 46 МА 
Exports, reported by producers’ | М МА | У МА 
Тога! 199 11.300 144 8.590 


NA Not available. W Withheld to avoid disclosing company propnetary data; included in "Other uses." 


!Data are rounded to no more than three significant digits, may not add to totals shown. 


"Includes airfloat, unprocessed, and calcined kaolin. 


‘Includes catalysts (oil-refining), fiberglass, roofing granules, and sanitaryware. 


* Includes adhesives, animal feed, brick (common), floor and wall tile, paper coating, plastics, and 


refractories. 


‘Includes fillers, extenders, and binders. 
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ТАВГЕ 11 
KAOLIN SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE! 


(Thousand metric tons) 


| Use 2008 — >009 
Domestic: MED | 
. Ceramics: i | 
Catalyst | (oil and gas refining) i 295 233 
. Electrical porcelain NE W W 
_ Finechina and dinnerware i | 12 7 
Е loor and wall tile _ 106 82 
| Pottery | | 4 W 
i Roofing granules | | | 31 34 
_ Saniarywae ^ NAME 25 35 
M iscellaneous ceramics 110" 84 
. Chemical manufacture NONO ES W W 
_ Fiberglass, mineral wol SS 262 224 
_ Fillers, extenders, binders: Oo Е 
Adhesive DIM mn 35 19 
_ Fertilizer — | "" У w 
_ Medical, pharmaceutical, с cosmetic W ке 
Paint NADA 255 176 
| Рарег coating - Е 1,890 1,570 
Paper filling ^^ _ 250 196 
Pesticide Lo ME W W 
Plastic = ЈИ 88 63 
“Rubber — = 169 150 
Miscellaneous fillers, extenders, binders _ Mn 33 ' 39 
А _Heavy-clay products: И 
. Brick, common and face Ш mm 52 54 
_ Portland cement — TORNO 64 55 
_ Refractories? | "CMM 804 614 
. Miscellaneous applications NEN SEP 167" 137 
Total 4,650 ' 3,770 
Exports, reported by producers: Е 
. Ceramics? ар с У w 
Paint О 83 61 
__Рарег coating - NONE "EMO 1,760 1,260 
_ Paper fi filling и | "E 110 46 
Rubber MICE 32 45 
| Miscellaneous i ИН. РЕН 0] 
_ Total ver 2,090 — 1,520 
| _ Grand total | | 6,740 5,290 


'Revised. W Withheld to avoid disclosing company proprietary data; included in 
“Miscellaneous ceramics and Miscellaneous fillers, extenders, binders.” -- Zero. 


' Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes firebrick (blocks and shapes), grogs and calcines, and miscellaneous 
refractories. 

*Withheld to avoid disclosing company proprietary data: included in “Exports, reported 
by producers: Miscellaneous.” 
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COMMON CLA 


2008: 


Alabama 
Arkansas 
Indiana 
Kansas 
Kentucky 
Louisiana 
Missouri 
Nebraska 


New York 


North Carolina 


Ohio 
Oklahoma 


Texas 


| Utah 


| Virginia 


Total 


2009: 


Utah 


Alabama 


Arkansas 


Indiana 
Kansas 
Kentucky 
Louisiana 
Missouri 
Nebraska 
New York 
Ohio 


Oklahoma __ 


Texas 


Virginia 
Total 


State 


(Thousand metric tons and thousand dollars) 


*Estimated. 'Revised. -- Zero. 


TABLE 12 


Concrete 
block 


67. 
1,310 


Structural 


concrete 


| 
897 


58 
| 


731. 


Other 


71 


360 ' 
200 
3l 
1.150 


23 


_ 1080 


Y AND SHALE USED IN LIGHTWEIGHT AGGREGATE 
PRODUCTION IN THE UNITED STATES BY STATE! 


Total 


Quantity 


32 
730 
407 
124 

3,930 


424 
162 
218 
62 
84 


90 
3,130. 


Value* 


21.000 
8,690 
3.190 

ако 
6,400 
12.500 


1.160 
5 


< 


24,900 
48 
10,300 
952 
5,200 
9,270 
2750 
107,000 


14.900 
6.250 
6.000 
541 
4.660 
8,820 
1,080 
3 
26.200 
7,700 
714 
5,270 
7,050 
2.060 

91,300 


1 

Data аге rounded to no more than three significant digits; may not add to totals shown. 
2 | 

Includes highway surfacing. 


3 | 
Less than У; unit. 


__2009 
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ТАВГЕ 13 


COMMON CLAY AND ЗНАТЕ USED IN BUILDING BRICK 
PRODUCTION IN THE UNITED STATES, BY STATE"? 


(Thousand metric tons and thousand dollars) 


SS 


State 


Alabama 
‘Arkansas 
California 
Colorado 
Georgia _ 


— MÀ ДИН 


Kentucky? 
Mississippi QR NE 
North Carolina 
ока eem 
Oklahoma 


Pennsylvania 


South Carolina _ — 7 7 
Tennessee 


Texas 


Virginia 
Other* 


“Estimated. 'R 


‘Includes extruded and other brick. 


evised. 


———— he пас 


2008 20097 
Quantity _ Value — Quantity ушш 
782 9,260 571 6.950 

257 1,100 147 705 

164 978 120 734 

108 467 42 309 

884 5,690 581 3,620 

273 1,620 200 1210 

433 2340 263 1,540 
1,250 12,800 828 4,980 
379 3450 405 4,770 

541 2,460 415 1720 

555 3,450 398 2230 

453  2,080' 301 1.250 

155 1,090 113 817 

604 4.080 429 2150 

502 2,670 312 1420 
1.480 8.660 1.110 _ 6,590 
__ 8820 62200 _ 6230 41,000 


"Data are rounded to no more than three significant digits; may not add to 


totals shown. 
"Extruded brick only. 


‘Includes all other States except for Alaska, Nevada, New Hampshire, 


Rhode Island, Vermont, and Wisconsin. 


TABLE 14 
0.5. EXPORTS OF CLAYS, ВУ ТУРЕ! 


(Thousand metric tons and thousand dollars) 


Exc NN 
А а ИИ LAS. Es rm 


2008 · 2009 
Material Quantity ^^ va " Quanti ue Principal destinations in 2009 
See TS y Value Quantity Value Ивар о UE о АИ 
Ball Clay =. 4.580 _ 35 2,430 Мехісо, 30%; Venezula, 13%; Costa Rica, 11%; other, 46%. 
Мое 7707 1,090 161,000 709 100,000 Canada, 45%; Japan, 11%; Saudi Arabia, 8%; China, 6%; other, 
| 30%. 
Fire clay — 393 49,600 328 42,800 Mexico, 54%; Luxembourg, 22%; Japan, 9%; other, 15%. 
Fuller’s earth ^ 127 44.000 ' 90 28,500 Јарап, 18%; China, 9%; United Kingdom, 7%; Germany, 5%; 
—— other, 61%. 

б ae з. ; . : 
Kaolin 2,960 606,000 2,290 459,000 Japan, 17%; Canada, 13%; Chile, 11%; Finland, 11%; Mexico, 
тыз ышы а г. 11%; Germany, 7%; Taiwan, 6%; other, 24%. 

Clays, nec, —— — | %; Mexico, 4%; Republic of Korea, 3%: other, 23%. 

Ре i 9,500 ^ Canada, 70%; Mexico, 4%; Republic o x vas DEN, 
Та ——.366 ' 72700" 374 69,500 

Toss 5,100 ' 938,000 ' 3,830 702,000 _ 


Revised, 


| 
Data 
аге rounded to no more than three significant digits: may not add to totals shown. 


Source: 05. Census Bureau. 
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TABLE 15 
U.S. IMPORTS FOR CONSUMPTION OF CLAY. BY TYPE! 


(Thousand metric tons and thousand dollars) 


18.20 


2008 2009 | 
Material Quantity Value Quantity Value Principal sources in 2009 _ m 
China clay or kaolin ~ 104 46.100 281 68.700 Brazil, 93%; Canada, 5%; Other, 2%. 
Fire clay m Е d 79 ' ee 133 Canada, 50%; Germany, 48%; Other, 2%. 
Decolorizing ‹ carths and fuller's "searth | 100 | 96 Japan, 79%; China, 21%. 
Bentonite | 7 2.670 ' 8 2460 Greece, 46%; Mexico, 23%; Canada, 1796; Other, 14%. 
Common blue e clay ; and 1 other ball | clay -- -- = = , 
Other clay E 3.230 8 3.940 Peru, 41%; Canada, 38%; Mexico, 6%; Germany, 4%; Other, 11%. 
Chamotte or Dina's Earth mE 4 42 ' (2) 165 Czech Republic, 69%; Sweden, 21%: United Kingdom, 10%. 
Artificially г activated clay and dearth _ N 30' 34400 7 — 27 _ 28,800 Mexico, 73%; Germany, 17%; Other. 10%. 
Total 237 ' 86,600 ' 325 104.000 Е В "M MIR СЕ 
'Revised. -- Zero. 
! Data are rounded to no more than three significant digits; may not add to totals shown. 
?Less than У unit. 


Source: U.S. Census Bureau; data adjusted by U.S. Geological Survey. 


Algeria’ 


Argentina 


| WT. 
Australia 


Armenia 


Azerbaijan 


Bolivia" 


Bosnia and Herzegovina 


Brazil, beneficiated 


BENTONITE: WORLD PRODUCTION, BY C OUNTRY'? 


Bulgaria — — 


Burma 
Chile 


Commonwealth of Independent States^" 


Croatia 


Cyprus’ 


Czech Republic 
Egypt 

Georgia 
Germany 
Greece 
Guatemala 


Hungary 


Indonesia‘ 
7 


Iran 


Italy 


Japan 
Kenya’ 


Macedonia 


Mexico 


See footnotes at end of table. 


2005 
29,029 
247,101 
732 
223,000 
40,000 
59 
24,882 
221,300 
181,000 
602 


17,391 
150,000 
216,000 

30,000 

7,876 
352,374 
1,124,795 
135,451 
9.000 
5,000 
261,888 
446,000 
421,629 
50 

25,167 
425,630 


TABLE 16 


(Metric tons) 


г. 5 


2006 
27,110 
246,165 
720 
220,000 
40,644 
24,645 
235.481 
134,000 


904 ° 


16,410 
150,000 
267,000 
30.000 
4,487 
363.998 


1,125,000 ' 


20,034 
6,600 
5,500 


260,000 “ 


470,000 
425,000 


60 ' 


32,507 


BU. 


_ 2007 | 
32.600 


250.260 
1,129 
255,000 
50,459 
32,912 
238,746 ' 
99.000 


971 °° 


533 


Lf 


19,578 
150,000 
335,000 


29.800 "> 
5.000 * 


384,709 
950,000 
23,569 ' 
54.000 ' 
5,500 
254,084 ' 
305,905 ' 
430,000 

70 ' 
35,234 
613,895 


| 30,595 


256,182 ' 
1,100 * 


250,000 


50,000 * 
1,000 ' 
30.504 ' 


238,800 
178,000 


1.000 т, е, 6 


т 


19,500 ° 


150,000 


174,000 * 
32,000 "> 
5.000 * 
414,336 ' 
1,500,000 ' 
62,749 ' 
50,000 ' 


6,000 


240,000 * 
281,119 " 
435,000 ' 

70 ' 


22,890 


374,933 


2008 — 


2009 


31.000 | 


250,000 
1,100 
240,000 
50,000 
1,000 
30,000 
239,000 " 


19,500 
150,000 
116,000 

32,000 

5,000 
350,000 
844,804 ° 

14.287 ° 

50,000 

6,000 
250.000 
146,318 * 
432,000 

70 
9.033 ° 


511,429 ° 


U.S. GEOLOGICAL.SURVEY MINERALS YEARBOO 
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TABLE 16—Continued 
BENTONITE: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons) 


{ | = ата тг = x c 


Mes Country | 2005 2006 2007 2008 2009° — 
Morocco 7 B5400* ош (81.000 — 80000 ^ 50000 
Mozambique —— | 17,318 3.515 9,707 ' 17,047 ' 15.000 
New Zealand, processed | MEE 7,590 3.028 6,154 753 880 $ 
Pakistan 15,671 23,773 24,000 25,000 26,000 
Peu 75 | 18.500 19,000 21.451 31,557 119,495 5 
Philippines MEM i 1.000 1,000 * 1,148 1,422 ' 1,500 
Рој — К 86,331 93,880 105,943 121,031 120,000 
Romana MEME 20,226 21.165 16,911 16,600 * 16.600 
Serba о NEU 75? 75 75 75 75 
Slovakia == 97,000 ' 136,000 ' 149,000 ' 145,000 ' 145,000 
South Africa 7 т 139,833 32,878 45,778 44,067 40,340 ° 
Spain 198,000 * 154,746 155,000 “ 155,000 ' 155,000 
Turkey‘ | S ^ 950,000 930,000 900,000 1,000,000 
Turkmenistan? — — Е | 50,000 50,000 50,000 50,000 50,000 
Ukmin* —— i — 300,000 300,000 300,000 300,000 300,000 
United States 4,710,000 4,940,000 4,820,000 4,910,000" 3,650,000 
Zimbabwe? 00 c0 -- 500 500 100 100 — 100 
Total — A 11,400,000" — 11,300000* 11,600,000 —— 9,660,000 


"Estimated, РР Preliminary, 'Revised. -- Zero. 

World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
"Table includes data available through September 25, 2010. 

"In addition to the countries listed, Canada and China are thought to produce bentonite, but output is not reported, and available 


information | IS inadequate to make reliable estimates of output levels. 
"Includes bentonitic clays. 


"Reported figure. 

"Year beginning March 2] of that stated. 

"Information i 15 inadequate to formulate reliable estimates for individual countries, except Armenia, Georgia, Turkmenistan, and Ukraine. 
Montmorillite type bleaching clay. 

“Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 


"May include other clays. 


TABLE 17 
5: 
FULLER'S EARTH: WORLD PRODUCTION, BY COUNTRY 


(Metric tons) 


ore e e tee ee | 


a Country? - 2005 |— 2006 — 2007 — ^ 2008 2009 — 
Algeria Е i 831 ие о _ " 
Australia, a âttapulgite® — MM 9.800 10,000 10,000 10,000 9.500 | 
Guatemala Rag С=с Е 19 109 -- " = 
aly, ee 3,000 3,000 3,000 3,000 3,000 
Mexico 7 197,265 102,400 34,175 66,123 108,139 
Morocco, sm этесе TT - 15,000 15,000 15,000 15,000 15,000 
Pakistan D = 17,001 * 18,000 19,000 20,000 21,000 
Senegal, ‚ attapulgite — a 127,000 140,000 150,000 * 167,000 170,000 
South Africa, а, attapulgite Е 34,340 ' 49.225 68,377 69,876 52,102 
Spain." Nnnc IEEE 

_Atapulgite “== чананын а 20,000 20,000 20,000 20,000 20,000 

Sepiolite eee aa 800,000 800,000 800,000 ' " 800.000 — 800.000 — 


See footnotes a at end oft table. — — 
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TABLE 17—Continued 


FULLER'S EARTH: WORLD PRODUCTION, BY COUNTRY? 


(Metric tons) 


Country’ 2005 

United Kingdom" * 115.000 
United States" 5 2,730,000 
Total 3,980,000 


"Estimated. "Revised. -- Zero. 


2. 
3. 


2006 


`v- 


540.000 
700,000 


2007 
2.600.000 
3.720.000 


200% 


2.340.000 ' 
3.510.000 


2009“ 


- 


2.010,000 4 
3.210,000 


1 с ГР « ~ ~ Р | 
Excludes centrally planned economy countries and former such countries, some of which presumably produce fuller's earth but for 


which no information is available. Table includes data available through September 25, 2010. 


"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals cioe 


3 TM š " : р 
на К listed, France, India, Iran, Japan, and Turkey have reportedly produced fuller’s earth in the 


past and may continue to do so, but output is not reported, and available information is inadequate to make reliable estimates of output 


levels. 

"Reported figure. 

‘Salable product. 

"Sold or used by producers. 


"Excludes attapulgite. 


Country” 
Algeria ЕС 
Argentina | | 
Australia, includes ball clay" 
Austria, marketable 
Bangladesh" " 
Belgium’ 


Bosnia and Herzegovina, crude 


TABLE 18 
KAOLIN: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons) 


2005 
34,386 
54,903 

230,000 
55,508 
8.400 
300.000 


14,500 ' 


Brazil. beneficiated 
Bulgaria 
Chile 


2,410,000 
1,380,000 
15,183 


Czech Republic — — 


3,882,000 


с 
Denmark. sales 


Ecuador 


Egypt 
Eritrea 


Ethiopia ш 
e 
France, marketable 
Germany 
Greece _ 
Guatemala 
Hungary. processed 
India: 
| Processed 


Salable crude m 
See footnotes at end of table. 


2.500 
25,078 
415,400 
100 

3,726 
316,000 
3,767,662 


49,912 ' 


4,107 
7,000 


190,000 
560,000 


2006 
32.523 
49,619 
250.000 
51,900 
8.500 
300,000 
69.643 
2,455,000 
1,658,000 
44,642 
3,768,000 
2,500 
11,504 
416,000 
100 

1,641 

300,000 
3,815,173 
50,000 
4,395 
7,000 


200,000 
560,000 


2007 
106,567 


69.354 
250.000 
56.690 
8.600 
300,000 


188,033 " 
2,480,000 " 


1,631,000 
87.901 
3,604,000 
2,500 
18,618 


331,671" 


100 


1.400 "€ 
307,253 ? 


3,842,514 


40,000 ' 
2.663 ' 


3.000 


200,000 
570,000 


2008 
50,788 
55.000 ' 

230.000 
49,527 ' 
8.500 ' 

300.000 
259,325 ' 


2.674.000 ' 
1,530,000 ' 


63,526 


3.833,000 


2.500 
12,000 
523,327 ' 

100 
1,275 ' 
300,000 


3,611,851 ' 


4,360 ' 
2.803 ' 
3,000 


210,000 


20810000 —— 


2009* 
50.000 
60.000 

230.000 
45.000 
8,500 
300.000 
259.000 
2.680,000 
1.530.000 
48,354 
2.886.000 

2,500 
13.000 


550,000 
100 

3,534 
300.000 
3,200,000 


1.879 
3,000 


210.000 


580,000 


Р 


5 


5 


5 


5 


5 
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TABLE 18—Continued 
1.2 
KAOLIN: WORLD PRODUCTION, BY COUNTRY 


(Metric tons) 


20095 . 


| сату = 205 _ _ 206 — 2007 zn 
Indonesia® — ^ 15,000 15,000 15,000 15,000 15,000 
[E 311,501 ° 310,000 350,000 320,000 320,000 
Italy, kaolinitic earth — _ 506,597 469,702 635,297 ' 591,298" 1,069,938 ° 
Japan CSS X 10,500 10,500 11,000 11,000 * 12,000 
Jordan BEDS VEU 168,264 112,787 101,000 181,018 ' 177,470 
| EMEN 780 810 910 940 850 
Korea, Republic of 2,767,091 2,399,458 688,330 ' 954,584 960,000 
Kyrgyzstan 400,000 400,000 400,000 400.000 400,000 
Malaysia К 494,511 341,223 587,508 506,462 ' 463,736 ? 
Меко — 877,147 961,800 86,784 85,09] 78,086 5 
New Zealandi | O eae 15,750 14,864 14,130 12,761 9,016 * 
Nigeria | 93,000 100,000 100,000 100,000 100,000 
Pakistan и 37,732 38,000 * 39,000 40,000 * 40,000 
Paraguay —— Pu 66.600 66,000 66,000 66.000 66.000 
"CE © 2.700 5,750 7,532 13,215 9.347 * 
Poland, washed 159,207 199,755 210,373 221,275 220,000 _ 
Ропива = SS 164,072 167,792 183,598 " E H 
Romana S 20,266 11,063 7,576 4,000 * 1,000 
Russia, concentrate? ——— 45,000 45,000 45,000 45,000 45,000 
Saudi Arabia O 1.500 4,000 4,400 4,400 50,000 
Serbia: 

бе о 95,000 ° 110,000 110,000 110,000 110,000 
Washed SS 16,000 * 18,000 10,000 10,000 10,000 
Slovakia 7 31.000 $8,000 46,000 44,000 ' 44,000 
South Africa 59,356 51,602 50,839 39,505 31,048 > 
Spain, marketable, crude and washed’ 456,000 ' 464,049 450,000 ' 465,000 ' 465,000 ° 
Sri Lanka — 9,400 * 10,914 ' 11,178 ' 10,039 ' 10,000 
Thailand, beneficiated == 156,853 157,900 159,186 ' 162,215 160,000 
Turkey КОШ Е 908,862" 1,064,107" 914,117" 900000" 00.000 
‘ene tS 31,000 30,000 30,000 30,000 30,000 
е 1,566,000 1,731,000" 2,172,000" 1,775,000" 1,119,000 
United Kingdom, sale ————— 1,911,000 1,800,000 1,800,000 * — 1,800,000 * 1.800.000 
United States’ 4 899.99 7,470,000 7,110,000 6,740,000 5,290,000 * 
нын" 5500000 5500000 550000 5,500000 5500000 
ioc MON ПОЕ 10,000 10,000 10,000 10.000 10,000 
Vietnam _ "T" 650,000 650,000 650,000 650,000 650,000 
г NBN 200 200 200 _ 200 200 
ecu ____39,100,000" 38,900,000 36,700,000" 36:100000" 33,000,000 — 


— m 


и 
Estimated. "Preliminary. ‘Revised. -- Zero. 


1 
W : Ре gs 
orld totals, U S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


2 | 
Table includes data available through September 25, 2010. 


3 
In additi 67 | í TCR 
dition to the countries listed, China, Morocco, and Suriname may also have produced kaolin, but information is inadequate to make 


reliable estimates of output levels. 


Data for Year ending June 30 of that stated. 


$ 
Reported figure. 


ont | 
m у negro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
udes | 
crude and washed kaolin and refractory clays not further described. 


8 
Dry weight. 
Ka li 
oun sold ог used by producers, 


L ; 
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COBALT 
By Kim B. Shedd 


Domestic survey data and tables were prepared by Cheryl J. Crawford, statistical assistant, and the world production tables 
were prepared by Lisa D. Miller and Glenn J. Wallace, international data coordinators. 


In 2009, world production of refined cobalt increased, 
primarily as a result of increased production from Australia, 
China, and Congo (Kinshasa). The United States did not mine 
or refine cobalt in 2009. However, a small number of mining 
operations produced negligible amounts of byproduct cobalt as 
intermediate products. Since 1993, sales of excess cobalt from 
the National Defense Stockpile (NDS) have contributed to U.S. 
and world supplies. 

According to the Cobalt Development Institute (20102), 
world apparent consumption of cobalt was approximately 
36,000 metric tons (t), about 8% less than that of 2008. Chinese 
apparent consumption increased, but consumption from other 
regions decreased. The U.S. spot price for cobalt generally 
trended upward after reaching a low of less than $12 per pound 
in February. Salient U.S. and world cobalt statistics for 2009 and 
the previous 4 years are listed in table 1. 
| Cobalt is a metal used in numerous diverse commercial, 
industrial, and military applications, many of which are 
considered strategic and critical. On a global basis, the leading 
use of cobalt is in rechargeable battery electrodes. Superalloys, 
which are used to make parts for gas turbine engines, are 
"d major ше for cobalt. Cobalt is also used to make airbags 
or automobiles; catalysts for the petroleum and chemical 
Industries; cemented carbides (also called hardmetals) and 
diamond tools; corrosion- and wear-resistant alloys; drying 
agents for inks, paints, and varnishes; dyes and pigments; 

Ae for porcelain enamels; high-speed steels; magnetic 
8 media; magnets; and steel-belted radial tires. 


Legislation and Government Programs 


D * 
30 ae fiscal year 2009 (October 1, 2008, through September 
: ^2), the Defense National Stockpile Center (DNSC), U.S. 


80 mill у 
: мы пао basic ordering agreement (BOA) (table 2). 
m =. 14% of the 1,360-metric-ton (3-million-pound) 
owed for sale under the fiscal year 2009 Annual 


urin | 
8 calendar year 2009, the DNSC sold 169 t of cobalt 


Valued at nu 
tota etn ion under the BOA. On December 3 1, the 
of cobalt E Cobalt Inventory held by the DNSC was 293t 
* Department 
| fea curen Defense (DOD) was directed by Congress 
“ermine whe e оку to dispose of NDS material and 
е future ae ЊЕ NDS was Properly configured to 
9! Current o Ну of materials for defense needs in 
оцу concluded the каны conditions. А DOD working 

C's current disposal policy required 


revision and that the NDS should be reconfigured into a 
Strategic Material Security Program to encompass the full 
range of responsibilities required to develop an integrated and 
comprehensive approach to strategic materials management. 
The working group supported DNSC's recommendation to 
temporarily suspend or limit the sale of 13 materials which 
had no viable substitutes and on which the United States was 
wholly or substantially import dependent or at a significant risk 
of supply disruption. Sales of cobalt were curtailed to hold a 
goal quantity equivalent to 1 year's АМР (U.S. Department of 
Defense, 2010, p. 1—2). 


Production 


With the exception of negligible amounts of byproduct cobalt 
produced from Stillwater Mining Co.'s platinum-group metal 
(РОМ) operation in southeastern Montana, the United States did 
not mine or refine cobalt in 2009. Cobalt-bearing nickel sulfate 
produced from Stillwater's mining and refining operations was 
sold to several companies. Some of southeastern Missouri's lead 
ores contained minor amounts of cobalt. 

In late 2009, Formation Metals Inc. (formerly Formation 
Capital Corp.) received approval from the U.S. Forest Service 
to begin construction of its Idaho cobalt project and began to 
actively pursue financing. Formation planned to develop an 
underground cobalt-copper-gold mine and mill complex in the 
Idaho Cobalt Belt in Lemhi County and retrofit its Big Creek 
hydrometallurgical complex near Kellogg, ID, to refine the 
concentrates. The refinery was to produce approximately 1,500 
metric tons per year (t/yr) of cobalt as high-grade cathode | 
suitable for critical superalloy applications. Formation estimated 
that construction would take 12 to 14 months (Formation Metals 
Inc., 2010, p. 3, 6). 

Kennecott Minerals Co., a fully owned subsidiary of Rio 
Tinto (Melbourne, Australia, and London, United Kingdom), 
continued to work on permitting for its Eagle project in 
Michigan. The project comprised a small underground 
nickel-copper mine in the Eagle deposit in the Yellow Dog 
Plains area northwest of Marquette and a rehabilitated mill 
in Humboldt Township, which would produce concentrate 
for export. At the proposed rate of 16,000 t/yr of nickel, an 
estimated 400 t/yr of cobalt would be produced during a 7-year 
mine life, based on nickel and cobalt grades in the resource. 

By early 2010, Kennecott had received all of the State permits 
needed for the project (Kennecott Eagle Minerals Co., 2010; Rio 
Tinto, 2010, p. 39, 41). 

The Minnesota Department of Natural Resources and the 
U.S. Army Corps of Engineers prepared a draft environmental 
impact statement for PolyMet Mining Corp.'s NorthMet 
project. The project entailed open pit mining of the NorthMet 
polymetallic deposit in the Duluth Complex of northeastern 
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Minnesota, refurbishing the crushing and grinding equipment in 
the company's nearby Erie plant, and adding a new beneficiation 
circuit and hydrometallurgical plant. The final products of 

the project would be copper cathode, a nickel-cobalt mixed 
hydroxide, and a precipitate of PGMs and gold. PolyMet 
planned to develop the project in stages and sell either a bulk 
concentrate or separate copper and nickel concentrates during 
the construction and commissioning of the hydrometallurgical 
plant (table 8). PolyMet and Swiss trading firm Glencore 
International AG had a strategic partnership whereby Glencore 
would invest in Polymet and purchase or market NorthMet's 
concentrates, intermediate products, and metal (PolyMet Mining 
Corp., 2009, p. 9, 13, 15-17, 27). 

U.S. processors made cobalt chemicals and cobalt metal 
powders from refined cobalt materials and (or) cobalt-bearing 
scrap. U.S. Geological Survey (USGS) data on chemical and 
metal powder production, shipments, and stocks were derived 
from a monthly voluntary survey of U.S. cobalt processors. 
Information from this survey was used to prepare the statistics 
on cobalt consumption and stocks in table 3. The sole producer 
of cobalt metal powder. Global Tungsten & Powders Corp. of 
Towanda, PA. produced the cobalt as a byproduct of tungsten 
recovered from cemented carbide scrap. U.S. production 
and shipments of cobalt metal powder are withheld to avoid 
disclosing company proprietary data. 

The Hall Chemical Co. was acquired by newly formed CP 
Chemicals LP (New Castle. DE) from Meridian Group. the 
investment banking and management consulting firm that 
had been appointed as receiver when Hall Chemical ceased 
operations owing to insufficient funds. The Hall С hemical 
Co. was founded in 1946 and produced cobalt chemicals at 
its Wickliffe, OH, plant. The new owners planned to restart 
operations by yearend (Tascarella. 2009). | 

Carolmet Cobalt Products (a division of n.v. Umicore, s.a.) 
ceased production at its Maxton plant near Laurinburg, NC. 
The plant, which began operations in 1980 as a producer of | 
cobalt metal powder. had been producing cobalt salts prior to its 
closure (Witten. 2009; n.v. Umicore, $.а., 2010, p. 53). 


Consumption 


U.S. apparent consumption for 2009, as calculated from net 

imports, consumption from purchased scrap, and changes In 
ment and industry stocks, was 26% lower than that of 
20 pura 1). The decrease was primarily because net imports 
с 2009 жеге significantly lower than those of 2008. | 
S, reported consumption of cobalt in 2009 was 15% lower 

ag of 2008. Metallurgical industries used 18% less cobalt 
n did in 2008; cobalt consumption for chemical uses 
ae x wer. Reported consumption was derived by the 
sisi voluntary surveys of U.S. operations. Most of the 
p cobalt chemical uses were obtained from the cobalt 
ih survey. A second survey covered a broad range 
E nsuming companies, such as cemented carbide, 
ae iari: and superalloy producers. For this survey, more 
ms @ слане were canvassed on а monthly or 
D i à Reported consumption and stocks data in tables 1 
s b amm to account for nonrespondents. 
an 
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Prices 


The annual average U.S. spot price for cathode (minimum of 
99.8% cobalt), as reported by Platts Metals Week, was less than 
one-half that of 2008 (table 1). After reaching a low of $11.50 
to $14.00 per pound in late February, the price generally trended 
upward and was highest in early November at $22.00 to $23.50 
per pound. 

Trends in Platts’ prices for Zambian cobalt (minimum 99.6% 
cobalt) and Russian cobalt (minimum 99.3% cobalt) were 
similar to those for U.S. spot cathode. The annual averages of 
weekly prices for Zambian cobalt and Russian cobalt were each 
$16.55 per pound, and less than one-half of those in 2008. 

In early 2009, BHP Billiton (Melbourne, Australia, and 
London, United Kingdom) suspended sales of cobalt via its 
Cobalt Open Sales System Web site. The company planned to 
market its cobalt directly to customers (BHP Billiton, 2009a). 

Financial services company Credit Suisse Group offered 
a financial product based on cobalt in a joint venture with 
Glencore. The product was intended to allow hedge funds and 
other interested parties to buy over-the-counter futures positions 
in cobalt settled against the Metal Bulletin price (Metal Bulletin, 
2007). 

The London Metal Exchange (LME) launch of a cobalt 
futures contract was delayed until February 2010. Under the 
proposed contract, cobalt would trade in | -metric-ton lots (in 
100 to 500 kilogram drums) of minimum 99.3% cobalt, and 
would be delivered by brand, with impurities identified, to 
warehouses in Baltimore, Rotterdam, and Singapore. The cobalt 
would be traded by open outcry ring trading, on an electronic 
trading platform, and by an interoffice telephone market. 

LME prices could be used by industry as a reference price. By 
mid-February 2010, cobalt from the following six producers 
had been approved for delivery against the LME contract: 
Jiangsu Cobalt Nickel Metal Co. Ltd., Jinchuan Group Ltd., 
Kasese Cobalt Co. Ltd., Sumitomo Metal Mining Co., Ltd., Vale 
Inco Ltd., and Votorantim Metais Niquel S/A (London Metal 
Exchange Ltd., The, 2010). 


Foreign Trade 


Net import reliance as a percentage of apparent consumption 
is used to measure the adequacy of current domestic production 
to meet U.S. demand. Net import reliance was defined as 
imports minus exports plus adjustments for Government 
and industry stock changes. Releases from stocks, including 
shipments from the NDS, were counted as part of import 3 
reliance, regardless of whether they were originally importe d 
produced in the United States. In 2009, net import reliance s 
a percentage of apparent consumption was 76%. Because ' de 
was no measurable U.S. primary cobalt production in 2009, | 
indicates that 76% of U.S. cobalt supply was from imports =. 
stock releases of primary cobalt and 24% was from domest 
imported scrap. | 

In 2009, "e United States imported 28% less cobalt n 
did in 2008 (tables 4, 5). Ten countries supplied more yn 
of U.S. imports. Norway was the leading supplier, optem 
by China, Russia, Finland, Canada, Belgium, Australia, 
Morocco, and the United Kingdom. 
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The United States imported 387 t, gross weight, of unwrought 
cobalt alloys valued at $10.3 million. These materials were 
sourced from nine countries, with Canada supplying the 
majority (98%). The United States imported 650 t, gross weight, 
of cobalt waste and scrap valued at $9.1 million. Eight countries 
supplied 95% of this material—the United Kingdom (32%), 
Ireland (3196), Japan (1196), France (7%), Germany (6%), India 
and Tunisia (3% each), and Mexico (2%). The United States 
also imported 154 t, gross weight, of wrought cobalt and cobalt 
articles valued at $15.7 million. The leading suppliers of these 
materials were the United Kingdom (52%), Canada (18%), 
Germany (16%), and China, France, and Japan (5% each). 

U.S. exports of unwrought cobalt and cobalt contained in 
chemicals decreased by 14% compared with those of 2008. As 
listed in table 6, the leading destinations for these exports were 
Ireland, France, Japan, Belgium, Germany, and China. The 
United States also exported 1,340 t, gross weight, of wrought 
metal and cobalt articles valued at $78.5 million. 


World Review 


Cobalt was produced as a byproduct of copper, nickel, 
and other metals, and as a primary product. Primary cobalt 
production included Moroccan mine and refinery production, 
the artisanal mining of the mineral heterogenite in Congo 
(Kinshasa), and the recovery of cobalt from previously 
stockpiled intermediate materials [for example, slags in Congo 
(Kinshasa) and Zambia], which were processed primarily to 
recover cobalt, 

Refinery capacity by country is listed in table 7. Plants that 
Processed refined cobalt, used secondary materials (scrap) as 
their main source of feed, or produced a cobalt product that 
required further refining were not included. 

The following review by country focuses on operations 
: oc during 2009. Expansions to those operations 
: greenfield projects that were forecast to begin producing 
tween 2010 and 2014 are listed in table 8. 
Mans La Yabulu nickel-cobalt refinery in Townsville, 
1100 tof А Бу Queensland Nickel Pty Ltd., produced 
liue] E б cobalt as cobalt oxide hydroxide; 6% more 
Пе dim | i oduced in 2008. Yabulu processed lateritic ore 
and nickel. cob das Caledonia, and the Philippines, 
avensthorpe Min y oxide from BHP Billiton $ 
Australia. In | € and processing operation in Western 
to suspend Kid indt EL Billiton announced that it planned 
mixed hydroxide avensthorpe and stop refining the 
abut at Yabulu. BHP Billiton subse uently sold th 
refinery to Australian busi i 4 Е 
avensthorpe operation 16 6: sinessman Clive Palmer and the 
irst Quantum Minerals Ltd. (BHP 


Billiton 200 
| 9b; Cobalt Dev | 
MA elopm : Fi 
uantum Mine Is on р D. Institute, 20102; First 


Pressure aci 
Cid | 
Comprised И. Plant. The nickel sulfide operations 

Billiton ап iio DEMOS, which processed ores mined by 
smelter where nick = from other companies; the Kalgoorlie 
Dicke] refine which matte was produced; and the Kwinana 

, produ NEC у а 

"wr an ced cobalt in intermediate nickel- 


m 


cobalt mixed sulfide that was subsequently toll-refined to cobalt 
cathode in Norway by Xstrata Nickel (a business unit of Xstrata 
plc). This tolling agreement reportedly expired during the year 
(Wallop, 2009). 

The Murrin Murrin Nickel Cobalt Joint Venture (60% Minara 
Resources Ltd. and 40% Glencore) produced a record 2,350 t 
of cobalt as metal powder and briquettes from its nickel-cobalt 
laterite mining and pressure-acid leaching operation near 
Leonora, Western Australia, 16% more than the 2,018 t 
produced in 2008. Minara’s demonstration plant for recovering 
nickel and cobalt by heap-leaching stockpiled ore-reject material 
provided 124 t of the cobalt produced (Minara Resources Ltd., 
2010, p. 18—19). 

In late 2008, OJSC MMC Norilsk Nickel placed the Cawse 
nickel laterite mine and processing plant, the Silver Swan 
underground nickel sulfide mine, and the Waterloo underground 
nickel sulfide mine on indefinite care-and-maintenance status 
In early 2009, Norilsk suspended operations at its remaining | 
Western Australian nickel operations—the Black Swan and 
Lake Johnston nickel sulfide mines and mills—and placed them 
on care-and-maintenance status (OJSC MMC Norilsk Nickel 
2009). | 

Panoramic Resources L td. produced conc ini 
420 t of cobalt (408 t in 2008) from its MM aen dd "e 
nickel-copper sulfide mine operation in Western A : 

| uStralia. The 
concentrates were shipped to Jinchuan's operations in China 
under a long-term offtake agreement (Panoramic Resource 
Ltd., 2009, p. 2; 2010, p. 2). = 

China Minmetals Non-Ferrous Metals Co., Ltd. ac uired 
the Avebury nickel sulfide mine in Tasmania and the ae 
zinc mine in northern Queensland from OZ Minerals Ltd Ae 
to being placed on care-and-maintenance status in late 200: 
nickel concentrate from Avebury was shipped to J inchuan | d 
an о аке agreement. Zinc concentrates produced from Ше. Е 
е о shipped to Nyrstar МУ» Budel smelter in 
the Netherlands, where cobalt was 
Ше О as recovered as filter cake (OZ 

At yearend, Fox Resources Ltd. announced that it would 
restart production at its Radio Hill operation near Karratha 
Western Australia. Fox planned to process stockpiled | 
nickel-copper sulfide ore using bacterial heap leaching. The 
Radio Hill mine and mill remained on care-and-maintenance 
status (Fox Resources Ltd., 2010, p. 1). 

Xstrata Nickel Australasia produced 459 t of cobalt in nickel 
sulfide concentrates from the Cosmos and Sinclair operations 
in Western Australia in 2009 (120 t during the 11 months of 
ownership in 2008) (Xstrata plc, 2010b). 

Belgium.— According to the Cobalt Development Institute 
(20102), Umicore’s 2009 cobalt refinery production decreased 
to 2,150 t from 3,020 t produced in 2008. Umicore converted 
cobalt metal, residues, and other cobalt-bearing materials into 
a wide range of cobalt specialty products, including metal 
powders, hydroxides, oxides, salts, and compounds. Umicore's 
cobalt refining took place at plants in Olen, Belgium, and 
Ganzhou, China. The company's cobalt processing plants were 
in Arab, AL, and Laurinburg, NC, in the United States; Bruges, 
Belgium; Fort Saskatchewan, Alberta, Canada; Jiangmen and 
Shanghai, China; and Cheonan, Republic of Korea. In 2009, 
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Minnesota, refurbishing the crushing and grinding equipment in 
the company's nearby Erie plant, and adding a new beneficiation 
circuit and hydrometallurgical plant. The final products of 

the project would be copper cathode, a nickel-cobalt mixed 
hydroxide, and a precipitate of PGMs and gold. PolyMet 
planned to develop the project in stages and sell either a bulk 
concentrate or separate copper and nickel concentrates during 
the construction and commissioning of the hydrometallurgical 
plant (table 8). PolyMet and Swiss trading firm Glencore 
International AG had a strategic partnership whereby Glencore 
would invest in Polymet and purchase or market NorthMet's 
concentrates, intermediate products. and metal (PolyMet Mining 
Corp., 2009, p. 9. 13, 15-17, 27). 

U.S. processors made cobalt chemicals and cobalt metal 
powders from refined cobalt materials and (or) cobalt-bearing 
scrap. U.S. Geological Survey (USGS) data on chemical and 
metal powder production, shipments. and stocks were derived 
from a monthly voluntary survey of U.S. cobalt processors. 
Information from this survey was used to prepare the statistics 
on cobalt consumption and stocks in table 3. The sole producer 
of cobalt metal powder. Global Tungsten & Powders Corp. of 
Towanda, PA. produced the cobalt as a byproduct of tungsten 
recovered from cemented carbide scrap. U.S. production | 
and shipments of cobalt metal powder are withheld to avoid 
disclosing company proprietary data. 

The Hall Chemical Co. was acquired by newly formed CP 
Chemicals LP (New Castle, DE) from Meridian Group, the 
investment banking and management consulting firm that 
had been appointed as receiver when Hall С hemical ceased 
operations owing to insufficient funds. The Hall Chemical 
Co. was founded in 1946 and produced cobalt chemicals at 
its Wickliffe, OH, plant. The new owners planned to restart 
operations by yearend (Tascarella, 2009). | 

Сагојте! Cobalt Products (a division of n.v. Umicore, s.a.) 
ceased production at its Maxton plant near Laurinburg, NC. 
The plant, which began operations 1n 1980 аза producer of | 
cobalt metal powder, had been producing cobalt salts prior to its 
closure (Witten, 2009; n.v. Umicore, S.a., 2010, p. 53). 


Consumption 


U.S. apparent consumption for 2009, as calculated from net 
i orts consumption from purchased scrap, and changes in 
A un ent and industry stocks, was 26% lower than that of 
s + 1). The decrease was primarily because net imports 
ape were significantly lower than those of 2008. 
s rted consumption of cobalt in 2009 was 15% lower 
n | ^ 2008. Metallurgical industries used 18% less cobalt 
сона did in 2008; cobalt consumption for chemical uses 
iet | wer. Reported consumption was derived by the 
— voluntary surveys of U.S. operations. Most of the 
PED o chemical uses were obtained from the cobalt 
ка survey. А second survey covered a broad range 
pe nsuming companies, such as cemented carbide, 
id — and superalloy producers. For this survey, more 
c ский were canvassed on а monthly or 
понети Reported consumption and stocks data in tables ! 


basis. 
a баз estimates to account for nonrespondents. 
an 
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Prices 


The annual average U.S. spot price for cathode (minimum of 
99.8% cobalt), as reported by Platts Metals Week, was less than 
one-half that of 2008 (table 1). After reaching a low of $11.50 
to $14.00 per pound in late February, the price generally trended 
upward and was highest in early November at $22.00 to $23.50 
per pound. 

Trends in Platts’ prices for Zambian cobalt (minimum 99.6% 
cobalt) and Russian cobalt (minimum 99.3% cobalt) were 
similar to those for U.S. spot cathode. The annual averages of 
weekly prices for Zambian cobalt and Russian cobalt were each 
$16.55 per pound, and less than one-half of those in 2008. 

In early 2009, BHP Billiton (Melbourne, Australia, and 
London, United Kingdom) suspended sales of cobalt via its 
Cobalt Open Sales System Web site. The company planned to 
market its cobalt directly to customers (BHP Billiton, 20098). 

Financial services company Credit Suisse Group offered 
a financial product based on cobalt in a joint venture with 
Glencore. The product was intended to allow hedge funds and 
other interested parties to buy over-the-counter futures positions 
in cobalt settled against the Metal Bulletin price (Metal Bulletin, 
2007). 

The London Metal Exchange (LME) launch of a cobalt 
futures contract was delayed until February 2010. Under the 
proposed contract, cobalt would trade in | -metric-ton lots (in 
100 to 500 kilogram drums) of minimum 99.3% cobalt, and 
would be delivered by brand, with impurities identified, to 
warehouses in Baltimore, Rotterdam, and Singapore. The cobalt 
would be traded by open outcry ring trading, on an electronic 
trading platform, and by an interoffice telephone market. 

LME prices could be used by industry as a reference price. By 
mid-February 2010, cobalt from the following six producers 
had been approved for delivery against the LME contract: 
Jiangsu Cobalt Nickel Metal Co. Ltd., Jinchuan Group Ltd., 
Kasese Cobalt Co. Ltd., Sumitomo Metal Mining Со., Ltd., Vale 
Inco Ltd., and Votorantim Metais Niquel S/A (London Metal 
Exchange Ltd., The, 2010). 


Foreign Trade 


Net import reliance as a percentage of apparent consumption 
is used to measure the adequacy of current domestic production 
to meet U.S. demand. Net import reliance was defined as 
imports minus exports plus adjustments for Government | 
and industry stock changes. Releases from stocks, including 
shipments from the NDS, were counted as part of import 
reliance, regardless of whether they were originally impo 
produced in the United States. In 2009, net import je e 
a percentage of apparent consumption was 76%. Because nu 
was no measurable U.S. primary cobalt production in 2009, : 
indicates that 76% of U.S. cobalt supply was from de 
stock releases of primary cobalt and 24% was from domes"! 
imported scrap. | 
"In 2009, ihe United States imported 28% less cobalt gu 
did in 2008 (tables 4, 5). Ten countries supplied mo 
of U.S. imports. Norway was the leading supplier, је o Em 
by China, Russia, Finland, Canada, Belgium, Australia, 
Morocco, and the United Kingdom. 
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The United States imported 387 t, gross weight, of unwrought 
cobalt alloys valued at $10.3 million. These materials were 
sourced from nine countries, with Canada supplying the 
majority (98%). The United States imported 650 t, gross weight, 
of cobalt waste and scrap valued at $9.1 million. Eight countries 
supplied 95% of this material—the United Kingdom (32%), 
Ireland (3196), Japan (1196), France (796), Germany (6%), India 
and Tunisia (396 each), and Mexico (296). The United States 
also imported 154 t, gross weight, of wrought cobalt and cobalt 
articles valued at $15.7 million. The leading suppliers of these 
materials were the United Kingdom (52%), Canada (18%), 
Germany (1696), and China, France, and Japan (5% each). 

US. exports of unwrought cobalt and cobalt contained in 
chemicals decreased by 14% compared with those of 2008. As 
listed in table 6, the leading destinations for these exports were 
Ireland, France, Japan, Belgium, Germany, and China. The 
United States also exported 1,340 t, gross weight, of wrought 
metal and cobalt articles valued at $78.5 million. 


World Review 


Cobalt was produced as a byproduct of copper, nickel, 
and other metals, and as a primary product. Primary cobalt 
production included Moroccan mine and refinery production, 
the artisanal mining of the mineral heterogenite in Congo 
(Kinshasa), and the recovery of cobalt from previously 
stockpiled intermediate materials [for example, slags in Congo 
(Kinshasa) and Zambia], which were processed primarily to 
recover cobalt. 

Refinery capacity by country is listed in table 7. Plants that 
Processed refined cobalt, used secondary materials (scrap) as 
their main source of feed, or produced a cobalt product that 
required further refining were not included. 

; Ed review by country focuses on operations 
Е веі during 2009. Expansions to those operations 
be 5 enfield projects that were forecast to begin producing 

Poss 2010 and 2014 are listed in table 8. 
быы Yabulu nickel-cobalt refinery in Townsville, 
1700 ot oe d Nickel Pty s. produced 
than the 1,600 t node ru = и in б iic 
imported from EH eae a ulu processed lateritic ore 
and nickel-cobalt mixed h dio » Piin E m 

avensthorpe Мо, у roxide from BHP Billiton S 
Australia. [n early 2009 BHP B d NO. 
suspend operations SR Billiton announced that it planned 
ted hydroxid avensthorpe and stop refining the 
"us € at Yabulu. BHP Billiton subse uently sold th 

ећпегу to Australia busi OE. у 
Ё suni n businessman Clive Palmer and the 
Dok on to First Quantum Minerals Ltd. (BHP 


Мс Development Institute, 20102; First 
BHP Bill s Ltd., 2010, p. 9). 
сезе two E ios West operations in Western Australia 
The laterite operatio of ore— nickel laterite and nickel sulfide. 
Pressure ac; | was the Ravensthorpe Mine and enhanced 
Comprise S Ing plant. The nickel sulfide operations 

Billiton an ao ncentrators, Which processed ores mined by 
Smelter w ere ni ose from other companies; the Kalgoorlie 
Nickel refinery ickel matte Was produced; and the Kwinana 


jW ich produ "EE" 
"p зу, Ced cobalt in Intermediate nickel- 
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cobalt mixed sulfide that was subsequently toll-refined to cobalt 
cathode in Norway by Xstrata Nickel (a business unit of Xstrata 
plc). This tolling agreement reportedly expired during the year 
(Wallop, 2009). 

The Murrin Murrin Nickel Cobalt Joint Venture (60% Minara 
Resources Ltd. and 40% Glencore) produced a record 2,350 t 
of cobalt as metal powder and briquettes from its nickel-cobalt 
laterite mining and pressure-acid leaching operation near 
Leonora, Western Australia, 16% more than the 2,018 t 
produced in 2008. Minara's demonstration plant for recovering 
nickel and cobalt by heap-leaching stockpiled ore-reject materia] 
provided 124 t of the cobalt produced (Minara Resources Ltd., 
2010, p. 18-19). 

In late 2008, OJSC MMC Norilsk Nickel placed the Cawse 
nickel laterite mine and processing plant, the Silver Swan 
underground nickel sulfide mine, and the Waterloo underground 
nickel sulfide mine on indefinite care-and-maintenance status 
In early 2009, Norilsk suspended operations at its remainin | 
Western Australian nickel operations—the Black Swan d 
Lake Johnston nickel sulfide mines and mills—and placed them 
= and-maintenance status (OJSC MMC Norilsk Nickel, 

Panoramic Resources Ltd. produced c n ТЕ. 
420 t of cobalt (408 t in 2008) from its eter aa 
nickel-copper sulfide mine Operation in Western BT 
e ne were oe to Jinchuan's Operations in China : 
under a long-term offtake agree | 
Ltd., 2009, р. 2; 2010, p. > ment Panoramic Resources 

China Minmetals Non-Ferrous Metals Co., Ltd acquired 
the Avebury nickel sulfide mine in Tasmania and the с i 
zinc mine in northern Queensland from OZ Minerals ur 
to being placed on care-and-maintenance status in late X08 
nickel concentrate from Avebury was shipped to Jinchuan under 
an offtake agreement. Zinc concentrates produced from th 
пи audi niin to Nyrstar NV's Budel smelter i 
the Netherlands, where cobalt 
Minerals Ltd., 2009). МУР as filter cake (OZ 

At yearend, Fox Resources Ltd. announced that it would 
restart production at its Radio Hill operation near Karratha 
Western Australia. Fox planned to process stockpiled | 
nickel-copper sulfide ore using bacterial heap leaching. The 
Radio Hill mine and mill remained on care-and-maintenance 
status (Fox Resources Ltd., 2010, p. 1). 

Xstrata Nickel Australasia produced 459 1 of cobalt in nickel 
sulfide concentrates from the Cosmos and Sinclair operations 
in Western Australia in 2009 (120 t during the 11 months of 
ownership in 2008) (Xstrata plc, 2010b). 

Belgium.—According to the Cobalt Development Institute 
(20102), Umicore's 2009 cobalt refinery production decreased 
to 2,150 t from 3,020 t produced in 2008. Umicore converted 
cobalt metal, residues, and other cobalt-bearing materials into 
a wide range of cobalt specialty products, including metal 

powders, hydroxides, oxides, salts, and compounds. Umicore's 
cobalt refining took place at plants in Olen, Belgium, and 
Ganzhou, China. The company's cobalt processing plants were 
in Arab, AL, and Laurinburg, NC, in the United States; Bruges, 
Belgium; Fort Saskatchewan, Alberta, Canada; Jiangmen and 
Shanghai, China; and Cheonan, Republic of Korea. In 2009, 
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Umicore expanded the production capability of its plants in 
Cheonan and Jiangmen to include nickel-manganese-cobalt 
cathode materials for lithium-ion batteries, and announced a 
plan to build an industrial scale recycling facility for spent 
rechargeable batteries in Hoboken, Belgium (n.v. Umicore, s.a., 
2009; 2010, p. 14). 

Botswana.—Tati Nickel Mining Co. Pty. Ltd. (a Norilsk 
subsidiary) mined the Phoenix open pit and produced 
nickel-copper sulfide concentrates, which were toll-smelted by 
BCL Ltd. in Botswana (OJSC MMC Norilsk Nickel, 2010, 

p. 20). 

Brazil. —Votorantim Metais Níquel S.A. produced cobalt 
cathode at its refinery in Sao Miguel Paulista, Sao Paulo State, 
from lateritic nickel-cobalt ore mined from Niquelandia, Goias 
State. The company also produced nickel matte, primarily from 
sulfide ores mined and smelted at Fortaleza de Minas, Minas 
Gerais State. During the fourth quarter of 2009, Votorantim 
received nickel sulfide concentrate from Mirabela Nickel Ltd. 

Mirabela Nickel began production from its Santa Rita open 
pit nickel sulfide mine and concentrator in Bahia State, and by 
yearend produced 14 t of cobalt in concentrate. All concentrate 
produced from Santa Rita was committed via offtake 
agreements with Votorantim (50%) and Norilsk (50%) through 
2014 (Mirabela Nickel Ltd., 201 0). 

Canada.— Vale Inco Ltd. produced 1,575 t of cobalt in 2009, 
44% less than the 2,828 t produced in 2008. The decrease in 
production was the result of labor strikes at its operations in 
Sudbury from July through yearend and Voisey's Bay from 
August through yearend. Vale reported production in the form 
of cathode, 639 t, from its Port Colborne, Ontario, refinery; 
cobalt hydrate, 554 1, from its Thompson, Manitoba, refinery, 
and cobalt contained in unrefined products such as nickel 
concentrates, 491 t. Vale’s cobalt originated from nickel sulfide 
ores from company mines at Sudbury, Ontario, Thompson, 
Manitoba; and Voisey’s Bay in northeastern Labrador, and 
purchased feedstocks, including nickel sulfide ore from FNX 
Mining Co. Inc.’s Sudbury operations. Vale reported the 
following distribution of sources for its cobalt production: | 
Ontario, 359 t (804 t in 2008); Manitoba, 181 t (168 t in 2008); 
Voisey's Bay, 971 t (1,695 t in 2008); and external sources, 64 t 
(161 t in 2008) (Vale S.A., 2010, p. 32-33, 43-44). 

Xstrata Nickel produced 277 t of cobalt in concentrates 
from mines at Sudbury (538 t in 2008), 73 t of cobalt по 
concentrate from its Montcalm Mine northwest of Timmins, 

io (338 t in 2008), and 586 t of cobalt in concentrate from 
x е Mine in Quebec (512 t in 2008). Mine production 
Sudbury was lower than that of 2008 because of the 
= re of several high-cost, end-of-life mines but included 
| ups tion from the newly started Nickel Rim South Mine. 
2 mene from Montcalm was suspended after the first quarter 
dipl ‘of structural damage to the mine. Nickel-copper matte 
парне 2.416 t of cobalt was produced at the company's 
о ae (2,648 tin 2008); this was refined at Xstrata’s 
DA e seiner in Norway. Some of the cobalt in the matte 
— | ted from ores produced at company mines and some 
ee from custom feed materials, which were primarily 
eel concentrates and nickel-copper-cobalt secondary 


aterials (scrap). Custom feed from mining operations 
m 
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included nickel sulfide ores from URSA Major Minerals Inc.’s 
Shakespeare Mine in Ontario and First Nickel Inc.’s Lockerby 
Mine in Sudbury, and nickel sulfide concentrates produced 

by Crowflight Minerals Inc.'s Bucko Lake nickel mine in the 
Thompson Nickel Belt of Manitoba and Liberty Mines Inc. in 
Ontario. Secondary custom feed materials included battery- 
manufacturing scrap, high-grade slags, metal residues, smelter 
byproducts, spent batteries and catalysts, superalloy and other 
alloy scrap, and other secondary materials (Tollinsky, 2008; 
Xstrata Nickel, 2008, p. 9-11, 21; URSA Major Minerals Inc., 
2009; Xstrata plc, 2010b). 

The Fort Saskatchewan refinery of the joint venture of Sherntt 
International Corp. and General Nickel Co. S.A. produced a 
record 3,721 t of cobalt as metal powder and briquettes in 2009, 
9% more than the 3,428 t produced in 2008. Approximately 
93% of the cobalt was from nickel-cobalt mixed sulfides from 
the joint venture's operations at Moa Bay. Cuba; the remainder 
was from purchased feed materials. Limited activity related to 
the phase 2 expansion of the refinery took place during the year 
(table 8). As a result of a United States embargo on imports of 
products originating from Cuba, cobalt and nickel produced 
by Sherritt cannot be sold to customers in the United States 
(Sherritt International Corp., 2010, p. 8, 10). 

FNX mined ore from sulfide deposits in Sudbury. In 2009, 
the company shifted its focus from nickel to copper, and the 
payable cobalt production decreased to 4 t from 75 t in 2008. 
First Nickel's Lockerby Mine was on care-and-maintenance 
status all year. The company's sales of payable cobalt in 
concentrates decreased to 4 t from 33 t in 2008. In the summer 
of 2009, Liberty Mines resumed production from its Redstone 
Mine southeast of Timmins, Ontario, and development of the 
nearby McWatters Mine. Nickel sulfide ore from the mines 
was processed at the company's Redstone Mill; Liberty had 
agreements to sell the resulting concentrate to Xstrata Nickel in 
Sudbury and Jilin Jien Nickel Industry Company Ltd. in China 
(First Nickel Inc., 2010, p. 3-4, 18; FNX Mining Company Inc., 
2010, p. 8, 10; Liberty Mines Inc., 2010a, p. 27, 20105, p. 1-2). 

China.—China’s production of refined cobalt was nearly 
24.000 t, which made it the world's leading producer. In 2009, 
only a small portion of China's cobalt production originated 
from domestic mines. Most of the production was from 
imported ores, concentrates, and intermediate materials; the 
remainder was from stocks and scrap. Most of the imported raw 
materials were from Congo (Kinshasa). One analyst estimated 
that China imported 24,900 t of cobalt contained in ores, 
concentrates, and semirefined materials in 2009, up from 21,400 
t in 2008. China's imports of cobalt ores and concentrates and 
semirefined materials both increased in 2009 compared with 
those of 2008 (CRU International Ltd., 2010, p. 7; Xu, 2010, 

p. 5). | по cobalt 

The number of companies refining and (or) processing cove 
in China has been estimated to be as many as 120. The leading 
four refiners were Jinchuan, Zhejiang Huayou Cobalt Nickel | 
Materials Co., Ltd., Zhejiang Galico Cobalt & Nickel Materia 
Co., Ltd., and Ganzhou Yi Hao Umicore Industries, listed in : 
descending order of 2009 estimated cobalt production. ms 
produced cobalt as cathode and other products from its re d 
at Jinchang, Gansu Province. By 2009, the refinery's cobalt 


—2009 
U.S. GEOLOGICAL SURVEY MIN ERALS YEARBOOK 


о L—-——— 


- e 


production capacity had been increased to 10,000 t/yr. Some 
of Jinchuan's cobalt production was from domestic nickel- 
copper-cobalt sulfide ores mined and refined at Jinchang and 
some was from other cobalt or nickel feeds. Jinchuan's other 
feeds included cobalt intermediates (chemical compounds), 
which were either imported or produced in China from imported 
concentrates; nickel-copper concentrates from Australia, Spain, 
and Zambia; nickel concentrates from Australia; and nickel 
matte from BHP Billiton (Li, 2007; Metal Bulletin Daily, 2009a; 
Yang, 2009; CRU International Ltd., 2010, p. 4, 6). 

In 2009, the Chinese Government reversed its ban on toll 
processing cobalt materials. The reversal allowed companies 
to import cobalt concentrates and intermediates produced 
by hydrometallurgical methods for the production of cobalt 
metal, metal powder, and salts for export. It was intended to 
support Chinese producers by enabling them to rely less on the 
domestic market for the sale of their products (Bei jing Antaike 
Information Development Co., Ltd., 2009). 

Congo (Kinshasa).—Congo (Kinshasa) was the world's 
leading producer of mined cobalt. Some of the country's 
cobalt mine production was from copper-cobalt ores mined 
by traditional methods, and some was gathered by tens of 
thousands of artisanal miners hand-picking cobalt-rich ores. 
The hand-picked ores were either exported, primarily to China 
and India, or processed at numerous plants within Congo 
(Kinshasa) to semirefined materials such as cobalt carbonate 
or cobalt-bearing alloys. As discussed in the “China” section 
of this report, exports of cobalt materials to China increased in 
2009 compared with those of 2008. In addition, the Government 
of Katanga Province, where copper and cobalt were mined, 
s à ban on exports of cobalt concentrates to neighboring 

mbia (Metal Bulletin, 2009). 

The Government of Congo (Kinshasa) nearly completed its 
iod of mining contracts signed between private companies 
э ы me or Government-owned companies. The 
i S. Ich began in 2007, was intended to evaluate whether 
Xu б da gave a fair share of its revenues to the country 
у Es ептипе whether it should be maintained, renegotiated, 
«ж ч yearend, contracts on two copper-cobalt 
lied : ыз Tailings project, which was being 
ject which we Де and the Тепке Fungurume 
& Gold Ine (FCX) К Pu yF reeport-McMoRan Copper 
Minerals Ltd 2 ere yet been finalized (First Quantum 
Gol Ine, ms ns M Freeport-McMoRan Copper & 
milii, ТЫ : Congo (Kinshasa) signed an amended 

hinese enterpris operation agreement with a group of 
Co es led by China Railway Group and Sinohydro 
Up. | пдег the agreement, the Chi | 
invest į "ient, the Chinese consortium would 
n the construction and (or) upgradi fj 
аво е пе ce р tare 
million metric н €posits containing a potential 10.6 
In 2009, н о and 620,000 metric tons of cobalt. 
Consortium (68%) a the joint venture between the Chinese 
des Сап; ic. tate-owned producer La Générale 

es Mines (Gécamines) (32%), reportedly 


completed а feasibili 
8) (Reuters Ltd, ed re on developing the deposits (table 
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S.A. Groupe George Forrest signed various agreements with 
Korea Water Resources Corp., Alfonso Rowemberg Korea 
Ltd., and Korea Resources Corp. Under the agreements, the 
companies were to rehabilitate existing energy infrastructure, to 
build new dams, water systems, and hydroelectric installations, 
and to examine opportunities for investments, acquisitions, 
or joint business in the mining industry. Congo (Kinshasa) 
reportedly was to provide access to mineral resources including 
430,000 t/yr of copper, 21,500 t/yr of cobalt, and 2,000 t/yr of 
uranium (George Forrest International S.A., 2009; Park, 2009). 

Gécamines produced 415 t of refined cobalt, compared with 
an estimated 300 t produced in 2008 (Cobalt Development 
Institute, 20102). 

Katanga Mining Ltd.'s production of cobalt cathode 
increased to 2,534 t from 749 t in 2008 as the company ramped 
up operations at its Luilu refinery. The refinery processed 
concentrates produced from ore extracted from Katanga's 
Kamoto underground mine and T17 open pit. By yearend, 
Katanga had begun commercial production from the second 
phase of its program to rehabilitate its operations and announced 
a revised accelerated development plan for phase 3, which 
included restarting production from the large Kamoto-East 

Olivera Virgule (KOV) open pit mine and increasing capacity at 
the Luilu refinery (table 8). Glencore had an offtake о i 
for all of Katanga’s copper and cobalt output (Katanga Mini А 
Ltd., 2010, р. 2-3, 7, 20, 34-35). i 

Central African Mining & Exploration Co 
(САМЕС) restarted cobalt кона at Mibonds aet d 
copper refining at its Luita solvent extraction-electrowin = 
(SX-EW) plant. Production from Luita during the 12-m Bis 
period ending March 31, 2009, included 4,631 t of EE 
carbonate, a 61% increase from the 12-month period endi М 
Магсһ 31, 2008. Following the fiscal yearend, Luita's m ns 
production of cobalt in carbonate reached 710 t. CAMEC жы 
improvements to its Kakanda concentrator, raising the ca As 
to approximately 6,000 t/yr of cobalt contained in conce “о 
and continued to build the Luita plant on a modular ke Ten 
reporting that it was to have a design capacity of 3,200 М | 
cobalt cathode. САМЕС entered into a long-term à re dia 
to sell an estimated 6,000 to 8,000 Uyr of cobalt in ii 
from Mukondo Mountain to Zhejiang Galico in China [osi 

the year, however, CAMEC was acquired by Eurasian N ш 
Resources Corp. PLC (Central African Mining & Ex lo ха 
Company plc, 2009a; 2009b, p. 9, 11, 17—18; и чи 
Resources Corp. PLC, 2010, р. 2). | PM 
Gécamines and L'Enterprise Générale M 
temporarily suspended production of su gar E 
from the Luiswishi Mine and Kipushi concentrator in ] с 
2008 in response to low demand and prices. As a ale : 
2009 production from the mine was only 437 t of cobalt in 
conce ; *né ; 
зл аи 2008; La Générale des Carriéres et des 
The Big Hill smelter at Lubumbashi [operated as a ioint 
venture between Gécamines, OM Group, Inc. (OMG), and 5 
Groupe George Forrest] processed stockpiled slag to РОЙ m 
cobalt-copper alloy, which was sold to ОМС Kokkola BE и 
Production of cobalt contained їп alloy during recent years md 
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as follows: 5,593 t in 2007; 5,545 t in 2008; and 4,590 t in 2009 
(George Forrest International S.A., 2010). 

FCX completed construction of the initial phase of the Tenke 
Fungurume project and began producing copper cathode. The 
project, between the towns of Kolwezi and Likasi, comprised 
open pit mining of sediment-hosted copper-cobalt ore, 
recovering the metals by agitation leaching, and SX-EW to 
produce copper cathode and cobalt hydroxide. The first phase 
of the project was designed to produce more than 8,000 ут of 
contained cobalt. Although the cobalt plant was commissioned 
in September, FCX was still addressing startup and quality 
issues at yearend; the company's 2009 sales included 
approximately 1,360 t of cobalt. Late in the year, FCX began 
a feasibility study on the second phase of the project, which 
included optimizing the current plant and potentially expanding 
its capacity by approximately 50%. Lundin Mining Corp. 
and Gécamines had minority interests in Tenke Fungurume 
(Freeport-McMoRan Copper & Gold Inc., 20102, p. 2, 21-22, 
91: 2010b, p. 36). 

ROQ Mining Sprl mined copper-cobalt ores from the Goma 
| and Goma 2 open pit deposits southwest of Kolwezi. In 
2009. the company expected to produce about 1.000 t of cobalt 
in concentrate, which would be processed offsite to cobalt 
hvdroxide or aliage blanc prior to export (Levy, 2009, p. 9-11). 

 Chemaf SPRL mined copper-cobalt oxide ores from the Etoile 
open pit mine and produced approximately 3,000 t of cobalt 
contained in carbonate а! its nearby Lubumbashi plant (Metal 
Bulletin, 2010). | 

Metorex Ltd.'s Ruashi operation north of Lubumbashi | 
comprised mining copper-cobalt oxides ores from open pits 
and milling and processing the ore in the newly commissioned 
Ruashi phase 2 SX-EW refinery. In 2009. the plant produced 
2 198 t of cobalt in carbonate, which was sold to J inchuan under 
an offtake agreement. Gécamines had a 25% interest in the 
Ruashi operation (Metorex Ltd., 2009a, р. 12- 13; 20095; 2010). 

Cuba.—The Moa Nickel S.A. (part of the 50-50 joint venture 
between Sherritt and General Nickel) mined nickel-cobalt 
laterites at Moa Bay, Holguin Prov ince, and produced 
mixed sulfides, which were sent to the joint уепіше 9 Еоп 
Saskatchewan refinery in Canada. In 2009, the c sulfides 
contained a record 37,328 t of nickel and cobalt, 6% тоге than 
the 35,119 t produced in 2008. The increase in production was 
mainly attributed to operating the Moa plant for a M | 
following an expansion that was completed during | a i | 
activity related to further expansion of the plant Yon = e 
suspension during the year (table 8) (Sherritt Internationa 

‚ 10). ЗЕ" 
С ~ а дей -— and Rene Ramos Latour Mining 

d Metallurgical Combines also mined nickel-cobalt laterites 
2 duced mixed nickel-cobalt sulfides 1n Holguin Province. 
Me Бы. d cobalt of Cuban origin cannot be imported into the 
d бн because of a United States embargo on imports 
е A в production of refined cobalt, as metal 

Finland. MO 5р ds, was 7% lower 

ders, briquettes, oxides, and compounds, ws» г /0 
e The company's Kokkola Chemicals Oy 
than that of nd dt materials sourced primarily from 
raises) Finland, and Russia. Most of the feed 

on | 


19.6 


was cobalt-copper alloy from the Big Hill smelter in Congo 
(Kinshasa) and crude cobalt hydroxide and crude cobalt sulfate 
from Norilsk's nickel operations in Russia. OMG also refined 
cobalt solution from Norilsk's Harjavalta nickel refinery in 
Finland and materials from other sources, such as ores and 
concentrates, sulfides, metallic feeds, and secondary materials 
(scrap) (OM Group, Inc., 2010, p. 5, 29). 

Talvivaara Mining Co. Plc worked to ramp up and to 
optimize production from its polymetallic sulfide mine and 
bioheap-leaching operation in Sotkamo in central Finland. 
During the year, the company produced commercial quantities 
of nickel; production of commercial quantities of cobalt and 
copper was expected to begin in 2011. Talvivaara announced 
that it planned to increase the operation's production capacity 
(table 8). The nickel-cobalt sulfide product from Talvivaara 
was committed to Norilsk for processing at Harjavalta under a 
10-year offtake agreement (Talvivaara Mining Co. Plc, 2010, irse 
p. 23, 86). 

Belvedere Resources Ltd.'s Hitura and Sarkiniemi nickel- 
copper sulfide mines remained on care-and-maintenance status 
throughout the year. Finn Nickel Ltd. (Belvedere's nickel 
production subsidiary) filed for bankruptcy at midyear, after 
which Belvedere sold some of Finn Nickel's assets—the 
Luikonlahti Mill and the Hautalampi and Valkeisenranta nickel 
properties—to Vulcan Resources Ltd. (Belvedere Resources 
Ltd., 2009, p. 1, 3). 

France.— The Eramet Group's production of cobalt 
chloride from its refinery at Sandouville was 18% more than 
that produced in 2008. Feed for the refinery was nickel matte 
imported from Eramet subsidiary Le Nickel SLN's Doniambo 
smelter in New Caledonia (Cobalt Development Institute, 
20102). 

India.— According to an estimate by the Cobalt Development 
Institute (2010), India's cobalt production increased by 17% 
from that of 2008. Nicomet Industries Ltd. and Rubamin Ltd. 
were India's leading cobalt producers. 

Indonesia. РТ Intemational Nickel Indonesia Tbk (PT Inco) 
produced nickel matte from lateritic ores at its integrated mining 
and smelting operation near Sorowako on Sulawesi Island. 
Cobalt contained in matte deliveries decreased to 891 t from 
981 t in 2008. PT Inco sold its entire matte production to Vale 
Inco (8096) and Sumitomo Metal Mining Co., Ltd. (20%) under 
long-term contracts (PT International Nickel Indonesia Tbk, 
2010, p. 111, 113). 

PT Antam Tbk exported lateritic nickel-cobalt ore to 
Queensland Nickel's Yabulu refinery for processing (CRU 
International Ltd., 2010, p. 4). | ris 

Japan.—Sumitomo's production of electrolytic cobalt a : 
Niihama nickel refinery increased by 24% from that of 2008. 
The refinery processed nickel-cobalt mixed sulfide feed d 
the Coral Bay Nickel Corp. plant in the Philippines and ae 
matte from PT Inco in Indonesia and BHP Billiton's piod 
West operations (CRU International Ltd., 2010, p. 4; Соба 
Development Institute, 20102). 

ad Oil, Gas and Metals National Corp. QOGMES for its 
reportedly held tenders to purchase 130 t of cobalt meta КА 
national rare-metals stockpile; results of the tenders were 
released (Ryan’s Notes, 2009). 
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Korea, Republic of.—The Korean Government reportedly 
planned to secure a strategic stockpile of various metals, 
including 84 t of cobalt (Metal-Pages, 2009b). 

Morocco.—Cie. de Tifnout Tighanimine (CTT) produced 
cobalt hydroxide at its processing plant at Bouazzer, and 
cobalt cathode and oxide at its Guemassa hydrometallurgical 
refinery north of Marrakech. CTT's cobalt production was from 
domestic cobalt-arsenic deposits and heterogenite imported from 
Congo (Kinshasa). 

New Caledonia. —Lateritic nickel-cobalt ore was exported 
to Queensland Nickel's Yabulu refinery for processing. Nickel 
matte from Le Nickel SLN's Doniambo smelter was sent to 
Eramet's refinery in Sandouville, France, where nickel products 
and cobalt chloride were produced. 

Norway.—Xstrata Nickel's production of cobalt cathode at its 
Nikkelverk refinery was 6% less than that of 2008. The cobalt 
originated from Xstrata Nickel mines in Australia and Canada, 
recycled materials, and custom feeds, which included matte 
from Botswana processed under a long-term agreement with 
BCL, and copper-cobalt white alloy purchased from Glencore. 
The decrease in refined cobalt production was similar in amount 
to the decrease in cobalt contained in matte produced from 
Xstrata Nickel's Sudbury operations, which was attributed to 
lower volumes of cobalt-rich third-party feed. Glencore is the 
sole distributor of Xstrata's cobalt (Xstrata plc, 2010a, p. 19, 29, 
80-81, 203; 2010b). 

Philippines.—Coral Bay Nickel (a joint venture between 
Sumitomo, Mitsui & Co., Ltd., Sojitz Corp., and Rio Tuba 
Nickel Mining Corp.) began production from a second high- 
pressure acid-leaching plant at the Rio Tuba nickel laterite mine 
on Palawan Island. The combined capacity of the two plants was 
an estimated 1,500 t/yr of cobalt in nickel-cobalt mixed sulfide. 
All the mixed sulfide produced by Coral Bay Nickel was refined 
by Sumitomo in Japan (Metal Bulletin Daily, 2009b). 
л мы 
[ог Processing (CRU Internati s IL d mice 

FREI d tonal td., 2010, p. 4). 
ace orilsk, Russia's leading producer of cobalt, 

Tay, : ое sulfide mining and refining on the 
nee и Peninsulas. Cobalt from ores mined on the 
nno NOE | н to metal at the company's nickel 
(0103), Noni ы s the Cobalt Development Institute 
than the 2.509 d ы | ‚352 t of refined cobalt, 6% less 
he Kola мор uced in 2008. Cobalt from ores mined on 
ће ‚ ^ 4 Was extracted as an intermediate product at 
company 5 nickel plant in Monch , 
Operations in Finl p onchegorsk and sent to OMG's 
began ; and under a 5-year supply agreement that 

Вап In 2007. Under this a 
OMG with к жү greement, Norilsk was to supply 
cobalt contained in cob М ння ои 

500 уг of сорар - " t hydroxide concentrate, and up to 
continued to study te ined in cobalt sulfate solution. Norilsk 
3t Monchegorsk Oise УЦИ of producing electrolytic cobalt 

South Africa, E MC Norilsk Nickel, 2010, p. 61). 
some of Sour muse alt was produced as a byproduct from 
nickel sulfide Mine Nk o mines and from the Nkomati 
Rainbow M: ‘кота (a joint venture of African 
n200 inerals Ltd. and Nori Isk) produced 

» Compared with 296 tin 200 produce 333 t of cobalt 
8. During the year, the 


CN 


joint-venture partners completed the first phase of an expansion 
project (table 8) (African Rainbow Minerals Ltd., 2009, p. 35; 
2010, p. 60—61). 

Two companies produced refined cobalt as a byproduct 
of platinum refining. Rustenburg Base Metals Refiners 
(Proprietary) Ltd. (a subsidiary of Anglo American plc) 
produced cobalt sulfate at its refinery near Rustenburg, 
Northwest Province. The company was increasing the nickel 
capacity of its base-metals refinery to 33,000 t/yr from 21,500 
Uyr; an equivalent increase in cobalt capacity was expected 
(table 8). Impala Platinum Ltd. produced cobalt metal powder 
at its base-metals refinery near Springs, Gauteng Province. 
Some of the cobalt produced by Impala was recovered from 
concentrates produced at the Mimosa platinum mine in 
Zimbabwe. 

Spain.—Lundin Mining Corp.'s Aguablanca open pit nickel 
sulfide mine and processing plant in Badajoz Province produced 
nickel-copper concentrate containing an estimated 200 t of 
cobalt, which it sold to Glencore under a long-term sales 
agreement (Lundin Mining Corp., 2010). 

Uganda.—Kasese Cobalt Co. Ltd. produced cobalt cathode 
from stockpiled pyrite concentrates using a bacterial leachin 
S X-EW process at its cobalt refinery in southwestern U nde | 
At current production rates, the Stockpile was expected ji be | 
exhausted in 2013. The company reportedly was nepotiatin 
to acquire tailings from the nearby Kilembe Mine, so that ЈЕ 
ju could continue operating (Metal Bulletin 2009) | 

ambia.—Mopani Copper Mines Plc èd . 
1,300 t of cobalt metal at its Nkana о оиу 
the 1,400 t produced іп 2008. Most of the cobalt ori i i Зи 
the company's Nkana underground copper-cobalt a E К 
Quantum Minerals Ltd., 2010, p. 4). NM 

Chambishi Metals ple produced 235 t of cobalt metal at j 

Chambishi refinery, a significant decrease from the 2 59 Tu 

produced in 2008. Production from the refinery was de 

in late 2008 in response to low cobalt and copper ш 

Тһе operation remained on care-and-maintenance star, 

until early November, when it reportedly began E А ) 

material imported from the Tenke F ungurume proje А. оар 

( Kinshasa). Chambishi Metals planned to c ie 0080 

multiple sources in Congo (Kinshasa) and Zambia a edi 

not resume processing slag from the stockpile at Nka Murs 

the price of cobalt increased to $22 per pound (Platts M = 

Week, 2009; Reuters Ltd., 20095: С obalt Develo dm 

20102). pment | nstitute, 
Konkola Copper Mines Plc (KC i 

its Nchanga and Konkola о ain ores from 

source of cobalt was its Nchanga Open pit. Cobalt Шо 

was processed to ап alloy with a design Specification LE 

copper, 23.6% iron, and 6.394 cobalt at the company" SR — 

ы Ган аи planned to expand the sicilia, 
e smelter i 

А С 8) (Metal Bulletin, 2009c; Vedanta Resources 
China Nonferrous Metal Minin Grou 

purchased the Baluba шана. с wine - 

copper-cobalt project from Luanshya Copper Mines pl n 

unit of Enya Holdings BV of Amsterdam, Netherlands) У 

At yearend, МЕС Africa Mining plc (85% CNMC and 15% 


ZCCM Investments Holdings Plc.) restarted production а! 

the Baluba Mine. The mine, which had been placed on care- 
and-maintenance status in late 2008 in response to low copper 
prices, reportedly had the capacity to produce 4,000 tyr of 
cobalt (Metal-Pages, 2009a). 

Metorex produced 39 t of cobalt in cobalt carbonate at its 
Sable copper electrowinning plant near Kabwe, compared 
with 388 t produced in 2008. The decrease in production was 
because Metorex discontinued its Ruashi phase 1 operation in 
Congo (Kinshasa) in December 2008 and ceased shipments of 
copper-cobalt concentrates to Sable. The Sable plant continued 
to process copper-cobalt concentrates from third party suppliers 
(Metorex Ltd., 20092, p. 5, 13; 2009b; 2010). 

In early 2009, Albidon Ltd. ceased production at its Munali 
nickel mine in southern Zambia, placed the concentrator 
on care-and-maintenance status, and went into voluntary 
administration. Jinchuan, Albidon's major shareholder, 
restructured and recapitalized the company, and by yearend 
underground mining operations had resumed at Munali. 
Nickel-copper-cobalt-PGM sulfide concentrate from Munali is 
committed to Jinchuan under а life-of-mine offtake agreement 
(Albidon Ltd., 2010). 

Chambishi Copper Smelter Ltd. (a joint venture between 
China Nonferrous Metal Mining Group Co. Ltd. (CNMC) and 
Yunnan Copper Industry Group Co. Ltd.) began production at 
its newly constructed smelter at CNMC's Chambishi Mine. The 
smelter had the capacity to produce 150,000 t/yr of copper and 
2.800 Џуг of cobalt. Equinox Minerals Ltd. had a 5-year offtake 
agreement with Chambishi Copper Smelter to process copper 
concentrates from its newly opened Lumwana Mine. Equinox 
also sent Lumwana concentrates to KCM's Nchanga smelter for 
processing (Interfax China Ltd., 2008; Equinox Minerals Ltd., 

‚ 14). 
di late 2008, Bindura Nickel Corp. placed 
its Shangani and Trojan nickel sulfide mines on care-and- | 
maintenance status in response to the decrease in nickel prices 
and difficult economic conditions in Zimbabwe. The company 
operated the nickel smelter and refinery until all concentrate 
stocks were depleted in March 2009, and investigated options 
for restarting operations. Cobalt hydroxide is one of the products 
from the company’s refinery (Mwana Africa PLC, 2009, p. 5). 
Aquarius Platinum Ltd. produced 74 t of cobalt from its Mimosa 
platinum mine (64 t in 2008). The concentrates were refined by 
Impala in South Africa (Aquarius Platinum Ltd., 2009, p. 15; 


2010, p. 12). 


Outlook 


| economic downturn that began in late 2008 

Ката ced demand for cobalt in 2008 and 2009, 
affecting all major end-use sectors. As global economic 
conditions showed signs of recovery т 2009 and into 2010, 
demand for cobalt improved (Collignon, 2010, p. 8-1 K T 

During the first half of 2010, the world availability of retine 

balt (as measured by production and U.S. Government 
p ts) was 49% higher than that of the first half of 2009. 
DONE) the largest increase in production; production 
о. (Kinshasa), Japan, and Zambia also increased 


:onificantly. In the next few years, global increases in supply 
sig 
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from existing producers and new projects are forecast to 
outpace increases in consumption. If an oversupply of cobalt 


takes place, it could lead to a downward trend in prices (Cobalt 
Development Institute, 2010b). 


The LME's cobalt contract was launched in February 2010. 
As the year progressed. the number of producers' cobalt brands 
approved for listing on the exchange increased and the LME 
added Antwerp, Belgium, as a fourth delivery point. The LME 
cash price for cobalt generally followed the same trend as Metal 
Bulletin's spot price for 99.3% cobalt. Some companies began 
to use the LME price as a reference for their purchases or sales. 
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TABLE ! 
SALIENT COBALT STATISTICS! 


(Metric tons, cobalt content, unless otherwise specified) 


о + на 


2005 — 
United States: _ = 
Consumption: — un 
Reported m "EN 9,150 — 
Apparent —— , 11,800 
| ‘Imports for consumption _ _ 14100 — 
~ Exports Си 2440 _ 
© Stocks, December 31: 
em оваа РА | 
Industry — - о 
U.S. Government _ Mu" 1,550 
Price, metal" dollars per pound — 15.96 
World, production: nm 
~ Mine 65,200 ' 
Refinery $4,100 


eee 


DREUNT UE 
*Estimated. ‘Revised. 


| 206 ___ 2007 __ | 


2008 | 2009 
9.280 9320 8810 _____ 7460 
1.000 — 9690 1000 4b 720. 
11,600 — — 10300 _ (40700 ___ 7,680 — 
2850 3,100 — 280  —à à MM. 
737 620 _ 582 587 
1,290 676 а __ 293 
17.22 30.55 39.01 17.86 
68,900 ' 71,500 ' 76,300 ' 72,300 * 
53,800 53,300  _ 57200' 59,800 


!Data are rounded to no more than three significant digits, except prices. 


2stocks held by cobalt processors and consumers. 


i i i i i | 007-09 are 
Зребепзе National Stockpile Center. Data for 2005-06 include material committed for sale pending shipment; data for 2 


uncommitted material only. 


4 Annual average U.S. spot price for minimum 99.8% cobalt cathode reported by Platts Metals Week. 
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ТАВГЕ 2 
U.S. GOVERNMENT NATIONAL DEFENSE STOCKPILE 
SALES AND SHIPMENTS' 


(Metric tons, cobalt content) 


m О — 208 2009 

Sales: НИ | | | | Е 

Е Fiscal year" И уи 481 PN | 187 
. Calendar year 7 "EN 203 | 169 

Shipments: 

_ Fiscal year | 493 _ 192 
Calendar year | 203 ____180 


'Data are rounded to no more e than three signific: cant digits. 
?Twelve-month period ending September 30 of year stated. 
"Calculated from yearend inventory levels. Yearend data are 


uncommitted material only. 


Source: Defense National Stockpile Center. 


TABLE 3 
U.S. REPORTED CONSUMPTION AND STOCKS OF СОВАЕТ" 2 


(Metric tons, cobalt content) 


VoU mE 2008 | 2009 
Consumption by end use: EN | | DS 
Steels _ Е ВИО 604 510 
Superalloys —— T 4,320 3,680 
Е Alloys, excludes steels and superalloys: | 
. Magnetic alloys | | Е m 368 295 
. Other alloys? Е | 226 221 
_ Cemented carbides* 827 503 
. Chemical and ceramic uses = | 2,410 2,190 
. Miscellaneous and unspecified | Е 63 63 
.. Total | | мо 7.460 
Consumption by form: | DE 
.. Chemical | compounds, organic and inorganic! - 2,250 2,130 
Mea  — ЕЕ 4,640 3.540 
_ Purchasedscrap | mE 1,930 1.790 
Tol 8,810 7.460 
Stocks, December 31: mr i 
. Chemical compounds, organic ; andi d inorganic! _ 203 171 
. Meal — и 307 347 
u Purchased d scrap - | СС 72 68 
Total. оте 587 


! Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes estimates. 

"Includes nonferrous alloys, welding materials, and wear-resistant alloys. 

"Includes diamond tool matrices, cemented and sintered carbides, and cast carbide dies or parts. 
"Includes oxides. 

"Stocks held by cobalt processors and consumers. 
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TABLE 4 
U.S. IMPORTS FOR CONSUMPTION OF COBALT, BY FORM! 


Е 2008 О 2009 mE 
Gross weight Cobalt content" Value Gross weight — Cobalt content Value 

eee ee (metric tons) (тегіс tons) (thousands) (metric tons) (metric tons) (thousands) 
Meal _ 8,430 8.430 5618.000 5.870 5.870 5198.000 
Oxides and hydroxides 1,110 800 63,400 1.460 1,050 37,500 
Other foms: 
E Acetates o 439 105 3,140 168 40 1,220 
| Carbonates __ 1.100 508 31,800 972 447 18.000 
Chlorides | 177 44 1,280 231 58 2,220 
| Sulfates — _ 2,990 #06 13,700 760 205 & 900 
___ Grand total 14,200 10,700 732000 9,470 7,680 262,000 


'Data are rounded to no more than three significant digits; may not add to totals showin: 
de e | 

Estimated from gross weights. 

JUnwrought cobalt, excluding alloys and waste and scrap. 


Source: U.S. Census Bureau. 
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TABLE 7 


WORLD ANNUAL COBALT REFINERY 
CAPACITY, DECEMBER 31, 2009'? 


(Metric tons, cobalt content) 


Е: ountry 
Australia’ 
Belgium i 
Brazil — Е 
Сапада“ 
China 
Congo (Kinshasa) 
Finland 
France 
India^ — 

Japan' 
Morocco“ 
Norway 
Russia 
South Africa“ 
Uganda | 
Zambia 

. Total 


*Estimated. 


! Data are rounded to no more than three 


C apacily 
6,200 
1,500 
1,420 
6,200 

35,600 
10,000 
10,000 
500 
2,060 
1,800 
1.750 
5,200 
6,000 
800 
720 
8.200 
98,000 


significant digits; may not add to total shown. 


"Includes standby capacity. Refinery products include 
cobalt metal, metal powders, oxides, and (or) salts. 
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ТАВГЕ 8 
COBALT: SELECTED PROJECTS SCHEDULED FOR COM PLETION, BY YEAR, BY 2014"? 


Annual 
production 
capacity 
Projected (metric 
year of first Principal tons, cobalt 
production Country Project and company? Project (уре“ meta] Ore/feed type content) EN Cobalt product 
_ 2009 Australia Heap-leach expansion. expansion of nickel Stockpiled nickel- 750 *$ Nickel-cobalt 
Minara Resources Ltd. and demonstration plant Cobalt laterite ore solution. 
Glencore International AG РИКА гејес! material PERTE O 
2009 Canada Fort Saskatchewan expansion expansion ‹ of existing do. nickel-cobalt sulfide 4,600 ^* Cobalt metal powder 
Sherritt International Corp. refinery and briquettes. 
2009" Cuba Moa Joint Venture Expansion, expansion ofexisting ^ de. — nickel-cobalt latere — 430058 пагана 
phase 2 plant ore 
Moa Nickel S.A. (Sherritt 
International Corp. and 
General Nickel Co. S.A. E Е е = Ми и 
E d err Phuc new mine and do. nickel sulfide ore 170 Nickel concentrate. 
Asian Mineral Resources Ltd. beneficiation plant 
and Son La Mechanical 
Engineering Joint Stock 
Company : FOREN IR а, 
3000 Australia Browns Oxide - new mine and relocated copper — copper-cobalt-nickel 1,000 __ Cobalt-nickel 
HNC (Australia) Resources and refurbished oxide ore carbonate. 
Pty. Ltd. refinery es eae ees | кез с 
EIN ux vo Hill — и ^ hie heap-leaching _ иске! nickel-copper NA Nickel-cobalt 
Fox Resources Ltd. operation sulfide ore carbonate or 
hydroxide. EM 
2010 China Nickel-cobalt refinery О new refinery _ do. nickel-cobalt 600 NA. 
Jiangxi Rare Earth and Rare hydroxide 
Metals Tungsten Group Co. 
CNW — Ltd. and Ipilan j Joint venture NIME E e a 
2010 Plant expansion addition of cobalt cobalt cobalt concentrates 8,000 Cobalt salts, — 
Zhejiang Huayou Cobalt Co. tetroxide facility po e ыы сы: Y————— 
Eu new mine and refinery copper соррег-соБак oxide — 420( 200' ^ Cobalt cathode. 
(Kinshasa) H&J Swanepoel Famille ore 
Trust spri and La Générale 
des Carrières et des Mines 
ЕТ meand в № а ^ 
Kipoi, stage | new mine and do. do. 
Congo Minerals sprl and La beneficiation plant ore OU CORSI 
concentrate for 
Générale des Carrières et M 
des Mines (Gécamin ——— с. EM == 
Er plant i x: expansion of existing do. _ copper-cobalt ore 2,000 5 _ Alliage blanc. 
—— Rubamin Ltd. smelter р ^ eo 
Е Е EW line addition to existing cobalt cobalt in solution  3,200° Cobalt cathode 
Eurasian Natural Resources plant 
Ойу к смс А ИЕ ПТ Ке 1-с 4.600 Cobalt carbonate. — 
New Caledonia Vale Inco Nouvelle-Calédonie” new mineand HPAL nickel nickelcobalt 


i 5,500 
Vale Inco, Sumic Nickel processing plant laterite ore to 


Netherlands b.v. (Sumitomo 
Metal Mining Co., Ltd. and 
Mitsui & Co., Ltd.), and 
Société de Participation 


a du Sud Calédonien 
Sx ИИИ 
бойо at end СЕ at end c лыты ыз рано алый 
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TABLE 8— Continued 


COBALT: SELECTED PROJECTS SCHEDULED FOR COMPLETION, BY YEAR, BY 2014"? 
= Soe мен КН О аи = a | Аппџа! 
production 
capacity 
Projected (metric ~ 
year of first Principal tons, cobalt 1 
production Country Project and company’ Е Project type" _— metal Ore/feed type _ conten) — — : Cobalt product _ = 
|. 2010 Papua New — Ramu new mine, beneficiation nickel nickel-cobalt laterite 3,300 Nickel-cobalt 
Guinea China Metallurgical plant, and HPAL ore hydroxide. 
Construction Group Corp., processing plant 
Jinchuan Group Ltd., Jilin 
Jien Nickel Industry Co. Ltd., 
Jiuquan Iron & Steel Group 
Co. Ltd., Highlands Pacific 
Ltd., Mineral Resources 
Development Co. | " | E u SENE eee eM 
2010 South Africa — Nkomati Large Scale expansion of existing do. nickel-copper- 550 ** Nickel concentrate. 
Expansion mine and beneficiation cobalt-platinum- 
African Rainbow Minerals Ltd. plant group metals sulfide 
and OJSC MMC Norilsk and chromite ores 
ПОСИ | Nickel MEN o 200 LaL dox. gE 
2011 Australia Barnes Hill new mine and ATML do. nickel-cobalt laterite 400°  Nickel-cobalt 
Proto Resources & Investments processing plant ore intermediate. 
Е Ltd. and Metals Finance Ltd. | Н | = — € 
2011" до. Mutooroo new mine, beneficiation copper Е copper-cobalt 1,200 Cobalt hydroxide. 
~ ша Havilah Resources NL plant, and refinery" sulfide ore n" 
200115 _ do. Niwest new mine and heap- -— ‘nickel — nickel-cobalt laterite 1,400 Nickel-cobalt 
_ Е GME Resources Ltd. leaching operation ore _ sulfide. pd 
2011" Canada Lockerby Depth expansion of existing — ^de = nickel-copper-cobalt | m 80 ê Nickel-copper-cobalt 
MEM First Nickel Inc. | mine sulfide ore m sulfideore. — . 
2011* do. Makwa new mine and do. — nickel-copper- - | 1507 _ Nickel concentrate. 
Mustang Minerals Corp. beneficiation plant platinum-group 
| 7 а Aes кы ан. Е metals sulfide ore a, Me ee 
2011" — do. Raglan Mine expansion of existing 4% =  nickel-copper- NA De 
Xstrata Nickel mine, stage I cobalt-platinum- 
group metals sulfide 
à r з = =; | = m ИРИНУ ЕН. MENTEM «и 
2011' | Congo Kolwezi tailings new refinery copper copper-cobalt 5,800 Cobalt hydroxide. 
(Kinshasa) First Quantum Minerals Ltd., tailings 
La Générale des Сагпегеѕ 
et des Mines (Gécamines), 
Industrial Development Corp., 
International Finance Corp., 
and Government of Congo 
m : аш = — 
2011' до. Luilu Metallurgical Plant, refurbishment and ^de — copper-cobalt oxide 8,000 "* ^ Cobalt cathode. 
accelerated development expansion of and sulfide 
plan, new phase 3 existing beneficiation concentrates 
Katanga Mining Ltd. and plant and refinery 
La Générale des Carrières 
TM ы о> = et des Mines (Gécamines) ios 
2011 Madagascar АШУУ Joint Venture new mine, HPAL nickel nickel-cobalt laterite _ 5,600 ^ — Cobalt metal pae 
Sherritt International Corp., processing plant, ore and briquettes. 
Sumitomo Corp., Korea and refinery 
Resources Corp., SNC- 
See footnotes at end of table. Е €— ue ша 
dis U.S. GEOLOGICAL SURVEY MINERALS УЕАКВООК 20% 


TABLE 8—Continued 


COBALT: SELECTED PROJECTS SCHEDULED FOR COMPLETION, BY YEAR, BY 2014! : 


ucc EMEN 


ORE 
Annual 


production 
capacity 
Projected (metric 
year of first Principal tons, cobalt 
Production Country Project and company? Project type' metal Оге/ееа type content) Cobalt product 
2011 Philippines Coral Bay enhancement increase capacity of nickel nickel- cobalt laterite 1,600 *$ Nickel-cobalt 
Coral Bay Nickel Corp. existing operation ore sulfide. 
(Sumitomo Metal Mining 
Co., Ltd., Mitsui & Co., Ltd., 
Sojitz Corp., and Rio Tuba 
Nickel Mining Corp.) РА | 
2011" — South Africa Base Metals Refinery expansion of existing do. nickel-cobalt- 825 ^" Cobalt sulfate. 
Anglo Platinum Ltd. refinery platinum-group 
metals converter 
CEN matte | 
2011' nied Sta Idaho Cobalt и new mine and refinery — cobalt stratiform cobalt- 1,625 Cobalt cathode. 
(Idaho) Formation Metals Inc. copper-gold ore 
(formerly Formation 
РИ Capital Corp.) 1 ©. "P 
2011 United States NorthMer nu do copper — copper-nickel- 360 Bulk or separate 
(Minnesota) PolyMet Mining Corp. platinum-group nickel and copper 
metals sulfide ore concentrates 
initially, followed 
by nickel-cobalt 
"— hydroxide. 
201 I" Zambia Muliashi m ЕС 7 пипе апа ао. copper-cobalt 1,500 Cobalt hydroxide. 
China Nonferrous Metal processing plant oxide ores 
zr Mining (Group) Co. ‚ Ltd. С 2. | | ЧК у T" 
ЕТ до. New Мећапра smelter expansion of production do. copper-cobalt 3,000 Alliage rouge. 
~ I Konkola Copper Mines Plc фот existing smelter concentrates es hes 
2012 Australia Cloncurry Copper newmineand ——— do. copper-gold-cobalt NA Copper concentrate. 
57 —— Exco Resources Ltd. beneficiation plant sulfide ore Е ПЕЕЛИ ERE NER 
E do. Gladstone Nickel, stage |]  . new mine, beneficiation | nickel nickel-cobalt laterite 6,000‘ Cobalt metal. 
Gladstone Pacific Nickel Ltd. plant, HPAL ore 
processing plant, 
CE S EM and refine T" — 2 м 
2012 d. Ма Gunson MG 14 deposit new mine кыш copper — copper-cobalt-silver 215 Copper-cobalt 
Gunson Resources Ltd. beneficiation plant | sulfide ore —— D сопак 
ONDE "b = Rocklands : ds Group Copper do. do. copper-cobalt-gold NA Cobaltic- -pyrite — 
CuDeco Ltd. oxide and sulfide concentrate. 
Е. оге 
и“ gold gold-cobalt-bismuth- 1,800 " Cobalt cathode. 
Fortune Minerals Ltd. and refurbished copper ore 
beneficiation plant, 
sro and refinery "us B eS — 
s ph SX-EW plant for cobalt addition to existing copper — copper-cobalt ore 6,000 ° — Do. 
CU (Kinshasa) 5а)  Chemaf SPRL _ refine тар — 
2012! Finland ^ Kevitsa йе с and nickel ^ nickel-copper- 400 "°? Nickel-cobalt- 
First Quantum Minerals Ltd. beneficiation plant cobalt-platinum- platinum-group 
group metals- metals concentrate. 
Er c gold sulfide ore RR UPC 
2012 do, Outokumpu copper (formerly new mine and copper — copper-zinc-cobalt- 1,200 ^5 Nickel-cobalt 
Kylylahti) reRüibished nickel-gold sulfide concentrate. 


Vulcan Resources Ltd. 
Sef ШУТ: 


i 


beneficiation plant ore 
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ТАВГЕ 8— Continued 


MPLETION, BY YEAR. BY 2014"? 


———— 


NINE EL CE 


| Annual | 
production 
capacity 
Projected (metric 
year of first Principal tons, cobalt 
production Country Project and company __ m Project type' g metal Ore/feed type _ content) — __ Cobalt product — 
^ 20125 Finland | ~~ Talvivaara | m expansion of existing nickel — nickel-zinc-copper- 1.8005 — Nickel-cobalt sulfide. 
Talvivaara Mining Co. Ltd. operation m | cobalt sulfide ore о fh wie wes, GS 
~~ 2012" Turkey | nu Caldag NE | mine and heap-leaching do. nickel-cobalt laterite 1,000 ' Nickel-cobalt 
European Nickel PLC and operation ore hydroxide. 
Jiangxi Rare Earth and Rare 
Metals Tungsten Group Co. 
Ltd. ита ПИ Eur и _ 
7720137 Australia  Wingellina Nickel | new mine and HPAL do. do. 3500^' 00. 
Metals X Ltd. processing plant — | PD Lu. mies tmd 
—— 2013 Cameroon Nkamouna mn new mine and ^ cobalt do. 4,400 "' Cobalt-nickel 
Geovic Ltd. and Société processing plant intermediate. 
National d'Investissement 
2 |. du Cameroun КОРС EC m PENNE СЕ 
2013^* Canada Nunavik Nickel new mine and nickel nickel-copper- 425 " — Nickel concentrate. 
Canadian Royalties Inc. beneficiation plant cobalt-platinum- 
group metals 
"MT T ЕИ sulfide оге ie а адрына 
2013 до. Voisey's Bay Long-Harbour /— new refinery | do.  nickel-copper-cobalt |. 2,500 Cobalt cathode. 
commercial nickel sulfide concentrate 
processing plant 
И КОЕ Vale Inco — РЕЙ DENM 
2017 Congo Luita expansion of existing ^ copper copper-cobalt oe 12,000% Cobalt carbonate. 
(Kinshasa) Eurasian Natural Resources plant 
а _ Сор. PLC ___ aha 
2013 фо. WOL/SX/EW refinery, new — newbeneficiaion © do. copper-cobalt oxide — - 12000 Cobalt hydroxide. 
phase 4 plant and SX-EW and sulfide ore 
Katanga Mining Ltd. and refinery 
La Générale des Сагпёге$ 
6а . et des Mines (Gécamines) —-—— 
2013^* Mexico El Boleo new mine and refinery С do. ^ copper-cobalt-zinc- OO O 400' Cobalt cathode. 
Baja Mining Corp., Korea manganese oxide 
Resources Corp., L.S. Nikko and sulfide ores 
Copper Inc., Hyundai Hysco 
Co. Ltd., SK Networks Co. 
Ltd., and Піп Copper Foil 
Co. Ltd. 
2013 Philippines Mindoro Nickel new mine, ATML and nickel nickel-cobalt laterite 33007 Cobalt sulfate. 
Intex Resources ASA HPAL processing ore 
plant, and refinery 
2013" do. Taganito new HPAL processing до. до. 5 6007 Nickel-cobalt sulfide 
Sumitomo Metal Mining Co., plant 
Ltd. and Taganito Mining 
Corp. (Nickel Asia Corp. 
m" | subsidiary) T 
idi pou DM Eagle Min 5 тше, crusher, and nickel- nickel-copper 5 400 “ Copper-nickel 
eralsCo. rehabilitated copper sulfide ore concentrate 
See footnotes at end of table. Senecio ры = ар ыыы эшш Cc 
е U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK 20” 


[E 


TABLE 8—Continued 
COBALT: SELECTED PROJECTS SCHEDULED FOR COMPLETION, BY YEAR, BY 2014! 2 


re PT eal ыш >= PURO TNR 


Annual. 
production 
capacity 
Projected (metric 
year of first Principal tons, cobalt 
production Country Project and company? Project type* metal Ore/feed type content) Cobalt product — 
| 2014. Canada _ Minago Е Е newmineand — — nickel nickel-copper- 230 ^" Nickel concentrate. 
Victory Nickel Inc. beneficiation plant cobalt-platinum- 
group metals- 
Precious metals 
sulfide ore | ао а И 
_ 204 Congo Kipoi, stage 2 Е addition of leaching / copper copper-cobalt oxide 800 NA 
(Kinshasa) Congo Minerals spri and and SX-EW to ore 
La Générale des Carriéres existing operation 
S TP ИН et des Mines (Gécamines), с аас 
2014^* NA new mine(s) do. copper-cobalt ore 19,000 NA 
La Sino-Congolaise des Mines 
Sarl (Sicomines) joint 
xu... mue? ___ — e н | 
2014 do. Tenke Fungurume, phase 2 expansion of existing do. copper-cobalt oxide, 16,000 Cobalt hydroxide. 
Freeport-McMoRan Copper operation mixed oxide/sulfide, 
& Gold Inc., Lundin Mining and sulfide ores 
Corp., and La Générale 
des Carriéres et des 
———ÀÀ Mines (Gécamines) — CEN _ "— 
2014 Indonesia Weda Bay —— © newmineandATML nickel ^ nickelcobal laterite 5,000" Cobalt sulfide. 
Eramet S.A., Mitsubishi Corp., processing plant ore 
E C RN and PT Antam Tbk | NNNM — ——ÀQ!sn 
AE. hilippines Acoje Е ES new mine and heap- do. do. 930 т 
Rusina Mining NL, European leaching operation hydroxide. 
Nickel PLC, and DMCI 
Mining Corp. "ER 


Saas ei die. 
Sumated, "Revised. Do., do. Ditto. NA Not available. 


In. 
Estimated data are rounded to no more than three significant digits. 


Projects їп feasibility or later stages of development in 2009. Actual startup dates may be postponed owing to economic or other factors. Additional 
Projects might produce cobalt by 2014, but not enough information was available to include them. 


3 

У Solvent eXtraction—electrowinning. 
А 

5 


ML Atmospheric leach. HPAL High pressure acid leach. WOL Whole ore leach. 
Startup date Provided before project postponement was announced; no information is available on the length of delay. 
, 0141 capacity following expansion. 

roject remained on Care-and 


| -maintenance status as of June 15, 2010. 
X-EW line wil] not inc 


On De rease total plant capacity, 
Pro; “етра, 2008, Сого was renamed Vale Inco Nouvelle-Calédonie. 
го | E 
[| Ict scope under evaluation, may process ore or cobalt sulfide tailings offshore. 


on the m | it; Fi | i arbitration 
ч ction suspended in September 2009 following cancellation of exploitation permit; First Quantum has commenced international 

е matter, 
12 


Average production, 


е Sicomines joint у 


% 
9 


" | enture comprises the following Chinese and Congolese companies, listed in order of share омпегтр спа ope d été 
Im йа Corp. Ltd., La Générale des Carriéres et des Mines (Gécamines), China Metallurgical Group Corp., Sinohydro Corp., an 
mobiligre du Congo (Congo Simco). 
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COBALT: WORLD MIN 


B Country 2005 
Australia’ eis uate з з= 4,590 
Botswana" - А л 326 
Вал _ _____ MM 1,400 
Canada’ DOREM NE 5,767 
сни" _ Е Е 2,100 
Сопро (Kinshasa) - ee 24,500 
Cuba’ 4,798 
Finland" | ПОН 100 
Indonesia 21 1,600 
Morocco" !' 1,600 
New Caledonia " Nu 1,769 
Philippines o 300 
o E ce eee | 6.300 
South Аб са _ ____ _________ 620 
Zambia" " HEN | 9.300 
Zimbabwe" '* и а |. 100 
| Тога! | | m 65.200 


*Estimated. 'Revised. 


! World totals and estimated data are rounded to no more than three significant digits; ma 


?Table includes data available through June 11, 2010. Figures repr 
cobalt, copper, nickel, platinum, or zinc operations. 
?In addition to 


component, but recovery is small or nil. 


inte 
2006—07—5,500; 2008 — 5,100; and 2009— 5,500. 
*Reported figure. 

SReported cobalt content of pelletized nickel-copper matte. 
? Assay content of cobalt in concentrates produced. 


8 T: 
Cobalt content of concentrates, tailings, and slags. 


TABLE 9 


(Metric tons, cobalt content) 


8.000 
a 110 _ 
MC 68,900 © — 


the countries listed, Poland, Spain, and Turkey are known to produce ores that contain cob 
reliable estimates of production. Other copper-, nickel-, platinum-, or zinc-producing nations may also pr 


*Cobalt produced from lateritic and sulfide ores by the Western Australian nickel industry as reported by the State gove 


9 * . 
Determined from reported nickel-cobalt content of sulfide and ammoniacal liquor production. 


10 . А 
Cobalt content of nickel matte plus estimated cobalt in lateritic ore processed in Australia. 


I! Cobalt content of concentrates. 


12 . AE . . . PE 
Cobalt content of limonitic nickel laterite ores mined. Quantities of cobalt contained in intermediate or refined metallurgical prod 
and cobalt oxide hydroxide) produced from New Caledonian ores exported to Australia and France, in metri 


2005—06— 1,200; 2007— 1,400; 2008—1,200; and 2009—1,500. 


| 
*Cobalt content of concentrates and slags. 


E PRODUCTION, BY COUNTRY"? 


2007 2008 n 2009 _ 
00 A730! ^ 4780' 4,630 Í 
242 337 225 
TIE 1.215 = 1.200 
8,692 8,953 ' 4,072 >" 
6.100 6.630 ' 6.000 
25,400 ' 32.300 ' 35.500 
4.540 3,175 3,500 
115 105 > 27 
1,600 1,300 1,200 
1,600 1,700 1,600 
1,620 869 ' 1,000 
1.000 1.200 ' 1.500 
6,300 6,200 6,100 
600 590 610 
7.500 6,900 5.000 
100 85 _ FM 74 
^ 71500 ' 76.300 ' T0. 


y not add to totals shown. 


esent recoverable cobalt content of ores, concentrates, ог intermediate products from 


alt, but information is inadequate to make 
oduce ores containing cobalt as a byproduct 


mment. Quantities of cobalt contained 1n 


rmediate or refined metallurgical products produced from Australian and imported ores, in metric tons, was estimated to be as follows: 2005—4,900; 


ucts (cobalt chloride 


c tons, was estimated to be as follows: 


14 ; , , 
Estimated cobalt content of intermediate products produced in Zimbabwe from nickel and platinum ores mined in Zimbabwe. 
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ТАВГЕ 10 


COBALT: WORLD REFINERY PRODUCTION, BY COUNTRY”? 


Country? 


Australia, metal powder and oxide hydroxide": 


Belgium, metal powder, oxide, | hydroxide’ 
Brazil, metal 


Canada, metal, metal powder, oxide 


China, metal, metal powder, oxide, salts” У 
Congo (! Kinshasa), metal _ 


Finland, metal powder and salts” Е 
France, chloride 


India, metal and salts 

Japan, metal — KM MN 
Morocco, metal and oxide m 
Norway, metal СЕСЕ 


Russia, unspecified" * 
South Africa, metal powder and sulfate 
Uganda, metal Е | 
Zambia, metal - 
B Е 


a a a ie ver ——-—— 


"Estimated. "Revised. 


(Metric tons, cobalt content) 


|| 
World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


2 


Production of downstream products from refined cobalt. 


4 
$ 


6 


xludes production of cobalt in white alloy, matte, and slag that would require further refining. 


Production for 2005—08 reported by the Geological Survey of Finland; production for 2009 reported by OM Group Inc. 


Production reportedly includes metal, oxide, and salts; other forms may also have been produced. 


2005 2006 2007 2008 
3150 — 3,700 /— 3,680 3,620 | 
3,298 2,840 2,825 3,020 
1,136 902 1,148 994 
5.090 5.198 5.620 5.637 ' 
12,700 12,700 13,200 18,200 
600 550 606 1,049 ' 
8,171 8,582 9,173 9,645 
280 256 305 311 
1,220 1,184 980 858 
471 920 1,084 1,071 
1,613 1,405 1,591 1,711 
5.021 4,927 3,939 3,719 
5.000 5.000 3,800 2,500 
268 267 307 244 
638 674 698 663 
5.422 4,665 43355 3,991 
$4,100 - 53,800 53300 — 57.200' 


Table includes data available through June 11, 2010. Figures represent cobalt refined from ores, concentrates, or intermediate products and do not include 


In addition to the countries listed, Germany and Poland may produce some cobalt, but information is inadequate to make reliable estimates of production. 
Production reported by n.v. Umicore s.a.; includes production from China and South Africa that is not otherwise included in this table. 
Production from domestic and imported ores and concentrates; excludes production by n.v. Umicore s.a. that is included under Belgium. 
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COPPER 
By Daniel L. Edelstein 


Domestic survey data and tables were prepared by Samir Hakim, statistical assistant, and the world production tables were 


prepared by Glenn J. Wallace, international data coordinator. 


In the United States, mine production of recoverable copper in 
2009 declined by about 130,000 metric tons (t) to 1.18 million 
metric tons (Mt), and was slightly above the production level in 
2007. Most of the production decline took place in Arizona and 
New Mexico, following the collapse of copper prices during the 
fourth quarter of 2008. 

Despite numerous announced expansions in global mine 
capacity that totaled about 750,000 t, lower capacity utilization, 
particularly in the United States, resulted in a global copper 
mine production increase of only about 420,000 t compared 
with that in 2008. In addition to lower copper prices, numerous 
factors, including labor unrest, lower ore grades, technical 
problems, and utility and equipment shortages, continued to 
plague the industry and sustain a downward trend in capacity 
utilization. 

The United States was the third leading mine producer of 
copper, though its share of global production decreased to 796 
from 8% in 2008. In 2008, the United States had regained its 
position as the second leading producer of copper from Peru, 
only to relinquish it again in 2009. Chile remained the leading 
world mined copper producer, and accounted for 34% of global 
production. Global smelter production, which had risen steadily 
since 2003, declined nominally in 2009 owing to a global tight 
supply of concentrates and scrap. Global refinery production, 
however, rose slightly. The United States rose to sixth place 
ahead of Germany in world smelter production and remained 
fourth in refinery output behind China, Chile, and Japan. 

According to data compiled by the International Copper 
Study Group (ICSG) (2010a, p. 19-20), global consumption 
of refined copper, which had fallen by about 185,000 t (1%) т 
2008, гозе nominally (130,000 t) in 2009 and remained slightly 
below that in 2007, Consumption declines in Europe, North 
America, and most major consuming regions of Asia were more 
than offset by an astronomical growth of almost 2 Mt (38%) in 
China's apparent consumption. The only other major consumer 
lo experience growth was the Republic of Korea, where 
consumption rose by 120,000 t (1694). 

For the second year in a row, global production of refined 
Copper slightly exceeded demand, and reported yearend global 
inventories of refined copper rose by about 270,000 t in 2009 
and 400,000 t during a 2-year period. Although global stocks 
tose to 1.43 Mt at yearend 2009 (about 4 weeks of global 
consumption) inventories in the second and third quarters of 
: - were at or below yearend 2008 levels, principally owing 
TP Imports by China (International Copper Study Group, 
Dem E Copper prices, which tumbled during the fourth 
КЕ : 2008 following the onset of the economic crises (the 
it 8€ COMEX price fell from a record-high $3.76 per pound 

copper in July to $1.39 per pound in December), trended 
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upward throughout 2009, with the COMEX price averaging 
$3.19 per pound in December and $2.35 for the full year. 

The principal mining States for copper were, in descending 
order of production, Arizona, Utah, New Mexico, Nevada, and 
Montana, accounting for 99% of domestic production; copper 
was also recovered at mines in Idaho and Missouri. Although 
copper was recovered at 29 mines in the United States, 18 
mines accounted for more than 99% of production (table 2). 
The remaining mines were either small leach Operations or 
byproduct producers of copper. 

In 2009, copper recovered from refined or remelted scrap 
(about 8076 from new scrap and 20% from old scrap) composed 
35% of the total U.S. copper supply. The conversion of old 
scrap to alloys and refined copper fell by 12% to 137,000 t of 
recoverable copper. Copper was consumed as refined Copper 
and as direct melt scrap at about 30 brass mills, 15 wire-rod 
mills, and 500 chemical plants, foundries, and miscellaneous 
operations. 


Legislation and Government Programs 


In June, the U.S. Environmental Protection Agency (EPA) 
issued final rules governing emissions from nonferrous 
foundries, including copper and copper-based alloy foundries 
that melt at least 600 Uyr of metal and use metal containin 
hazardous air pollutants (HAP). The HAP listed for кады, 
foundries аге lead or nickel in amounts greater than or e ual 
to 0.1% by weight, and manganese in amounts greater un 
equal to 1.0% by weight. The final standards, which mand ic 
that new operations be in compliance by June 25, 2009 = г 
upon startup, and existing Operations be in compliance b J 
27, 2011, require that the foundries соуег or enclose ШС m 
furnaces that are equipped with covers or enclosures to hee 
extent practicable and to purchase only scrap materia] th ў 
has been depleted to the extent practicable of HAP mat : 
excluding HAP metals that are required to be added fo = 
production of specific alloyed castings. ipu 
new large foundries that melt at је 
(t/yr) of copper were required to contro] emissions of 
matter by 95% [or an outlet concentration not exce у 
grain per dry standard cubic foot (gr/dscf)] and 999, 
outlet concentration of 0.010 gr/dscf) (U.S. Envi 
Protection Agency, 2009). | 2 

In September, four domestic rod 
requested the imposition of ner rhein ы — 
refined-copper pipe and tube imported from China E 
On October 27, the Import Administration Inte : E die 
Administration, U.S. Department of Соттегс Pe 
the petition had sufficient documentation and б 
to warrant the initiation of antidumping duty 
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The petitioners alleged that these imports were, or were likely 
to be, sold in the United States at less than their fair value 
and that such imports were materially injuring or threatening 
material injury to the U.S. tube industry. The investigation was 
continuing at yearend (U.S. Department of Commerce, 2009). 
The U.S. Department of Labor Employment and Training 
Administration (ETA) received numerous applications for 
Trade Adjustment Assistance from workers who claimed 
that imports of copper and copper products and a shift in 
production to a foreign source resulted in their job loss. In June, 
after reconsideration of a previous negative determination, 
the ETA certified employees of Cerro Flow Products Inc. 
(Sauget, IL) who became totally or partially separated during 
a 2-year period beginning November 4, 2008, to receive 
alternate trade adjustment assistance under section 246 of the 
Trade Act of 1974. In separate determinations, workers from 
Freeport-McMoRan Tyrone LLC (Tyrone. NM) and ВНР 
Copper Inc., Pinto Valley Operations & San Manuel Arizona 
Railroad Co., and BHP Billiton Ltd. (Miami, AZ) received 
certification to apply for trade adjustment assistance (U.S. 
Department of Labor, 2009a-c). 


Production 


Domestic mine production decreased by about 10%, or 
about 130,000 t, owing to closures and cutbacks announced 
during the fourth quarter of 2008 in response to the onset ofa 
global recession and the plummet in copper prices. Estimated 
mine capacity, however, rose by about 50,000 t to 1.72 Mt 
owing to the startup of one operation and full-year operations 
at expansions begun in 2008. Capacity utilization declined to 
69% from 78% in 2008 and was at its lowest level in more | 
than 25 years. Smelter production, however, rose by about 5% 
owing [0 increased smelter availability (maintenance closures 
having reduced output in 2008) and lower concentrate в: 
Downstream, electrolytic refined production declined by 11% 
owing to a shortage of anode resulting from lower net о 
Electrowon copper from leach solutions accounted for 40% 
and 4196, respectively, of mine and refinery production. Four 
primary electrolytic refineries and 15 solvent extraction- 
electrowinning (SX-EW) facilities operated during 2009. 
Company Reviews.—C onsolidated full-year production for 
ASARCO LLC's mines in 2009 totaled 186,000 t. The company 
continued to operate under Chapter 11 reorganization protection 
h most of 2009 and the tug-of-war between Grupo 
oe S.A.B. de С.У. (Mexico City, Mexico) and Sterlite 
— ia dia) Ltd. [a subsidiary of Vedanta Resources 
Ic (London, United Kingdom)] to gain control of Asarco 
je d. ASARCO Incorporated had filed for bankruptcy 
ршн in 2005 and had been operating as ASARCO LLC. In 
ene Asarco announced the signing of a new agreement 
pra bstantially all of its operating assets (0 Sterlite for 
to sel in cash plus a promissory note for $600 million, | 
ы ni ing 9 years. In November, however, the U.S. District 
p. » en the bankruptcy reorganization issued 
Court judge firming а competing reorganization plan sponsored 
an order € Mining Согр., а subsidiary of Grupo México. On 
by duri Grupo México announced that the Chapter 11 
poe of ASARCO LLC had been completed and that 
restruc 
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full control of Asarco had been retumed to Grupo México. A 
combined $3.63 billion payment was made to Asarco's creditors 
($720 million Grupo México contribution, $1.5 billion secured 
financing, and $1.41 billion available cash from Asarco) and a 
S280 million promissory note delivered to asbestos creditors. 
Under terms of the restructuring, these payments rendered 
Asarco free of environmental contingencies and liabilities 
from past Asarco operations (ASARCO LLC, 20092, b; Grupo 
Mexico, S. A.B. de C.V., 2009; 2010a, p. 6; 20106, p. 9). 

Augusta Resource Corp. (Vancouver, British Columbia, 
Canada) was proceeding with development of the Rosemont 
Mine, about 50 kilometers (km) southeast of Tucson, AZ. In 
January, the company completed an updated bankable feasibility 
study for an open pit copper operation. An updated mineral 
reserve estimate completed in November 2008 indicated 
proven and probable reserves of 546 Mt of sulfide ore grading 
0.45% copper and 0.015% molybdenum and 70 Mt of oxide z 
ore grading 0.17% copper. Augusta Resource anticipated - 
building a 68.000 metric-ton-per day (Ud) mill for sulfide ore 
and a heap-leach SX-EW facility with a combined production 
of 100,000 t/yr of copper. In March, the company received 
notification from Arizona that its mined land reclamation plan 
had been approved. In July 2009, Augusta Resource signed an 
agreement to purchase 23 haulage trucks for an estimated $822 
million. By yearend, the target dates for startup of leach and 
concentrate production had slipped by about 6 months to the 
first and third quarters of 2012, respectively (Augusta Resource 
Corp., 2010, p. 2-5). 

Copper production from BHP Billiton’s (Melbourne, 
Australia, and London, United Kingdom) residual Arizona leach 
operations at Miami and Pinto Valley continued to decline. the 
combined production falling to 6,000 t in 2009 from 6,700 t in 
2008. Production of copper concentrate at Pinto Valley, which 
was resumed in October 2007 to "take advantage of market 
conditions at the time," yielded 4,400 t of payable copper 
in concentrates, production having been suspended during 
February owing to the sharp drop in copper prices and the 
relatively high cost and anticipated short life of the operation 
(BHP Billiton, 2009, р. 3, 8; 2010, p. 2). 

Resolution Copper Mining, LLC [55% Rio Tinto plc 
(London) and 45% BHP Billiton] continued with development 
work and resource definition of the Resolution copper sulfide 
deposit located more than 2,100 meters (m) below the surface 
and beneath BHP Billiton’s shuttered Magma Mine, with 
the goal of commencing production by 2020. By the end of 
October, Resolution had completed 530 m of a proposed 2,100 
m mineshaft and by yearend, had completed a new headirame. 
Construction of a water treatment plant and 43-km pipeline 
to deliver treated water to district farmers for irrigation yes | 
completed and the anticipated 2-year dewatering of the old ds 
shaft begun. Resolution was seeking a land exchange require 
access to about 3.100 hectares of Federally controlled property: 
and during 2009, legislation was introduced in both houses 
of the U.S. Congress to facilitate the exchange. Dy ptr Өй 
2009. $290 million had been invested in the project (Reso™ 
Copper Mining, LLC, 2009, p. 6-7). | 

Lara ha Copper Corp.'s (Denver, CO) Lisbon ci 
Mine in Utah, which began production in November 200 
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continued limited electrowon production from the residual 
leaching of stockpiled ore. Mining ceased during the first 
quarter of 2008, and in December 2008, Constellation filed 
for assignment in bankruptcy under Canada's Bankruptcy and 
Insolvency Act (Deloitte & Touche Inc., 2009, p. 1—6). 

Mercator Minerals Ltd. (Kingman, AZ, and Vancouver) 
began commercial production and shipment of copper and 
molybdenum concentrates at the Mineral Park Mine (Arizona) 
from its Phase I, 23,000-И mill. For 2009, mill throughput 
averaged 18,200 t/d of ore grading 0.21% copper and 0.023% 
molybdenum. Average copper and molybdenum recovery 
was 73% and 48.5%, respectively, significantly less than the 
respective design recoveries of 80.2% and 75.6%. Production 
of copper in concentrate was 11,400 t, and production of 
electrowon copper cathode was 2,000 t, which was down 
significantly from production of 4,800 t of electrowon copper in 
2008. Yearend mill reserves totaled 428 Mt containing 549,000 
tof copper, and leach reserves totaled 71 Mt grading 0.0796 
copper (Mercator Minerals Ltd., 2010, p. 17, 22). 

In 2009, Mines Management, Inc. (Spokane, WA) spent 
574 million on development, including rehabilitation work 
on its evaluation adit, at its Montanore silver-copper project 
In northwestern Montana. The project hosts one of the world's 
largest known silver-copper deposits, with estimated resources 
containing more than 7 million kilograms of silver and nearly 
900,000 t of copper. In April, Mines Management released 
Its draft environmental impact statement for public comment 
through June 29. The project had already undergone extensive 
engineering and was designed with an initial production 
capacity of approximately 12,500 t/d of ore and an estimated 
annual production of about 250,000 kilograms of silver and 
21,000 t of copper (Mines Management, Inc., 2010, р. 1-10). 

In January 2008, Nord Resources Corp. (Dragoon, AZ) 
reported the first production of cathode since August 2003 from 
the leaching of stockpiles at its Johnson Camp Mine in Arizona. 
In February 2009, it resumed mining and in April reported its 
first cathode production from newly mined ore. Production rose 
to 3,700 t in 2009 from 1,300 t in 2008 but remained well below 
I target production of 11,300 t/yr owing to lower than expected 
copper recoveries, a well failure, and a fourth quarter drought 
| agus flow rates of pregnant leach solution. In January 

‚ wo new wells were commissioned (Nord Resources 
Corp., 2010). 
n past-producing Zonia Mine (Arizona) continued to 
СО) A ownership when Redstone Resources Corp. (Lakewood, 
каш Zonia from Copper Mesa Mining Corp. (formerly 
ms nt Copper Corp.), a Canadian mineral exploration and 
n company, that had acquired it from St. Geneviéve 
M td. (Montreal, Quebec, Canada) in 2008. Redstone 
s E with five development programs aimed at 
sir Ing a final feasibility study. A preliminary economic 
Ere р in December determined а measured and 
S ү of 30.2 Mt grading 0.36% copper at a 0.2% 
и E Ee it suspended activity in November 2008, 

ES ine ad anticipated constructing an open pit mine and 
2.000 tyr f Ssing complex that could produce an average of 
E E cathode (Copper Mesa Mining Corp., 2009, 

' one Resources Согр., 2010a, b). 
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In July 2008, Freeport-McMoRan Copper & Gold Inc. (FCX) 

announced that it had initiated plans for incremental expansions 
at its Bagdad, Morenci, and Sierrita Mines in Arizona, and Its 
Cerro Verde Mine in Peru, and that it had restarted mining at its 
Miami Mine and expected to produce 45,000 t/yr of cathode by 
2010. In December 2008, however, in response to the decline 
in copper and molybdenum prices, FCX reversed course and 
announced revised production plans that included a 25% 
reduction in the mining and crushed-leach rates at its Morenci 
Mine, a 50% reduction in the mining and stacking rates at its 
newly commissioned Safford Mine in Arizona, a 50% reduction 
of its mining rate at its Tyrone Mine in New Mexico, and 
suspension of mining and milling activities at the Chino Mine 
in New Mexico. In January 2009, FCX announced an additional 
25% reduction in Morenci's mining and crushed-leach rates. 
As a result of these and other changes, copper production from 
FCX U.S. operations decreased to 555,000 t from 699,000 t in 
2008 (Freeport-McMoRan Copper & Gold Inc., 2008a, b, p. 9; 
2010a, p. 30-31, 2010b, p. 7, 23). 

Production of recoverable copper at the Morenci Mine 
complex decreased to 229,000 t from 334,000 t in 2008. 
Though the distribution between electrowon copper and copper- 
In-concentrate were not reported, nearly all production was 
electrowon. Mu to the revised mine plan, the mill and 
concentrate-leach project were closed durin 
2009 (Freeport-McMoRan Copper & Gold a ae | ~ е 
р. 8, 23). | 

Production of 102.000 t of recoverab 
and electrowon) at FCX's Bagdad Mine in Fete in: 
essentially unchanged from that in 2 
consists of a 75,000-t/yr емы des ии 
SX-EW plant that operated near full capacity throu h d 
(Freeport-McMoRan Copper & Gold Inc. 2010b dd 

At the Sierrita copper-molyb in о 

ybdenum mine, соррег producti 
decreased to 77,000 t of recoverable co j кш 

ррег from 85,000 t j 
2008. An 18,000-t/yr copper sulfate plant started in earl n 
continued to operate below capacity. The Sierri = A d 
includes a 93,000-t/d concentrator and th dices on 
lecrowinning facili ith ана, du Buttes 

e g ty, with a design capacity of about 23 000 


Despite initial plans to resume mini 
| mining, th RE : 
remained on care-and-maintenance Sus n uh Open pit 
production from residual leach operations declined | se 
trom 8,600 t in 2008. In the fourth quarter. FCX Б. 300 t 
plans to restart limited mining at Miami. FCX nicis 
production would ramp up to about 45,000 Vyr of c б) {һа{ 
the second half of 2011 for an expected 5-уеаг min | оде ђу 
5 mine leach reserves were 227 000 t nd At ' 
opper (Freeport-McMoRan С | verable 

23, 32). оррег & Gold 1пс., 20106, р. И, 

The Safford Mine, which started up durin 


2008, produced 83,500 t of electrowon cop 8 the first quarter of 
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agglomeration process before being transferred to leach pads 
via a mobile conveying system (Freeport-McMoRan Copper & 
Gold Inc., 2010b, p. 10). 

In New Mexico, production at FCX's Chino Mine plummeted 
to 16,300 t of electrowon copper from 70,300 t (electrowon and 
concentrates) following cessation of mining at yearend 2008. 
Production at the Tyrone Mine rose to 39,000 t from 34,500 t in 
2008 and was at its highest level since 2004, despite the 50% 
reduction mining rate starting in late 2008. The mining rate was 
restored to 80% of capacity by early 2010. The available mining 
fleet had the capacity to move 120,000 td of material, and the 
SX-EW operation had a capacity to produce 76,000 t/yr of 
cathode (Freeport-McMoRan Copper & Gold Inc., 2010b, 

p. 12, 23). 

Formation Metals Inc. (formerly Formation Capital Corp.) 
(Vancouver) was proceeding with its development of the 
underground Idaho Cobalt Project that was projected to produce 
about 2,000 t/yr of copper as a byproduct of cobalt production. 
The company received a bankable feasibility study in July 
2007, a final environmental impact statement in June 2008, and 
a series of permits and decisions during the first half of 2009. 
Construction, which began in early 2010, was expected to take 1 
year to complete. Proven and probable reserves were reported to 
be 2.64 Mt grading 0.56% cobalt and 0.6% copper (Formation 
Metals Inc., 2010). | 

The Pebble Limited Partnership, ап equal partnership 
between Anglo American plc (London) and Northern Dynasty 
Minerals Ltd. (Vancouver), allocated more than $69 million for 
advancement of the project in southwest Alaska during 2009, 
bringing the total project investment through 2009 to about 
$430 million. In February 2010, an updated mineral resource 
assessment based on additional drilling was released. The 
assessment increased estimates of contained copper, gold, and 
molybdenum by 12%, 14%, and 16%, respectively, from the 
December 2008 estimates. At a copper equivalent cutoff grade 
of 0.396 copper, the updated measured and паа resources 
totaled 5.94 billion metric tons (Gt) grading 0.42% copper | 
(0.78% copper equivalent) and containing 25 Mt of copper; е 
updated inferred mineral resource totaled 4.84 Gt grading 0.24% 
copper (0.53% copper equivalent) and containing 11.6 Mt of 
copper (Northern Dynasty Minerals Ltd., 2009, 20 10). | 

PolyMet Mining Corp. (Vancouver) was proceeding with the 
development of the NorthMet copper-nickel-precious metals 

roiect (mine and processing plant) in northeastern Minnesota. 
4 М 2008, the company announced revised plans and cost 
oe Vm that would shorten the preproduction construction 
d to less than 12 months and improve cash flow by initially 

кн АИ The estimated $290 million construction 
8 ae metallurgical plant to process the concentrate 
E и funded through the sale of concentrate. In October, | 
-— Н nounced completion of a “strategic partnership" with 
ps n ternational AG (Baar, Switzerland) under which 
сЕ 18 ригсһазе Polymet's output of pda 

| ucts at prevailing market terms for 

metals, Or ко. peer prior to construction of its 
sien e ilies It also provided Glencore with options to 
an equity stake in Polymet. At mid-2009, engineering 


нен" ect, other than that required for permitting, was 
о 9 
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slowed in response to the weak copper market, though in 
November, Polymet published the draft environmental impact 
statement (Polymet Mining Corp., 2010, p. 110). 

Quadra Mining Ltd. (Vancouver) reported that copper 
in concentrate production at its Robinson Mine in Nevada 
decreased to 55,600 t from 72,400 t in 2008. Changes in 
the mine plan for its Veteran Pit required by the U.S. Mine 
Safety and Health Administration and variable metallurgical 
performance from ore mined in the Wedge area of the Ruth Pit 
accounted for the lower output. As a result, average ore grade 
fell to 0.64% copper from 0.68% in 2008, mill recoveries fell 
to 63.6% from 76.7%, byproduct gold production declined by 
28%, and cash production costs rose to $1.25 per pound of 
copper from $1.15 per pound in 2008. At its Carlota Mine in 
Nevada, which produced its first cathode in December 2008, 
production of electrowon copper rose to 12,700 t from 360 t 
in 2008 but was lower than anticipated owing to diversion of 
mining equipment to unplanned development work (Quadra 
Mining Ltd., 2010, р. 7-8). 

In 2009, the Bingham Canyon Mine in Utah regained its 
position, last held in 1983, as the leading U.S. copper mine 
producer. Rio Tinto reported that mill throughput at Bingham 
Canyon reached a record-high level in 2009 and that copper 
contained in concentrates rose to a record-high 303,500 t, an 
increase of 28% from that of 2008. Production of refined copper 
rose to 274,000 t from 201,000 t in 2008. Yearend reserves at 
Bingham Canyon were expected to be sufficient to sustain open 
pit mining through 2020, with additional resources that could 
extend pit life through 2032. A prefeasibility study was expected 
to be completed in 2010 that would potentially allow conversion 
of these additional resources to reserves. In March, Rio Tinto 
disclosed the discovery of a new molybdenum deposit (copper- 
molybdenum-gold porphyry system) beneath the current open 
pit that contained between 450 and 550 Mt of material grading 
0.15% molybdenum (Rio Tinto plc, 2010, p. 38, 64). 

In December 2008, Rio Tinto announced plans to invest $300 
million to develop the Eagle nickel-copper mine near Marquette, 
MI. By yearend 2009, Eagle had received final approval of all 
necessary State permits and was nearing readiness to begin 
construction. The mine was expected to yield 16,000 tyr of 
nickel and 15,000 Џуг of copper during at least a 7-year period 
from a resource grading 3.6% nickel and 2.9% copper 
(Rio Tinto plc, 2009, p. 56; 2010, p. 39). 


Consumption 


U.S. reported consumption of refined copper declined by 
about 1896 to the lowest level since the recession of 1975. К 
Consumption fell off sharply during the fourth quarter of 200 
following the onset of the economic crisis and remained low Р 
throughout 2009. Consumption by wire-rod producers decline 
by about 350,000 t (239^) in response to depressed housing 
demand and would have fallen further had it not been for a т 
35,000-t decline (90,000-t 2-уеаг decline) in net imports ibd 
rod. According to data compiled by the American Bureau 0 of 
Metal Statistics, Inc. (ABMS) (2010b) apparent sie а 
wire rod declined for the fourth consecutive year and jante 
by about 365,000 t (25%) from that in 2008. In the first q 
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plant. Superior Essex Inc., which had closed its Vincennes, IN, 
wire-rod mill in 2008, operated only one of the two lines at its 
plant in Arcola, IN, during 2009. 

According to ABMS, domestic shipments of copper and 
copper alloy mill products declined by 26% from shipments in 
2008 and fell below 1 million short tons (907,000 metric tons) 
for the first time since 1962. Year-on-year shipments were down 
by more than 30% during the first half of the year but were 
down by only about 10% during the fourth quarter. Shipments 
were down in all market segments—copper and copper alloy 
strip and sheet fel] by 38% and 20%, respectively; copper and 
copper alloy rod and bar fell by 2196 and 31%, respectively; and 
copper and copper alloy tube fell by 22% and 2396, respectively. 
Copper tube, which represented one-third of all brass mill 
product shipments, fell for the fourth consecutive year. This 
was indicative of the poor housing construction market and the 
continued substitution by plastic tube in residential markets 
(American Bureau of Metal Statistics, Inc., 2010а, p. 14—16). 

According to preliminary data from the Copper Development 
Association Inc. (2010, p. 18—21), the total supply of copper 
and copper alloy products to the U.S. market by fabricators 
(brass mills, foundries, powder producers and wire mills), 
which included net imports, declined by about 2396 in 2009 
from the revised shipments for 2008 and was down by more 
than 50% from its peak in 2000. Wire-mill products accounted 
for about 51% of total shipments to the domestic market; 
brass mill products, 4596; and foundry and powder products, 

4%. Consumption in the building construction sector, which 
remained the largest end-use market, declined by 25% and 
accounted for about 4996 of shipments. The electric and 
electronic products (20% market share), transportation 
рте (12% market share), consumer and general products 
D. market share), and industrial machinery and equipment 

» market share) sectors declined by 25%, 1396, 26%, and 
15%, respectively. 


Prices and Stocks 


oon which tumbled during the fourth quarter 

monthly CO a to the onset of the economic crisis (the 

pe pound of en price average fell from a record high $3.76 

tended Dd | dd рег pound оне) 

i20 019 roughout 2009 with the COMEX price 

ful ear Th | рег pound їп December and $2.35 for the 

фсе € London Metal Exchange Ltd. (LME) and U.S. 

Dice а ‚о closely tracked that of tte COMEX 

respectively, for 2009. dic 

ог 

Torea year in a row, global production of refined 

inventories : oe demand, and reported yearend global 

and 400,000 t bin Copper rose by about 270,000 t in 2009 

Ms from а mini ng the 2-year period. Although global stocks 
ин of 870,000 t in 2005, to 1.43 Mt at 

than 2 Mt in да below their peak level of more 

Weeks of global с tocks at yearend 2009 represented about 4 

2008 and 7 oe compared with about 3 weeks at yearend 

20010a, р.9). 5 in 2002 (International Copper Study Group, 


Although first quarter 2009 and yearend inventories were up 
compared with those at yearend 2008, inventories in the second 
and third quarters of 2009 were at or below yearend 2008 levels. 
High import levels by China resulted in a relatively tight market 
through much of the year and encouraged the upward trend 
in copper prices. Chinese imports during the second quarter 
of 2009 totaled more than 1 Mt, and full-year imports rose by 
112% to 3.18 Mt (International Copper Study Group, 2010a, 

p. 29). 

Commodity exchange inventories [COMEX, LME, and 
Shanghai Futures Exchange (SHFE)] finished 2009 at about 
688,000 t, 76% higher than yearend 2008 inventories. COMEX 
and LME inventories held in the United States rose to 373,000 t 
from 137,000 t at yearend 2008. 

Copper scrap prices generally followed the trend in refined 
copper prices. With higher refined prices, however, the discount 
of most grades of copper scrap to refined copper increased. 
According to American Metal Market price data, the discount 
for refiners' No. 2 scrap from the COMEX price averaged 29.6 
cents per pound for the year, below the average discount of 34.4 
cents per pound in 2008, and ranged between 13.4 cents per 
pound in May and 47.2 cents per pound in December. Lower 
refined copper prices and high export demand, converged to 
narrow the discount during the second quarter of 2009. Though 
following the same trend, the discount for No. 1 brass mill scrap 
remained much smaller, averaging 8.6 cents per pound for the 
year, and ranging between 3.9 cents per pound in May to 14.1 
cents per pound in December. 


Foreign Trade 


| In response to weak demand, net refined copper imports 

in 2009 declined for the third consecutive year, falling by 

about 15% to 583,000 t, and were at their lowest level since 
1998. Chile, Canada, and Peru were the leading sources of 
refined copper in 2009, accounting for 47%, 28%, and 19% 
respectively of refined imports. From 2006 through 2009 | 
Chile was the leading source of unwrought copper products 
(41%), followed by Canada (33%), and Peru (13%). Refined 
copper accounted for 82% of unwrought copper imports during 
the same period. Exports of copper contained in concentrates 
declined by 50% to 151,000 t owing to reduced mine production 
from nonintegrated producers and to increased smelter operating 
rates at integrated producers (maintenance shutdowns had 
reduced smelter output in 2008). 

According to U.S. Census Bureau data compiled by the 
Copper and Brass Fabricators Council Inc. (2010, p. 1-9), in 
2009, U.S. imports of copper and copper-alloy semifabricated 
products (excluding wire-rod mill products) were 194,000 t 
(down by 30% from those in 2008), exports were 98,000 t 
(down by 27%), and the resulting net imports declined by 33% 
to 95,600 t. Canada and Mexico collectively accounted for 66% 
of semifabricated copper exports and 27% of imports. China, 
with a 26% share, was the leading source of imports but was the 
destination for less than 9% of exports. 

ABMS adjusted trade data indicate that the United States had 
only nominal net imports of copper wire rod in 2007, down 
from 35,000 t in 2008. Imports fell to 113,000 t from 156,000 
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t in 2008, and exports declined to 112.000 t from 121,000 t 

in 2008. The decline in net imports of wire rod, which have 
trended downward from a record peak of 221,000 t in 2005, 
have somewhat moderated the decline in U.S. consumption of 
refined copper. Canada remained the leading source of wire-rod 
imports (75%), followed by Russia (16%), and Mexico (7%). 
Mexico, (72%) and Canada (27%) were the recipients of nearly 
all wire-rod exports (American Bureau of Metal Statistics, Inc., 
2010b). 

Exports of copper and copper alloy scrap of 842.000 t were 
down by 66.000 t from those in 2008. China (including Hong 
Kong) was the destination for 78% of domestic scrap exports 
and, based on import data, accounted for 68% of reported global 
scrap trade of 6.2 Mt (International Copper Study Group, 2010a, 
p. 39-42). 


World Review 


World production of refined copper rose by about 90,000 t, 
less than 196, in 2009 as increases in electrowon and secondary 
refined production were countered with reduced primary 
electrolytic copper production. World copper use. according 
to revised ICSG data, rose slightly in 2009 to about 18.2 Mt 
but remained slightly below the record high use in 2007. 
Consequently, the global market balance indicated a small 
production surplus of about 167.000 t in 2009, up slightly from 
144.000 t in 2008. The 2-year surplus of about 300,000 t 
was essentially equal to the revised deficit for 2007. Stocks 
held on the more visible commodity exchanges rose by about 
300,000 t to 688,000 t, and were at their highest level in 5 
years. IC SG estimates of total reported inventories (exchanges, 
governments, and industry) rose by about 270,000 t to 1.43 Mt. 
Note that with the exception of exchange inventories, inventory 
levels in China were not reported and were discounted in these 
analyses. Consumption data for С hina are based on apparent 
consumption of refined copper (production, net trade, and SHFE 
stock changes) and did not account for changes in industry and 
government stock levels (International Copper Study Group, 

‚ 9-20). 

gc mine ds of copper rose by about 420,000 t, 
about 3% compared with that of 2008, toa record-high 15.9 Mt. 
World copper mine production had кше relatively flat 
from 2005 to 2008, increasing by about 3 /o during the period. 
This low level of growth took place despite an estimated 
11% capacity growth from 2005 to 2008. according to data 
compiled by the ICSG. Consequently. capacity mu 

lobal copper mines fell from 88.9% in 2005 to 83.1% 
ue 08. With global mine capacity increasing by about an 
P P | | 4% in 2009, capacity utilization fell to about 81.6% 
en ея factors contributed to the downward trend, 
НЦ aaa | mpetition for labor, power, and equipment from a 
dudas m ineral commodity production; labor unrest; 
global go aan of coproducts; political uncertainty; and 
P blems associated with aging and expanding 
technical p 2009, the sharp fall in prices during the fourth 
operation 008 led to industry curtailments and delays or 
ticipated projects (International Copper Study 


Production of copper in concentrates, which rose by about 
260,000 t to 12.6 Mt, was insuthcient to meet growing smelter 
demand, and concentrate supplies remained tight through most 
of 2009. Smelter production capacity increased by 700.000 t in 
2009 and 2.3 Mt from the 2005 to 2009 period, while production 
of copper in concentrate increased by only about 300.000 t 
during the same period (International Copper Study Group, 
2010c, p. 14). According to CRU International Ltd. (2010a, 

р. 67-72). consumption of copper in concentrates exceeded 
supply by about 180.000 t and fell far short of global demand as 
smelter capacity utilization fell to 69.5% from 72.2% in 2008. 
According to CRU, the cumulative 3-year deficit was about 
450.000 t of copper in concentrate. The combined spot treatment 
(smelting) and refining charge (TC/RC), which had fallen to 
about 3 cents per pound during the third quarter of 2008, spiked 
back above 20 cents per pound in December 2008 and January 
2009 following the onset of the economic crisis and announced 
smelter cutbacks. With renewed buying by Chinese smelters, the 
combined TC/RC fell sharply throughout 2009 and reportedly 
was back at the 3-cent-per-pound level during the fourth 
quarter of 2009. Spot TC/RCs have trended lower since 2005, 
when they averaged about 40 cents per pound of copper. Term 
contracts were much less volatile and averaged about 13 cents 
per pound during the fourth quarter. 

Global consumption of refined copper rose by about 130.000 
t to about 18.2 Mt but remained slightly below the level in 
2007. Based on revised data, copper consumption in 2007 had 
risen by almost 1.2 Mt (7%). In 2009, for the third consecutive 
year, Asia, where apparent consumption rose by 18%, was the 
only major consuming region to experience demand growth. In 
China, where apparent consumption rose by a relatively modest 
5% in 2008, apparent consumption rose by 38% to reach 
7.18 Mt. China, which emerged as the leading world consumer 
in 2002 when it surpassed the United States, increasingly 
dominated global consumption with an almost 40% market 
share in 2009, up from only 1196 in 1999, Note, however, that 
apparent consumption calculations for China do not include 
changes in unreported inventories that were thought to have 
been drawn down in 2008 and then built up in 2009. During 
2009, China's growth in apparent refined copper consumption 
exceeded its growth in semimanufacture production. It was 
thought that significant growth in unreported inventories of 
refined copper and substitution of refined copper for scrap, 
contributed to the disparity. In India and the Republic of | 
Korea, consumption rose by 796 and 16%, respectively, while 
in Japan and Taiwan, consumption declined by 26% and 15%, 
respectively. Consumption in North America, which accounted 
for 11% of global consumption in 2009, declined by 19% from 
that in 2008, and in Europe, which held a 21% market share, 
year-on-year consumption was down by 21% (International 
Copper Study Group, 2009, p. 25; 2010а, p. 19-20). | 

Owing to the global recession and overall lower commodity 
prices, relatively little global realignment of the copper йе 
took place during 2009. Corporación Nacional del Cobre de 
Chile (Codelco) regained its position as the leading global 
mine producer of copper, having narrowly relinquished that 
title in 2008 to FCX following FCX’s acquisition of Phelps : 
Dodge Corp. in 2007. Production by Codelco and FCX rose y 
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230,000 t and 100,000 t, respectively. BHP Billiton, Xstrata plc 
(Zug, Switzerland) (exclusive of Glencore's approximate 30% 
share), and Rio Tinto retained their positions as the third, fourth, 
and fifth leading producers, respectively. Combined, the top 

five producers accounted for 35% of global mine production. 
Codelco retained its position as the leading producer of refined 
copper and Norddeutsce Affinerie AG (Hamburg, Germany), 
renamed Arubis AG effective April 1, 2009, rose to second 

place following the acquisition of Cumerio SA (Olen, Belgium) 
in March 2008. FCX fell to the third ranked producer, Jiangxi 
Copper Corp. (Guixi City, Jiangxi Province, China) rose to 
fourth, and Xstrata fell to the fifth position. The top 5 producers 
accounted for 26% of global copper mine production, and the 
top 10 producers accounted for 46% (CRU International Ltd., 
2010b, p. 266). 

Mine Production.—1n 2009, world mine production capacity 
continued its strong upward growth and, according to ICSG 
estimates, increased by about 750,000 t (4%). Significant 
capacity growth took place in Australia (105,000 t), China 
(40,000 t), Congo (Kinshasa) (150,000 t), and Zambia 
(225,000 t). The remaining growth was attributable to small 
(less than 40,000-t increases) in several other countries. In 
Chile and Peru, the two leading growth engines for copper mine 
capacity in the past decade, capacity was essentially unchanged 
in v: (International Copper Study Group, 20106, p. 17; c, 
p.17). 

In Australia, OZ Minerals Ltd. (Melbourne, Australia) 
began production in February at its Prominent Hill Mine. At 
capacity, it was expected to produce 110,000 t/yr of copper in 
concentrate for at least 4 years. In Congo (Kinshasa), capacity 
d to increase at several mines that began production in 
2007, including 15,000 Џуг of additional concentrate production 
capacity at the Frontier Mine (First Quantum Minerals Ltd., 
Vancouver); 30,000 tyr of additional electrowon capacity at 
the Kamoto Mine (Katanga Mining Ltd., Baar, Switzerland); 
00.000 Uyr of additional electrowon capacity at the Luita Mine 
n African Mining and Exploration Co., London); and 

000 Uyr of additional electrowon capacity at the Ruashi II 
ч (Metorex Ltd., Johannesburg, South Africa). The Tenke 
је у Мїпе (57.75% owned by FCX), which along with 
H Hill were the only significant greenfield startups in 
ae p о їп Магсһ апа was expected to reach full 
First Quant; ; 00 Џуг їп 2010. In Zambia, the Kansanshi Mine 
Sohn m Minerals) increased concentrate and electrowon 
Кару И 15,000 Џуг and 30,000t/yr, respectively; the 
е i аца Minerals Ltd., Perth, Australia, and 
startup in ERR ug of 170,000 Uyr following a delayed 
бор 2010b;p 3 Hos | fire (International Copper Study 
о od ши rate fell for the fourth 
evel in mors a: ut 81.5% in 2009 and was at its lowest 
suffer from a Men dvd Production in 2009 continued to 
that plagued БШ, of technical and geopolitical problems 
lors significantly азу "i previous several years, but was 
inspired by the aa аса project delays and cutbacks 
CRU Internat In Copper prices. According to 
ds Mational Ltd., almost 700,000 t of mine cutbacks or 

ures had been announced by th 
y the end of the first quarter of 
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2009 (CRU International Ltd., 2009a, р. 6). Average production 
costs for most producers, which had risen sharply from 2006 to 
2008, stabilized or declined during 2009, in part owing to these 
cutbacks, and in part owing to lower input costs. FCX reported 
that its North American net unit cash costs decreased to $1.11 
per pound of copper from $1.33 per pound in 2008, despite 
lower molybdenum byproduct credits, owing to cost reductions 
and efficiency improvements, including lower operating rates, 
and to lower energy costs. FCX's South American production 
costs, inclusive of gold and molybdenum credits, decreased 

to $1.12 per pound of copper from $1.14 per pound in 2008 
(Freeport-McMoRan Copper & Gold Inc., 2010a, p. 6-7). 
Grupo México reported that Southern Copper Corp. lowered 

its cash operating costs to $1.34 per pound of copper, exclusive 
of byproduct credits, from $1.63 per pound in 2008 (Grupo 
México, S.A.B. de C.V., 2010a, p. 8). 

Smelter and Refinery Production.—Accordin g to the ICSG 
world smelter production capacity rose by about 700,000 t/yr | 
to 18.2 million metric tons per year (Mt/yr), mostly because of 
increases from operations being expanded during 2006 to 2009 
China (410,000 t/yr), Chile, (85,000 Uyr), Poland (60,000 t/yr) | 
Zambia (55,000 t/yr), and the Republic of Korea (40,000 t/yr) | 
accounted for most of the increase in smelter capacity. In 
Chile, expansions of the Al Norte (Xstrata) and Codelco Norte 
smelters were completed; in China expansions of the Guixi 
(Jiangxi Copper Corp.), Jinchuan (Jinchuan Nonferrous Metal 
Group), and Tongling II (Tongling Nonferrous Metals Corp.) | 
smelters were completed; and in Poland, the Glogow I ( и 
blast furnace was replaced by a higher capacity flash smelt | 
In Zambia, the Chambishi [China Nonferrous Metal Mini : 
(Group) Co., Ltd.] Isasmelt process smelter (150,000 t/ i 
the Nchanga (Konkola Copper Mines) Outokumpu PE ‚апа 
(250,000 t/yr at full capacity) were the only greenfield кш 
to come onstream in 2009, though the latter was a replac du 
- the Nkana reverberatory smelter closed during 2 а я ement 

ntern 
| 58-81 Copper Study Group, 20106, р. 71-80; 20106, 

Global copper refinery capacity rose b 
MUyr. About 300,000 t/yr E ыр 
from electowinning associated with mine leach ope crease came 
mostly in Congo (Kinshasa) (1 50,000 t/yr) Chile ( | x 
and Zambia (50,000 t/yr), partially offset by declin ,000 уг), 
Australia and the United States, Electrolytic refine 2 
increases in China (340,000 t/yr) and Zambia (1 10,000 525 
were mostly related to smelter expansions. In Chin; pU 
greenfield Baiyin electrolytic refinery (Baiyin No К ы 
Metals) was constructed to match existing Ше ibas 
100,000 t/yr. Its projected capacity of 300,000 y у Kd 
to exceed the proposed expansion of the Baiván УТ Was expected 

200,000 t/yr (International Copper Study Grou d 2 
р. 71-83; 2010c, р. 81-109). PRENIS, 


Outlook 


Refined copper prices, which began 2010 
pound, fluctuated sharply through several ы oe 
9 months of the year, the LME price ranging betwe is m 
per pound (June 7) and $3.65 per pound Sea 
averaging $3.25 during the period, Though fluctuating e. 


daily basis, copper prices maintained ап upward trend during 
the fourth quarter of 2010 with the COMEX price averaging 
$3.77 per pound of copper in October and $3.84 per pound 

in November. In December, prices began a precipitous climb, 
the COMEX price surpassing the previous record-high price 
of $4.08 (July 2, 2008) on December 8 and climbing to a 

new record-high of $4.44 per pound at yearend. According to 
preliminary ICSG data, world apparent consumption of refined 
copper for 2010 totaled 19.4 Mt, an increase of 1.25 Mt (7%) 
from that in 2009, exceeding production of refined copper by 
about 300,000 t. While refined copper production rose by about 
770,000 t in 2010 from that in 2009, world mine production 
rose by only about 160,000 t. Most of the discrepancy between 
mine and refinery production growth was attributed to 
increased production of secondary refined copper, which rose 
to 3.32 Mt from 2.79 Mt during the same comparative periods 
(International Copper Study Group, 2011). 

In the United States, mine and refinery production continued 
to decline in 2010 owing to mine cutbacks instituted at yearend 
2008 and lower ore grades. The White Pine electrolytic refinery 
in Michigan that treated imported anode closed in August. 

U.S. copper mine production was expected to rise by more 
than 100,000 t in 2011 owing to expansions and restoration 
of cutbacks. Domestic consumption of refined copper rose by 
about 5% in 2010 but remained below the 2008 level. 
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ТАВГЕ 1 
SALIENT COPPER STATISTICS! 


(Metric tons, unless otherwise specified) 


~ са m Че 7 2005 - 


2006 2007 28 2009 — 
United States: s 
Mine production: 
_ Ore concentrated thousand metric tons 154.000 163.000 138.000 156.000 149.000 
|. Average yield of concentrated ore percent 0.37 0.40 0 46 ' 0.50 0.46 
__ Recoverable copper: | un" - 
Arizona | Е 690,000 712,000 731,000 836.000 711,000 
New Mexico | u E 131,000 113,000 108,000 104,000 56,500 
Other States | |. _ 319.000 372,000 329.000 368.000 414,000 
Total Е 1,140,000 1,200,000 1,170,000 1,310,000 — 1,180,000 _ 
Total value millions $4,360 $8,310 $8 450 59.200 $6.290 
— Smelter production: Е 
Primary and secondary 523,000 501.000 617.000 574.000 597.000 
Вургодис! sulfuric acid, sulfur content thousand metric tons 575 S76 720 655 682 * 
| Кейпегу production: 
Primary materials: 
Electrolytic from domestic ores 524,000 531,000 702.000 603,000 588.000 
Electrolytic from foreign materials Е 130.000 144.000 62.100 109.000 48.300 
Б Electrowon ЕЕ ЕЕ 554,000 530,000 504.000 507.000 476.000 
Total 1,210,000 1,210,000 — 1,270,000 — 1,220,000 — 1,110,000 
_ Secondary materials. (scrap). electrolytic and fire i refined — 47.200 44.800 46.000 53 800 46,400 
_ Grand total В _ — 1.260.000 1.250.000 1.310.000 1.270.000 1,160,000 
© Secondary соррег ргодисед: u 
Recovered from new scrap БИ 769.000 819.000 767.000 697,000 638.000 
JA Recovered from old scrap " Е 183,000 151,000 158.000 156.000 ' 137.000 — 
— Total | а u | 953.000 969.000 925.000 852,000" 774,000 
Copper sulfate production | 25,600 19.500 22.600 22.000 22.400 
Exports, refined J : 39,500 106.000 51,100 36,500 80.800 
_ Imports, refined — " BAM 1,000,000 1,070,000 829.000 724,000 664.000 
Stocks, December 31: = _ 
Blister and in- process material "uu ЕЕ 44,300 18.800 26.300 24.100 " 15.500 
| Refined copper: Eu Й 
7 Refineries NM "DEC 8.190 28,100 21.800 18,300 ' 23,700 
— Wire-rod mills | MEME 20,400 21.500 20,600 31,700 ' 25,300 
~ Brass mills | Е 24,500 34,500 10,400 8,340 7,610 
ОШЕН сд em luae 3,350 3,280 3,220 3,230 4,290 
C COMEX /— 2/222 | 6,180 30,900 13,500 31,300 90,000 
. London Metal Exchange АМЕ), U.S. warehouses 800 75,600 _ 60.600 106, 000 283.000 е 
~ Total M" 63,500 194,000 130,000 /199,000' 434,000 
~ Consumption: u UL бише 
| Refined copper, reported | Е Seth, cee, чы = 2,270,000 2,110,000 2,140,000 2,020,000 1,650,000 
i Apparent consumption, primary refined and old scrap a 2,420,000 2,200,000 2,270,000 1,990,000 ' 1,580,000 
Price: eee, eee PU Wig ee 
~~ Producer, weighted average - _ cents per pound 173.49 314.75 328.00 319.16 24124 
— COMEX, first position Dad | до. 168.23 308.94 322.17 313.35 235.42 
| МЕ, Grade Асаћ _ 000 о во. 166.84 304.85 322.83 315.47 233.56 
uction: 
` ee d | thousand metric tons 15,000 15,100 ' 15.500 15,400 15,900 
Smelter О | do. 13,500 ' 14.100 ' 14,300 14,700 non | 
“Refinery sS | de. 16600' — 17300 17,900"  — 183007 к = 


*Estimated. ‘Revised. do. Ditto. 
!Data are rounded to no more than three significant digits, except prices; may not add to totals Row: 


?In 2005, 2006, 2007, 2008, and 2009, apparent consumption is calculated using general imports of 977,000 metric tons (t), 1,080,000 t, 
832,000 t, 721,000 t, and 645,000 t, respectively. 
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TABLE 2 
| 
LEADING COPPER-PRODUCING MINES IN THE UNITED STATES IN 2009, IN ORDER OF OUTPUT 


СЕ НВ ud MM MEE — 
(thousand 

Rank Mine County and State _ Operator ___ mE | $оигсе оЁсоррег metric tons) 
| = Bingham ( Сапуоп _ Salt Lake, UT `` Kerinecott Utah Copper Corp.” = . Copper-molybdenum ore, concentrated and leached 300 
2 Мопс} Greenlee, AZ Freeport-McMoRan Copper & Gold тс. Copper-molybdenum ore, concentrated and leached _ 400 
3 Bagdad - Yavapai, AZ do. | u u ___ do. PME m | HMO 
4 Кау — Pinal, AZ ^ A ASARCO LLC о Соррег оге, concentrated and leached  _ 140 
$ Siemita mE Pima, AZ Freeport-McMoRan Copper & Gold Inc. Copper-molybdenum ore, concentrated and leached Zu 90 
6 Safford Graham, AZ dow Copper оге, leached ——— по 
7 Mission Complex = Pima, AZ ASARCO LLC EM Е БЕНИ Copper-molybdenum оге, concentrated < bene 70 
8 Robinson | White Pine, МУ — Quadra M ining Ltd. uM до. | 5 Е L), 
9 Тугопе Grant, ^ ММ Freeport-McMoRan Copper & Gold Inc. Copper ore, leached И |. 80 
10 ^ Continental Pit Silver Bow, MT Montana Resources. .. .. Copper-molybdenum ore, concentrated —— m |. — 40 
ll Silver Bell - Pima, AZ ASARCOLLC _ Copper ore, leached 22 
12 Chino Grant, NM Freeport-McMoRan Copper & Gold Inc. - Copper-molybdenum ore, leached — 135 
3 Phoenix — Lander, NV Newmont M ining Corp. Gold-copper ore, concentrated Пена n 
M Mineral Park n Mohave, AZ Mercator M inerals Ltd. ___ Copper-molybdenum ore, concentrated and leached m |] 7 
15 Сз йа, AZ _ m Quadra Mining Ltd. EE Copper ore, leached EN EU WEE | 35 
lé Мат ~ — de _________ Freeport-McMoRan Copper & Gold Inc. до 77 VEM 0 
17 Pint Valley — фо. = BHP Billiton _ Е o do ЕНЕС ЕЕ 
18 Lisbon Valley San Juan, UT - Constellation Copper Cop. — фо — S г тасса 
do. Ditto. зле ст 


'The mines on this list accounted for more than 99% of U.S. mine production in 2009. 


Wholly owned subsidiary of Rio Tinto ple. 


TABLE 3 
MINE PRODUCTION OF COPPER-BEARING ORES AND RECOVERABLE COPPER CONTENT OF ORES 


PRODUCED IN THE UNITED STATES, BY SOURCE AND TREATMENT PROCESS! 


(Metric tons) 


Каса ован | |.2008  — 2000 - 
Gross Recoverable T TOSS m Recoverable 
_ _ Source and treatment process < weight? Se СОРРеЕ_` _. - weight? m copper 
Mined copper ore: Е СС 
Concentrated | 156000000 773,000" 149000000 683,000 
T 2 MEE E T 476,000 
. Toa — —ă— | NA 1,280,000" NA 1,160,000 
Copper precipitates shipped, leached from 
.tailings, dumps, and in-place material _ МА 0 МА W 
Other copper-bearing ores? "CECI 5,300,000 23,600 " 4,480,000 21,900 
.. Grand total XX — 1310000 XX — 1,180,000 


'Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; included with "Other - 
copper-bearing ores." XX Not applicable. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"In 2009, 23,300 kilograms of gold and 274 metric tons of silver were recovered from concentrated ore. 

The average value of gold and silver per metric ton of ore concentrated was $3.07. 


3 . . 
Includes gold ore, lead ore, silver ore, and zinc ore. 
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ТАВГЕ 4 


CONSUMPTION OF COPPER AND BRASS MATERIALS IN THE UNITED STATES, BY ITEM' 


(Metric tons) 


| Foundries, | Smelters, m 
chemical plants, refiners, 
item Brass mills  Wire-rod mills miscellaneous users ingot makers Total 
2008: _ s О MEM Н 
_ Copper scrap 200739000? ~ 64700' 193.000 997,000 ' 
Refined coppe? 479000 — 1490000 — — 45.5800. 4,520" 2020000 — 
| Hardeners and master alloys — _ 10,000 _ a mS m Е 2.930 m -- 13,000 i 
| Brass ingots Е а асаа. а | 77,700 ' Е ЛЕД 77.700 ' E 
~ Slab zinc _ 44,300 _ -- 00 A | 107.000 — 
2009: BEN 
~ Copper scrap 688000? — у 6650 0 159000 — 914000 — 
” Retnedcopper 454,000 — 1140000 49,500 4,510 — 1,650000 - 
~ Hardeners and master alloys 9,990... onm vimm |, 3,090 Е Е кл 13, 100 
— Brass ingots Еа т. 55.500 _ 
Сати о 44800 _ -- (4) 4) — 107000 - 


"Revised. W Withheld to avoid disclosing company proprietary data, included with * ‘Brass mills.” — Zero. 


'Data are rounded to no more than three significant digits, may not add to totals shown. 
2includes item indicated by symbol W. 
JDetailed information on consumption of refined copper can be found in table 5. 
‘Withheld to avoid disclosing company proprietary data; included in “Total.” 


TABLE 5 


CONSUMPTION OF REFINED COPPER SHAPES IN THE UNITED STATES, BY CLASS OF CONSUMER' 


На о 


С пров and 


(Metric tons) 


" Cakes and Wirebar, billets, m 
Class of consumer Cathodes ingot bars slabs — other — —  — Total — — 
2008: _______ 
_ Wire-roó rod mills 1,490,000 -- W 2,890 1,490,000 
— Brass ass mills 323,000 24.200 45,000 86,300 479,000 
~ Chemical plants - -- - 344 344 
“ingot makers w № w 4,520 ? 4,520 
Foundries 4,670 4,440 M 11,300 20,400 
Miscellaneous" W М М _ 24,700 ? 24,700 
— Total 1,820,000 28.600 45,000 130.000 ~~ 2,020,000 
2009: 
—Wirerod mills 1140.000 - = 4,620 1,140,000 
~ Brass mills 313,000 24,200 43,600 72,800 454,000 
^ Chemical plants d - -- 367 367 
“Ingot makers W W W 4,510 2 4,510 
~ Foundries 3.450 3,240 = 12,400 19,100 
_ Miscellaneous М wo № 30/007... 30100 
— Total 1,450,000 27, 400__ 43,600 125,000 1,650,000. 


ОКЕЙ, ш шы ыыы ды ыи Тыч — ои á i ——— 
W Withheld to avoid disclosing company proprietary data; included with “Wirebar, ar, billets, other." -- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 


?includes items indicated by symbol W. 
JIncludes consumers of copper powder and copper shot, iron an 


d steel plants, and other manufacturers. 
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ТАВГЕ 6 


COPPER RECOVERED FROM SCRAP PROCESSED IN THE UNITED STATES, 
BY KIND OF SCRAP AND FORM OF RECOVERY! 


(Metric tons) 


— Nm n NE 


Kind of scrap: Ра 


New scrap: 


Copper-base 
in Alumi num-base - NEN 
Nickel-base — 
Total n 
. Old scrap: 


___Соррег-Базе 


Aluminum-base 


__ Nickel-base _ 


fi а on tre 


EP Zinc-base 


Total 


Grand total 
Form of recovery: 


ee Se - 


_ As unalloyed copper - 


o ea Е С. 


_ In brass and bronze e 
In alloy iron and steel 

_ In aluminum alloys | Е 2 _ 

Г In other alloys mM BEEN MOTHER 


. In chemical compounds _ 


Мо  .-———„—_—_—_ 


‘Revised. 


2008 2009 
659,000 608,000 
37,700 ' 29,400 
18 18 
697,000 638000 
133,000 ' 120,000 
22,900 ' 16,700 
275 267 

9 9 
156,000 ' 137,000 
852,000 ' 774,000 
55.000 47,100 
731,000 ' 675,000 
677 673 
60,700 ' 46,100 
8 8 

5.040 5,030 
852,000 ' 774,000 


Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 7 


COPPER RECOVERED AS REFINED COPPER AND IN ALLOYS AND OTHER FORMS | 
FROM COPPER-BASE SCRAP PROCESSED IN THE UNITED STATES, BY TYPE OF OPERATION 


(Metric tons) 


Dro e imn 


Е | _ From new scrap |. From old scrap |. Total __ 
___ _ Type of operation . 2008 2009 2008 2009 2008 2009 
Ingot makers _ . 154007 11,500 _ 76,500" 62,400 91,900' 73,900 
Refineries? О 26,900 20,800 26,900 25,600 53800 46,400 
Brass and wire-rod mills ^^ $84,000 545,000 — 17,000 16,500 601,000 561.000 
Foundries and manufacturers 27,200 25.900 12,300 15,200 39,500 41,000 
Chemical plants ~ ~- 5,030 5,030 6 == 5,040 5,030 
„Теа —- 659,000 _ 608.000 133,000" 120,000 792,000" 728,000 
Reyna. Quy ОО ООО ООО стт ee 


І 
„Эма аге rounded to no more than three significant digits; may not add to totals shown. 
Includes electrolytically refined based on source of material at smelter level. 


COPPER дуу 20.13 


20.14 


TABLE 8 


PRODUCTION OF SECONDARY COPPER AND COPPER-ALLO 
IN THE UNITED STATES, BY ITEM PRODUCED FR 


(Metric tons) 


Y PRODUCTS 


OM SC КАР! 


~ Ttem produced from scrap 2008 Е 2009 
Unalloyed copper products: | 

Refined copper MEM 53,800 46.400 

| Copper powder _ uns an, ск, сања ет 1.070 587 

^ Copper castings __ _ с 136 82 

Total | 55 000 47.100 
Alloyed copper т products: - Tn" 
Brass and bronze ingots: и ___ u 

| Tin bronzes | Е 9,050 6.890 

_ Leaded гед brass and semired brass 65,300 52,400 

_ High leaded tin bronze | 10,400 7.330 

_ Yellow brass I 5.570 4.870 

| _ Manganese bronze —__ m 7,660 7.260 

| Aluminum bronze i muU 6.600 5.860 

2 Nickel silver | А | Е 1,570 1,060 

a _ Silicon bronze and brass | | 5,750 4,710 

(€ opper-base | hardeners and master r alloys _ 7,660 7.670 

= / Miscellaneous К т ЕІ 6.270 6.090 

С тоа 126000 104000 

Brass mill and wire-rod mill products 725,000 678.000 

Brass and bronze castings | 38.600 38,300 

_ Copper in chemical products 2 n 5.040 5.030 

Grand total 949,000 873,000 


!Data are rounded to no more {һай three si 


ignificant digits; may not add to totals shown. 


COMPOSITION OF SECONDARY COPPER-ALLOY PRODUCTION IN TH 


TABLE 9 
E UNITED STATES' 


(Metric tons) 


^ = ____ Cope _ Та 


| Tin Lead Zinc Nickel Aluminum Total _ 
Brass and bronze ingot production: moe е co rca 
. 2008 м о 106,000"  3,810' 5,850 — 10,500 160 12 126,000 

чн =. | 85900 3,610 5,320 9,220 qe. M 104,000 
Secondary metal content of brass mill TOT * = dE Cais: xe антене oe Se 
_ products: 

Po 600 1400 — 2,580 — 118000 — 1,390 8 725,000 
Е. OPENEN 565,000 1,180 2270 109,000 Мо 16 678.000 
Secondary metal content of brass and = мм coc : 

_ bronze castings: 

| ——— ш 

— _ 35200 1,170" 604 1,450 81 74 38,600, 

— 34,800 1,170 572 iso DA 9 38,300 

Revised. О NR re 

Data are rounded t ER ©. 

Tarde M dd p than three significant digits; may not add to totals shown. 

pproximately 96% from scrap and 4% from other than scrap in 2008 and 2009 
RBOOK—2" 
U.S. GEOLOGICAL SURVEY MINERALS YEA 


_- | 


ТАВГЕ 10 


CONSUMPTION AND YEAREND STOCKS OF COPPER-BASE SCRAP! 


(Metric tons, gross weight) 


_ Scrap type and Processor 


Unalloyed s scrap: ILI 
_ No.l wire and heavy: MEM 
_ Smelters, refiners, and ingot makers | | _ 
. Brass and wire-rod mills mE 
| _Foundries and miscellaneous г manufacturers 
.. №. 2 mixed heavy and light: 
_ Smelters, refiners, and i ingot r makers | | 
_ Brass and wire- rod mills 
Foundries and miscellaneous n manufacturers 
. Total unalloyed Scrap: 
_ Smelters, refiners, and i ingot yt makers | 
Brass and wire-rod mills | 
" Foundries and miscellaneous manufacturers - 
Alloyed scrap: 
__ Red brass? 


_ Smelters, refiners, and ingot makers 


. Brass mills Е 
= Foundries and | miscellaneous manufacturers - 
_ Leaded yellow brass: "ED 

_ Smelters, refiners, and d ingot makers | 

_ Brass mills Е 
Foundries and miscellaneous manufacturers _ 

_ Yellow and low brass, all | plants 

_ Cartridge Cases and brass, all plants 

_ Auto radiators: 


_Smelters, refi Iners, and ingot makers 


__ Foundries and miscellaneous manufacturers 
_ Bronzes: 


__ Smelters, refiners, and ingot makers 


mE Brass mills and miscellaneous manufacturers 


_ Nickel-copper alloys, all plants 
Low grade and residues; smelters, refiners, 
miscellaneous ишы: "E 


__ Other alloy scrap:* 
_ Smelters, refiners, ; and її ingot makers | 


Brass mills and miscellaneous manu facturers - 
: _ Total alloyed Scrap: 


"  Smelters, refiners, a and in ingot makers — 
.. Brass mills 


_ Foundries and | miscellaneous manufacturers _ 
.. Total Scrap: 


Е Smelters, refi iners, andi ingot makers | 
_ Brass and wire-rod mills 

— Foundries and miscellaneous manufacturers 
Revised. 


Consumption 


64,700 ' 


20087 
Stocks 
61,800 1,240 " 
353,000 (2) 
19,000 (2) 
42,3007 2,650 ' 
12,600 (2) 
3130 о 
104,000 3.890 ' 
366,000 13,500 
22.200 1.490 
26.900 ' 1,400 ' 
11.700 (2) 
5.480 (2) 
11,500 ' 735' 
132,000 (2) 
1,230 (2) 
143,000 509 ' 
74,100 2) 
26,000 ' 666 ' 
1,950 (2) 
12,800 ' 806 ' 
16,100 (2) 
13,100 148 ' 
23.300 588 ' 
1,140 ' 230 ' 
4,990 — (2) 
89,200 ' 5,080 " 
373.000 22.200 
42.600 2.180 ' 
193.000" 8,970: 
739.000 35,800 
3.670 ' 


„Data are rounded to no more than three significant digits; may not add to totals shown. — 
"In Ndividual breakdown is not available; included in “Total unalloyed scrap,” “Total alloyed scrap,” an otal scrap. 


i ces, and silicon 
Includes cocks and faucets, commercial bronze, composition turnings, gilding metal, railroad car boxes 


bronze, 


4 
Includes aluminum bronze, beryllium copper, and refinery brass. 


PER. 2009 


DR 


45,000 
332.000 
16.800 


40.600 
8,590 
6.450 


85,600 
341,000 
23,300 


20,600 
9.230 
5,950 


9,970 
116,000 
1,000 
127.000 
87.800 


20.200 
1.900 


10,800 
15,800 
8.460 


23.300 


1,110 


5.270 


73,700 
347,000 
43,200 


159,000 
688,000 


66.500 — 


2009 — 


Consumption 


Stocks | 


2,240 


3,210 
14,100 
1.670 


1,550 


5,010 
18.300 
2.940 


8,220 
32.500 
4.610 


TABLE 11 
CONSUMPTION OF PURCHASED COPPER-BASE SCRAP"? 


(Metric tons, gross weight) 


From new scrap From old scrap 


Type of operation 2008 — 2009 2008 2009 

Ingot makers 34,600 ' 34,500 105.000 77.600 

Smelters and refineries 28,700 24,300 25,100 22.900 

Brass and wire-rod mills Е 721.000 671.000 17.200 16.900 

Foundries and miscellaneous manufacturers 50.700 48,200 14,000 18.300 

Total 836,000 ' 778,000 161,000 136.000 
‘Revised. 


'Data are rounded to no more than three significant digits, may not add to totals shown. 
"Consumption at brass and wire-rod mills assumed equal to receipts. 


TABLE 12 


Total 
2008 2009 
140.000 | 112.000 
53,800 47.200 
739.000 688.000 
64.800 66.500 
997,000' 914,000 


FOUNDRIES AND MISCELLANEOUS MANUFACTURERS CONSUMPTION 


OF BRASS INGOT, REFINED COPPER, AND COPPER SCRAP 
IN THE UNITED STATES! 


(Metric tons) 


Ingot type or material consumed 


2008 2009 
Tin bronzes 13.800 8,340 
Leaded red brass and semired brass Е 47.600 ' 33,700 
Y ellow, leaded, low brass” | | 7.020 ' 6.080 
Manganese bronze 3,460 2,240 
Nickel silver! m 498 620 
Aluminum bronze 3,580 3,020 
Hardeners and master alloys' 2,930 3.090 
Lead free alloys’ 1,650 1,420 
. Total brass ingot | Е 80,600 '- S8,500 
Refined copper —— — NE 45,500 49,500 
Copper scrap 64,800 66,500 
"Revised. | Е ИО | m | 


| a ыы 
Dan are rounded to no more than three significant digits; may not add to totals shown. 
“Includes brass and silicon bronze. 


3 А 
Includes brass, copper nickel, and nickel bronze. 
“includes special alloys. 


5 . 
Includes copper-bismuth and copper-bismuth-selenium alloys. 


TABLE 13 
AVERAGE PRICES FOR COPPER SCRAP, BY TYPE 


(Cents per pound) 


Dealers’ buying (New York) 


Brass mills Refiners No.2 Red brass turnings 
Year No. 1 scrap Мо. 2 scrap scrap and borings 
2008 3005$ 279.08. 27.1 143.85 
209 — 22683 205.85 159.16. 11293 


Source: American Metal Market. 
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.— Unalloyed copper Scrap 


TABLE 18 


U.S. EXPORTS OF COPPER SCRAP, BY COUNTRY! 


Copper-alloy scrap 


2008 2009 — 2008. 2009 
_ Quantity — Value | Quantity | Value — E Quantity Value _ Quantity i Value 
= Country (metric tons) (thousands) (metric tons) (thousands) (metric tons) (thousands) (metric tons) (thousands) 
Belgium — 2,570 $7370 2160 — $7750 17300 $41,700 — 14900 __ 531 800 
Canada 9,830 65,900 6,320 34,800 39.000 156,000 32,300 91,500 
China mn 186,000 787,000 190,000 617.000 421,000 977,000 416,000 693.000 
Germany 4,280 14,200 1,510 6,510 10,300 48,500 6,600 31,900 
HongKong 21,200 124000 15,600 63,100 50,800 100.000 37,400 85,600 
India 1,970 3,570 356 1,480 9,340 26,900 11,100 23,200 
Japan 8,720 59,400 3,220 15,900 13,100 65,500 10,200 46,200 
Korea, Republic of 19,800 123,000 8.400 36,500 21,900 86,500 21,500 48.800 
Mexico — 1,960 12.800 1,580 8,770 5.970 37,200 9,990 41,300 
Taiwan 4,900 26.400 6,980 23,300 9,920 16,800 6,510 5,680 
Other | 17,800 95,300 8,420 40,900 30.600 86700 31,200 _ 52,300 
Tob — 278000 1,200000 ^ 245000 = 856,000 630.000 — 1,640,000 $98.000 — 1,150,000 
"Раца are rounded to no more than three significant digits; may not add to totals shown. 
Source: U S. Census Bureau. 
TABLE 19 
U.S. IMPORTS FOR CONSUMPTION OF COPPER SCRAP, BY COUNTRY’ 
mE mE Unalloyed copper scrap Еа Copper-alloy сару cen, 
— Quantity S Value? | Gross weight Copper content? Value? 
Country or territory (metric tons) (thousands) (metric tons) — (metric tons) (thousands) | 
208 7 32800  $172000 — 73,500 53.000 $313.000 
200: 7 Tox 
Canada M 7,340 32,500 24,900 17,900 97,300 
Chile Е 25 151 230 166 1,060 
Costa Rica 275 436 1.290 929 4,760 
. Dominican Republic - 753 1,100 907 653 1,020 
_ Guatemala 272 490 433 312 1,300 
- Honduras = 474 933 355 256 1,320 
_ Jamaica. ^^ 198 303 334 241 402 
Mexico ^ —— = 4.840 11,500 22,900 16.500 64,400 
_Nicaragua ^5 57578 666 1,180 441 317 517 
В Иоса Ж _ 650 468 3,700 
Other О 1,450 3,420 3100 _ _ 2,230 ^ 9,620 
_ Total |. 16300 52.000 55,500 40,000 185,000 
~ Zero. m | 


1 
Data are rounded to no more than 


Source: U.S. Census Bureau. 


three significant digits; may not add to totals shown. 


"Cost, Insurance, freight value at U.S. port. | 
"Content is estimated by the U.S. Geological Survey to be 72% of gross weight. 
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20.22 


Argentina m 
Armenia n 
Australia: 1 
~ Concentrates 2 
© Leaching. electrowon 
| Total .—  . 
Bolivia 
Botswana _ 
Brazil _ 


Bulgaria i m 


Burma, leaching, electrowon 


С апада: — = 


Concentrates 


Leaching, electrowon — 


_ | Total 
Chile? _ 
Concentrates 


_ Leaching, electrowon i 
ЕЕ Total _ | 
Спа“ _ E 

. Concentrates 

_ Leaching, electrowon 
__ Total i 
Colombia. 


Congo (Kinshasa) 
Concentrates 
_ Leaching, electrowon 

Total m 


Cyprus, leaching, electrowon 
Dominican Republic D 
Finland "P 

Georgia" 
lndonesia! _ 


lran^ — 


C oncentrates 


_ Leaching, electrowon 


Total 


Kazakhstam — 


Korea, North" 
Korea, Republic of а 


laos: _ 


С oncentrates 


_ Leaching, electrowon 


Macedonia 


Mauritania 


See footnotes at end of table, — 


TABLE 20 
COPPER: WORLD MINE PRODUCTION. BY COUNTRY"? 


(Metric tons) 


"005 2006 020 — 2008 2009 
Е 187,317 180,144 180,200 156.893 ' 143,084 
| 16.400 18.000 * 17.600 * 18.800 22.600 
865,300 806,400 828,000 * 833,000 * 831.000 

51.000 52.400 42.000 * 53.000 * 23000 — 
916,300 - 858,800 870,000 * 886,000 * 854.000 
32° 218 606 731 734 
Е 26,100 24.000 24.000 29.000 30,000 
133,325 147,836 205,728 219.676 ' 213.100 
95.000 110,000 116,157 ! 107,195 ' 110,652 

Е 34.47% 19,500 15.100 6.900 ' 5.000 * 
595,383 603.295 594,749 ' 605.399 ' 489.800 
| - -- 1.500 1.600 EM 

T 59533 = 603295 — 596.249 606.999 490.600 


3,735.900 3.669.000 3.724.900 3,356,600 3,276,900 
1,584,600 1.691.800 1.832,100 1.971,000 ' 2.42700 _ 
5,320,500 5.360.800 5,557,000 5.327.600 ' 5,389,600 


762,000 873,000 928,000 940,000 970,000 
15.000 16.000 1 8.000 20.000 25000 —— 
777000 = 889.000 946,000 = 960.000 995.000 
D 2.189 ' 725' 1.050 ' 1.310" 1.420 € 
Е 48,000 ' 89,000 ' 107.000 ' 182.000 ' 150,000 * 
i 49,538 53.285 41,361 ' 60.902 ' 151,000*.— 
MEM ^ 97,538' 142.285" 148.361' 242.902! .  301,000* 
= -- 300 < 300 * 300 * 
| - - 2. 2.600 11,500 
ue с 15,093 ' 13,316 ' 13.646 ' 13,440 ' 14,198 
10,000 9,000 11,000 11,000 11,000 
26,900 27,400 33,900 30.600 ' 31.000 
ees, а. 1,064,200 818.000 796.900 632,600 996,000 
= 150.000 208,000 241,000 241.000 255.000 
© 10000 | 9,000 8.000 8,000 7,000 — 
PT 160000 ^ 217000 ^ — 249000 249000 — ~ 262,000 
= 422,000 457,000 405,000 420.000 390.000 
= 12.000 12.000 12.000 12.000 12,000 
NM 4,000 3,000 6.000 4,000 14,000 ___ 
ET = = -- 24.929 54,019 
© 30,480 60,803 62.541 ' 64,075 67.561 — 
СЕ 30.480 60800 = 62541 89.004 — ~~ 121,580 
~- 33,591 33,467 38,337 35,430 
m 5,031 31.956 33,073 35,000 
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TABLE 20—Continued 
COPPER: WORLD MINE PRODUCTION, BY COUNTRY"? 


(Metric tons) 


= EA 
Country 2005 2006 2007 2008 2009 


Mexico: nu mm 
_ Concentrates 336,376 241,536 230,500 172,093 170,597 
__Leaching, electrowon 92,675 86,000 107,000 74,500 57,151 
_ Toa n 409,051 327,536 EN о a 
Mongolia — e m 126,547 129,693 130,160 126,800 ' 129,800 
Morocco — —— 3,800 4,600 $,572 5,600 5,500 
Namibia MMC ID 10,900 6,262 6,580 ' 7,471 ! = 
Pakistan Mi Ө 17,700 19,100 18,800 18,700 18,500 
Papua New Guinea == 192,978 194,355 169,184 159,650 166,700 
Peu: 
_ Concentrates. 844,369 874,601 1,018,156 1,107,789 1,106,025 
_ Leaching, electrowon m 165,530 173,871 172,118 160,078 168/00 — 
Toad T _ 1,009,899 1,048472 1190274 12674867 1274725 
Philippines aC 16,323 17,161 22,862 212235 49,060 
Poland - 512,000 497,000 452,000 429,000 444,000 
Portugal. — аса 89,54] 78,660 ' 90,247 ' 89,070 ' 86,900 
Romanió — 15,000 12,132 2,213 2,732! 585 
Russia* m m 700,000 725,000 740,000 750,000 725,000 © 
Saudi Arabia — 668 730 750 • 1,465 ' 2,000 
Зеба — — 12.900 8 12.000 16,500 18,800 * 19,000 * 
SoMhAfia 700 88,600 89,500 97,000 97,185 ' 92,852 
Span: — = eS 
_ Concentrates Берне 4,892 ' 6,616' 6,281: 7,071 ' 15,400 
— Leaching, electrowon | | - - v - 5,600 
Total — hin Sie 4892 6616 6,281 7,071 21,000 
Sweden 97,800 86,746 62,905 57,400 * 56.000 
Tanzania, in concentrates and bullion - 3,661 ' 3,284 ' 3275' 2.700 * 5.800 * 
Тик СО" 54,000 46,000 81,000 83,000 70,000 
United States: Im 
_ Concentrates. > 586,000 667,000 665,000 801,000 705,000 
Leaching, electrowon ^ ^ 77 ———- 554,000 530,000 504,000 507.000 476000 _ 
Toad] ^ rM ME ~~ 1,140,000 1,200,000 1,170,000 1,310,000 1,180,000 
Uzbekistan —— 110,000 100,000 95,000 95,000 95,000 
2атЬа:* | (ниси 
_ Concentrates 330,000 350,000 ? 341,000 ' 383,000 547,000 
_ Leaching, electrowon 102,000 7 124,000 168,000 163,000 150,000 — 
__ Teal ^^ —. 432000 474.000 509,000 546,000 697,000 
Zimbabwe, concentrates 2,570 7 2,581 7 3,000 2,000 3,000 
_ Отапа (ова) ——— — | — 715,00,000 15,100,000* — 15,500,000 15,400,000 15,900,000 
Окы — ———— 
~ Concentrates ~ 12,300,000" 12,300,000 12,600,000 — 12,400,000 12,600,000 
=. Leaching, electrowon —— 7 2,690,000"  2,820,000* 2,970,000" 3,090,000" 3,250,000 


fn. та 
Estimated. 'Revise 


d. — Ze 


Zero. 
„World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. | 
Table represent copper content by analysis of concentrates produced (includes cement copper, if applicable), except where otherwise 


noted. Table includes data avai 
j ailable through July 28, 2010. У | 
Reported by Comision Chilena del Cobre. Includes recoverable copper content of nonduplicative mine and metal products produced 


from domestic ores and concentrates and leach production for electrowinning. 
Recoverable content, 


Excludes Copper content of Pyrite. 


6 | a 
Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
Reported figure. 
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ТАВГЕ 21 
COPPER: WORLD SMELTER PRODUCTION, BY COUNTRY" 


(Metric tons, gross weight) 


~ Country 2005 ane EL o QUE _ a 
yc a. mM ов 8709 —— 6954 6.480 ' 6.858 
pu D m 410,000 377.000 399,000 449.000 422.000 
pu a cO DN MEME 52.700 ' 65,900 ' 80,200 ' 94,200 ' 90,800 ? 
Belgium, secondary __ m | | 99.200 114,600 115.000 * 124,500 114.400 
Botswana, primary! | | 26.704 24,255 19,996 23.146 24,382 
Brazil: m Oo m 
Primary Л mE ^  (so043' — 179700' 178367' 181,000 176,000 * 
_ Secondary" 40.000 40.000 40.000 39.000 31.000 _ 
Total ^ — HE 199.043 219,700 218,367 550000 207.000 
Bulparia: o Е Ех 
BE o 225,000 217,000 217,600 257.100 256,200 
_ Secondary _ m u 15.000 24.000 11.500 21.200 20,000 _ 
Total mE (00 230000 241.000 »9100 278300 276.200 
Canada Mp | _ 
Primary _ _ __ | Е 441,325 484,675 470,713 443,798 316,510 
__Зесопфагу —— | _ 30,525 35,826 46,101 41,777 29.733 — 
2 Toa —_ | EE 471,850 520,501 516,814 | 485.575 346,243 
Chile, primary — _ ]. 558,100 1.565.400 1.514.200 1.269.200 1,522,300 
China: mE u mu 
Primary — — 1,700,000 1.920.000 — 2,110,000 2.500,000 2,650,000 
“Secondary о | 540.000 700,000 800,000 870,000 800.000 — 
Toa 2,240,000 2,620,000 2.910,000 3,370,000 3.450.000 
Congo (Kinshasa). primary, electrowon m 10.000 10.000 * 1.800 -- зе ЗЕЕ 
Finland: — — _ 
B AMNEM 175216' 162300" 141,000" 172,354 137,710 
Secondary — mE Еа 2,000 2.000 2.000 2.000 2.000 
| Toad | — Fe VM 177216" 164300' —— 143000 —— 174.54 ~ 439/10. 
бепан, 
_Ритау _ 1 | .. . 257,200 273,800 270,200 295.000 251,100 ? 
_ Secondary PE | 251400 266.300 273,400 293,300 282,700? — 
=, MOM. ЕСС 508,600 540.100 543600 588.300___ 533,800 ? 
India: "mM 600 ___ ОМ 28 ien 
Еш дара шош ле 486,600 610,000 700,000 651,000 705,100 
Secondary 38,0009 15,000 15,000 11,000 10,000 
e ct 524,600 625.000 715000 — 277795400 — 
Indonesia, primary Е | ор 662.000 px 
BD PE m" mo 275.000 * 201,200 277.100 253,300 ' 295,900 


Tran, undifferentiated" * 227.000 ê 


242,000 250,000 260,000 


Japan: = 248,000 
Prima i ; 
КЕ 119247 1,409,087 1,367,310 1,366,310 1,297,943 
а ee eee ee 198,516 219,203 245,208 259,060 243859 — 
аан 1517763 1628290 ^ 1,612518 1.625.370 1,541,807 
su м | ган 404,817 ' 426,000 * 392,834 ' 392,575 ' 369,000 ^ 
үзе ‚ primary and secondary 15.000 S 
Korea, Republic of: ыы ——— 15.000 15.000 15.000 15,000 
Primary DO ESOS US л л и 
_ Secondary 436,600 449,200 475.000 500.000€ — 455.000° 
__ Total Паљење шоља пала NNNM EN OO 44300* 44000°_ 
Mexico: <———- 486,500 484,000 515,000 $44,300 * 499,000 * 
Primary | - 
E E. ccce Ee HS 301200 260.200 222.600' 200200 153,700 
Total ak a ein ы 5,000 5,000 __ | 5,000 5000 — |. 5,000 _ 
See footnotes at end of table. — ^ 306,200 265,200 227,600" 20520 1587% — 
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TABLE 21—Continued 
COPPER: WORLD SMELTER PRODUCTION, By COUNTRY"? 


(Metric tons, gross weight) 


E — ин“ ш —— 
Namibia, primary“ 5 23,300 22000 21,000 
Oman, primary mM i 25,000 * 20,710 ' 13,940 ' 
Pakistan, primary mE 18,600 23,600 18,200 * 
Peru, primary ^ __ 381,600 381,300 296,100 


_2 ____ 2009 
16271*5 — 16300 _ 
11,906 ' 12,000 * 
17,800 * 17,500 

360,400 345,500 


Philippines, primary 201,300 239.600 220,000 ' 246,700 230,100 
Poland: 
XM 


Primary 527,000 445,000 438,100 438,600 ' 408,200 
Secondary ~~~ 30,000 80,000 40,000 43,900 ' 68,800 
Total 557,000 525.000 478,100 482,500 ' 477,000 
Romania, secondary: -! -' _ ' - -- 
Russia: 
__Рптагу 696,000 635,000 650,000 630,000 580,000 


_ Secondary — 262,000 312.000 290,000 


235,000 220,000 


958.000 947.000 940.000 865,000 800,000 
Pau шкын сш ыз ы a а С mii mid 
Serbia: 


Primary — E 30,000 7 40,000 ' 30,200 ' 31,900 ' 32,000 
_Secondary _ 1,000 7 1,000 ______ 1,000 1,000 — — 1000 _ 
Total — © 310007  41000' 31,200 ° 32,900 ' 33.000 

Slovakia, secondary —  —- 15,500 22,000 * 20,600 * 27,500 34,200 
South Africa, primary — ША 92,000 100,000 105,000 92.972 ' 89,453 
Spain: DOES DM EM 
Primary о 278600 263,100 249,400 256,900 261,000 
езу о $600 — — 682% 6,700 — ^ 300 400 _ 
П ТИТИР аен 284,200 269,582 256,100 259,900 265,000 
Sweden: D лаа осе. 
Юу —— mmm 134,300 ' 138,800 ' 132,500 ' 128,500 ' 126,000 
_ Secondary! II CP P ONU 57,700 ' 55,000" 46,500' 53,800 ' 39,600 
Toa! SS | 192,000" 193.800" 179,000 ' 182,300 ' 165,600 
Thailand? 7 07 000 - 
Pimy |^ о о оо —— 28,600 1,000 5,600 5 -- -- 
Зесопдагу К EU 2,000 100 500 = -— 
Jol ___ 3060 — 100 61005 - - 
Turkey, undifferentiated 27,600 $ 30,000 30,000 35,000 30,000 
United States, undifferentiated 77 ——— 523,000 501,000 61700 574000 597.000 
Uzbekistan undifferentiated’ о оо 105,000 95,000 92,000 92,000 92000 
Vietnam, primary ——— B _ В E 2,200 * 6,000 
Zambia, primary a 270,000 290,000 224,000 232000* 334,000 
_ Grand total: = 13,500,000 * 14,100,000" 14,300,000 14,700,000 — 14,500,000 
Of which i DE ER M MEI 
MN ———— 
Elecrowon = —— —— — 0 10,000 * 1,800 -- = 
a Па 55 ее " 10,700,000" 10,800,000" 11,100,000" 11,100,000 
___ Secondary 1,700,000" 2,000,000" 2,080,000" 2,170,000" 2.040.000 
— Undifferentiated _ 1,300,000" 1,310,000 — — 1,400,000 * — 1,360,000' — 1,360,000 — 


l ыы с р. 
"Estimated. "Preliminary. "Revised, — Zero. 


"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totis shown. 

is table includes total production of smelted copper metal, including low-grade cathode produced by electrowinning Бене m 
Smelter feed maybe derived from ore, concentrates, copper precipitate or matte (primary), and (or) scrap сшкшу) 10 Я ib 
Possible, Primary and Secondary output of each country is shown separately. Їп some cases, total smelter production is nd РИ 
reported, but the distribution between Primary and secondary has been estimated. Table includes data available through July 28, | 


3 
Copper content of nickel-copper matte exported to Norway for refining. 
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TABLE 21—Continued 
COPPER: WORLD SMELTER PRODUCTION, BY COUNTRY? 


*Data are for year beginning March 21 of that stated. Secondary production is estimated to be about 5% of total. 
"Includes 8,000 to 10,000 metric tons per year for 2005—06 produced from imported toll concentrates. 
*Reported figure. 


"Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
"Secondary production is estimated to be about one-third of total. 
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ТАВГЕ 22 
COPPER: WORLD REFINERY PRODUCTION, BY COUNTRY”? 


(Metric tons) 
Country 2005 2006 2007 2008 - 2009 — 
Argentina, secondary" 16,000 16,000 16,000 16,000 16,000 — 
Australia, primary: 
- Electrowon 50,900 52.400 42,000 53,000 23,000 
_ Other _ 418,100 377,000 _ 400,000 450,000 423,000 


Total 469,000 429,400 442,000 503,000 446,000 
Austria, secondary 72,300 72,600 81,400 106,700 96,200 P 
Belgium: | 
. Primary? 252,900 238,000 * 228,500 233,100 ' 220,600 

€ 


Secondary 130,000 153,000 165,600 162,700" — 153100 | 
сла тте = === 382,900 391,000 * 394,100 395.800 ' 373,700 
Brazil, primary — 199,043 219,700 218,367 226,800 ' 213,400 
Вана о о оо оо — 

Primy — 60,500 65,500 4 69,900 126,700 ~ 183,600 4 
_ Secondary — —— 3,000 3,000 5,000 — 13,000 13,200 
... Total ПИС eee 500 — 74900 — 139,700~ [96800* 
Burma, electrowon ~~ 34,500 19,500 15,100 = 3,500 
Canada: | Маса Oe й 
EI ONE EE 484,123 465.000 407,000 400,000 305,296 
- Secondary eine 31,000 36,000 46000 _ 42000 30,600 
NC ЭКИ Кирин EE _— 515123 401000 453 000 442.000 335,896 
Chile, primary; NOE 

_Electrowon — 1,584,600 1,691,800 1,832,100 1,971,000" 2,112,700 

E не 1,239,400 1,119,500 1,104,400 1,086,600 — — 1,159,100 _ 
Tai 2,824,000. 2,811,300 2,936,500 3,057.600' 3,271,800 - 
Ching CE EE 
.. Primary a | 

Electtowon — 15,000 20,000 20,000 20,000 25,000 
Ohe 1.850,000 2,000,000 2,280,000 2,680,000 2,750,000 
E c — —- 750,000 1,000,000 1,200,000 1,200,000 — 1,400,000 - 

D © 2,615,000 3,020,000 3,500,000 3,900,000 4,175,000 _ 
Congo (Ki (Kinshasa), el electrowon A = 6,784 ' 45,821 ' 159,000 * 
Cyprus, electrowon — ^ — —— —— = 1,000 2,900 2,986 ' 2,380 
Egypt, secondary* 4,000 4,000 4,000 4,000 4,000 
Finland: NODE шц ашыш; 

Primary ——— m 108,994 ' 120,674 ' 100,987 ' 127,952 ' 95,549 

_ Secondary? — 16,000 16,000 10,000 _ 10,000 10,000 — 
"C NOBEL - 124994! 136674!  110,987' 137,952 ' 105,549 
Germany: — 

Primary 7 — 293,812 312,092 301,702 300,470 290,200 

Secondary 344,446 350,246 363,815 389,300 о. 

Тоа 638.258 662,338 665,517 689,770 668,900 
Hungary, secondary’ ———— 10,000 10,000 10,000 -- а 
India: = 
Primary, оао — — ———— 477,000 614,000 698,600 654,200 705,100 
-Secondary — 20,000 15,000 . 15000 . — 15,000 10,000 

_Total С 497,000 629,000 713,600 _ 669,2 ‚200 715,100 

217,600 277,000 ' 254,000 ' 289,200 


Indonesia, primay ——— primary me | 
Mcr M ЕН ш НЫ 


COPPER 2009 
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TABLE 22—Continued 


COPPER: WORLD REFINERY PRODUCTION, BY COUNTRY? 


(Metric tons) 


| Cem — 25 оњ 2007 208 — 2009. _ 
На: о ееси 
Ргітагу:“ ° 
m Electrowon — 10,000 9.000 8,000 7,000 7,000 
__ От /— |— |  — . 123,100 * 140,000 145,000 140.000 150.000 
Secondary — 40.0004 45,000 * 55.000 53000 53.000 _ 
, Teal ____ "T 173,100 * 194,000 208,000 200,000 210.000 
Italy, secondary ts oe 32,20 36,400 28,600 24,200 * 6.500 * 
Japan: А 
 Pnmay O O __ xe 1,227,528 1,342,350 1,369,814 1,328,157 1,238,012 
_ Secondary Н | 167,756 — 189,705 207,004 211,681 201831 | 
Total _ ОН 1,395,284 1,532,055 1,576,818 1,539,838 1,439,843 
Kazakhstan, primary | NEN 418,356 427,723 406,091 398,141 ' 368.000 
Korea, North, primary — — _ 15,000 15,000 15.000 15.000 15.000 
Korea, Republic о — _ __ 
_ Primary _ Еа | 481,566 541.492 536,467 495,925 ' 489.701 
Secondary — —— — _ _ _ 45,000 34,000 45.000 42.000 42.000 * 
Total —— MEM 526.566 - 575.492 581.467 537.925 ' 53101 - 
Laos, electrowon _ _ ЕЕ 30,480 60,803 62.54] 64.100 67.562 
Mexico: "m = 
| Primary: — — ЕЕ па 
___Ејестомоп EN 92.675 89,076 107,000 74,500 65,700 * 
Other _ PON О 317,700 284,300 238,900 215,500 190,000 * 
_ Secondary _ = _ 6000 _ $6000 — 6.000 — 6.000 5,000 _ 
^ Total се 416,375 379.376 351.900 296,000 260, 700 _ 
Mongolia, electrowon E 2,475 2,618 3,007 2.587 ' 2.470 
Norway, primary" С 7 38,500 38,500 * 43,000 32,000 30,000 
Oman, primary __ CIT 24,000 21.000 ' 14,000 ' 12.000 € 12.000 
Peru, primary: uem певана 
Electrowon ________ 165,530 173,871 172,118 160,078 162,800 
_ Other | _ 346.206 333,839 241,789" — 303,855 260,500 — 
^ Total Nn 511,736 | 507,710 - 413,907 ' 463,933 423,300. 
Philippines, primary — И 172,000 181,000 160,200 173.600 175.000 
Poland: mn 
— Primary 530,000 476,100 493,200 483,000 450,700 
us dary _ m 30,000 — 80,500 39.800 _ 43700 | 52200 
po 560,000 556.600 533.000 526,700 ^ 502,900 - 
Total EE 
Romani: _ СЕСЕ 8,739 18,583 5.000 
Primary mn l 15,584 10,323 15, 
Secondary’ ai MEN 2,000 | 3000 3,000 3000 | 300 
Ee 2 20,139. 21,583 18,584 13,323 ' 18,000 
Total __________------ 
Russia: neptem =. ete 
~ Primary _ 684,000 635,000 650,000 610,000 650,000 * 
М TERIS oer 249,000 312,000 289,000 250,000 220,000 * 
Secondary ________----- ———— —— "n —— > 
— Total 933,000 947,000 939,000 860,000 870,000 
ЕЕ = og eee ee 30,100 7 40,000 30,600 32,800 33,000 
nm ee ee ш 
еле. 1,000 ' 1,000 1,000 1.000 1,000 
у ee == 000 | 14000 — 000 —  - 
ме 3- 31,100 7 41,000 31.600 33,800 34,000 
О = 
h Africa primary _ 99,439 104,052 113,166" 92,972 89,451 
Ѕош са, za des == леа SSS 
See footnotes at end of table. 


—2009 
U.S. GEOLOGICAL SURVEY MINERALS YEARBOOK 


— | 


TABLE 22—Continued 
COPPER: WORLD REFINERY PRODUCTION, BY COUNTRY"? 


(Metric tons) 


Country - 2005 —— 2000 2007 2008 2009 _ 
Spain === H = ^_^“ 
Primary о m 242,700 235,300 243,000 257,000 ' 268,000 
Secondan ——— | 66.000 64.000 65,000 62,000 ' 67,000 
Tod ово ^^ 299,300 — 308000 319000' 335000 7 
Sweden: en 
Primary == О ОТ 222,482 ' 187,800 175,500 184,674 164,759 
Secondary = ОТ 22.000 ' 41,200 38,500 _ 43100 — — 41000 | 
Тар 244482' — 229000 214000 7 227,774 205,759 
Taiwan secondan — 4,000 4,500 4,500 4,500 4,500 
Thailand: NN n 
Primary КО 13,700 ' 25,300 ' 11,900 ' s сы 
_ Secondary | ИШИН 2,100 ' 1.750 ! 8147 438" - 
ИЕ NNNM ие 27,050 ' 12,714' 438 ' - 
Turkey: и 
Primary о о о О 90,000 101,000 94,600 ' 83,000 ' 30,000 
_ Secondary 66 5.000 $000 _ $500 __ $500 400 | 
_ Поа ии 95.000 - 106,000 —  99,600' 88,000 ' . 34,000 
Ukraine, ѕесопбагу о ^ 20.000 ' 20,000 ' 20,000 ' 20,000 ' 20.000 
United States: СЕ ы е _ ЖЗ 
Primary: — Пи 
__Elecrowon SS 554,000 530,000 504,000 507,000 476,000 
WM undi X LE 654,000 675,000 764,000 713,000 636,000 
_ Secondary AEN EM 47,200 44,800 46,000 — 53.800 46,400 _ 
ld БЕ «осле 1,260,000 1,250,000 1,310,000 1,270,000 1,160,000 
Uzbekistan, primary о 7 7 103,870 92,300 * 89,655 71,000 " 80,000 
Vietnam, primary = — 7 с " > E 6.000 * 


Zambia, primary:* ML 


Electrowon® - ЕЕ 155,000 * 178,000 200.000 175,000 145,400 * 
Bo MM ыды 244,000 240,000 230.000 240,000. 269.000* 
NCC о о о оо ооо M EM 399000 418,000 430,000 415.000 414,400 * 
Zimbabwe рітау о 7.000 7.000 6.798 * 3.072 * 3,000 
_Grandtotal оо оо о 16,600.000'____17,300,000 17,900,000 " 18,300,000 " — — 18,400,000 
E c MINER IE I ы c ==“ 

Primary: о LEES 

. o Elcnwo о оо 07 2,690,000 2,830,000 2,980,000 3,080,000' 3,250,000 
ы Other 77 7000070 7 11,800,000 * — 11,900,000 12.200.000 * — 12,400,000 12,300,000 
~ Secondary 770 0000007 2,140,000 2,560,000 2,770,0007 — 2,780,000" 2,880,000 _ 


Estimated, "Preliminary. "Revised. -- ето. | 
E Id totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not acd to аһ shown. пее 
This table includes total production of refined copper whether produced by pyrometallurgical or electrolytic refining SE 2 d: ether 
derived from primary unrefined copper or from scrap. Copper cathode derived from electrowinning processing 15 also included. Ta 

Includes data available through July 28, 2010. 


3 
Includes reprocessed leach cathode from Congo (Kinshasa). 
Reported figure. 


Data аге for Iranian years beginning March 21 of that stated. 

y include secondary. | О 
Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved Mid union. 
Electrowon covers only high-grade electrowon cathodes reported as “finished production leach cathodes. 
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DIAMOND, INDUSTRIAL 
By Donald W. Olson 


Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and Donald W. Olson, mineral 
commodity specialist. The world production tables were prepared by Glenn J. Wallace, international data coordinator. 


In 2009, U.S. synthetic diamond production was estimated to 
be 91.0 million carats with an estimated value of $65.1 million. 
U.S. imports of all forms of industrial diamond totaled about 
247 million carats valued at almost $59.5 million, while exports 
totaled more than 67.0 million carats valued at almost $33.4 
million. The estimated U.S. apparent consumption of all forms 
of industrial diamond was 305 million carats with an estimated 
Value of $108 million. 

Diamond is best known as a gemstone, but some of its 
unique properties make it ideal for many industrial and research 
applications as well. Current information on gem-grade diamond 
can be found in the U.S. Geological Survey (USGS) Minerals 
Yearbook, volume I, Metals and Minerals chapter on gemstones. 
Diamond that does not meet gem-quality standards for clarity, 
Color, shape, or size is used as industrial-grade diamond. 
Production and consumption quantities and values reported are 
estimated to avoid disclosing company proprietary data and still 
provide useful data on the overall market. Trade data in this 
report are from the U.S. Census Bureau. All percentages in the 
report were Computed using unrounded data. The USGS does 
ПО! conduct surveys of either domestic polycrystalline diamond 
(P CD) producers or domestic chemical vapor deposition (CVD) 
diamond producers for quantity or value of annual production. 
Also, trade and consumption quantity or value data are not 
available for PCD or for CVD diamond. 
iik lamond is the hardest known material and has the hi ghest 

ermal conductivity of any materia] at room temperature. 
ШО 1$ тоге {һап twice as hard as its nearest competitors, 
Кр nitride and Silicon nitride. Because it is the hardest 
сзи помп, diamond has been used for centuries as an 
grade diam e drilling, grinding, and polishing. Industrial- 
applications E Continues to be used as an abrasive for many 
proven t E ven though it has a higher unit cost, diamond has 
because пе ird Cost-effective in many industrial processes 
material ш с and lasts longer than alternative abrasive 
electrical. о ie E. 1997, p. 26.6). Diamond also has chemical, 
T i | Е. : ny thermal characteristics that make it the 
resistant coatings | = d ee wear- and 5 | 
Wire drawing is Pecia! lenses, heat sinks in electrica circuits, 

Both Shc. puting, and other advanced technologies. 

ynthetie ing a natural diamonds have industrial uses. 
counte a diamond 15 superior to its natural diamond 
applications ee its properties can be tailored to specific 
1996). For ш : can be produced їп large quantities (Boucher, 
949, of the indi. Se Synthetic diamond accounts for about 
about 999, of the ; А diamond used in the United States and 
Industrial diamond used in the world. 
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Legislation and Government Programs 


There is no remaining inventory of the Stockpiled industrial 
diamond in the National Defense Stockpile (NDS), which is 
managed by the Defense National Stockpile Center (DNSC), 
Defense Logistics Agency. The last stockpiled industrial 
diamond was industrial diamond stone which was completely 
sold during 2008 ( Lough, 2008). At the present time, there are 
no plans to stockpile any inventory of industrial diamond in the 
NDS. 


Production 


The USGS conducts an annual survey of domestic industrial 
diamond producers and U.S. firms that recover diamond wastes. 
Although most of these companies responded to the 2009 
Survey, one of the three industrial diamond recycling firms did 
not report data that they deemed to be proprietary. To protect the 
proprietary data of other producers and recyclers, only estimates 
of U.S. primary and secondary output are provided in this 
review. 

As one of the world's leading producers of synthetic industrial 
diamond, the United States accounted for an estimated output 
of 91 million carats valued at more than $65.1 million in 
2009. U.S. synthetic industrial diamond output estimates 
have been revised downward for 2005 through 2008 in 
table 6 because production data for one company had been 
improperly overestimated during those years. Only two U.S. 
companies produced synthetic industrial diamond during the 
year— Diamond Innovations, Inc., Worthington, OH, and 
Mypodiamond, Inc., Smithfield, PA. 

In 2009, at least eight U.S. companies also manufactured PCD 
from synthetic diamond grit and powder. These companies were 
Dennis Tool Co., Houston, TX; Diamond Innovations; Novatek 
Inc., Provo, UT; Precorp Inc., Provo; Sii MegaDiamond Inc., 
Provo; Tempo Technology Corp., Somerset, NJ; US Synthetic 
Corp., Orem, UT; and Western Diamond Products LLC, Salt 
Lake City, UT. 

During 2009, an estimated 33.9 million carats of used 
industrial diamond worth about $17.2 million were recycled 
in the United States. Recycling firms recovered most of this 
material from used diamond drill bits, diamond tools, and other 
diamond-containing wastes. Additional diamond was recovered 
during the year from residues generated in the manufacture 
of PCD; most of this material was recovered from within the 
production operations of the PCD-producing companies. О 

The recovery and sale of industrial diamond was the principal 
business of three U.S. companies in 2009 —Industrial Diamond 


Laboratory, Inc., Bronx, NY; International Diamond Services 
Inc., Houston, TX; and National Research Co., Fraser, MI. In 
addition to these companies, other domestic firms may have 
recovered industrial diamond in smaller secondary operations. 

There were no commercially operated diamond mines in the 
United States during 2009. The last commercially operated 
diamond mine in the United States was the Kelsey Lake 
diamond mine, located near Fort Collins, CO, which closed in 
2002 and was fully reclaimed. 

Canadian diamond mining industry success stimulated some 
interest in exploration for diamond deposits in areas of the 
United States with similar geologic settings and terrain. These 
areas are located in Alaska, Colorado, Minnesota, Montana, and 
Wyoming (Associated Press, 2002, 2004; Diamond Registry 
Bulletin, 2005). Although exploration and field studies have 
found a number of large diamond deposits, none have attracted 
long-term investors and been able to open a commercially 
feasible mine thus far. 


Consumption 


The United States remained the world's leading market for 
industrial diamond in 2009. Based on production estimates and 
trade data, apparent U.S. consumption of industrial diamond 
during the year decreased by about 44% to an estimated 
305 million carats valued at $108 million. This apparent 
consumption was the combination of 251 million carats of 
diamond bort, grit, dust, and powder valued at $36.6 million and 
54.6 million carats of diamond stone valued at $7 | 9 million. 
These large decreases were because of the negative impact 
of the economic recession on industrial sectors that consume 
i ial diamond. | 
үзен UMS industries of industrial га іп 
the United States during 2009 were construction, n inery 
manufacturing, mining Services (exploration drilling or : 
minerals, natural gas, and oil), stone E | | 
transportation systems (infrastructure and vehicles). ithin : 
these sectors, stone cutting and highway building/repair aes er 

de up the largest demand for industrial diamond. Researc 

vad hi h-technology uses included close-tolerance machining of 
— i i d for the aerospace industry, heat sinks in electronic 
| ae for laser radiation equipment, polishing of silicon 
үзө disk drives, and other applications in the computer 
wa 
industry. d tools have numerous industrial functions. Diamond 
d Mire and reaming shells are used principally for 

| e atural gas, and oil. Other applications of diamond 
mn в ming shells include foundation testing, masonry 
bus a ке inspecting concrete. The primary uses of point 
am A is are for dressing and truing grinding wheels 
diamone y cutting, finishing, and machining applications. 
and ior Head for automobile windows is another application. 
Re od stone and cutting/grooving concrete in 
сЕ onditioning аге the main uses of diamond saws; 
MH T sis include cutting composites and forming 
ое P es for furnace linings. Very fine diamond saws 
den tee brittle metals and crystals into thin wafers 
are used а electrical devices. Diamond wire dies are 


for E ror high-speed drawing of fine wire, especially from 
essentia 
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hard, high-strength metals and alloys. The primary uses of 
diamond grinding wheels include edging plate glass, grinding 
dies, grinding parts for optical instruments, and sharpening and 
shaping carbide machine tool tips. 

Two types of natural diamond are used by industry—diamond 
stone (generally larger than 60 mesh/250 micrometers) and 
diamond bort (smaller, fragmented material). Diamond stone 
is used mainly in drill bits and reaming shells used by mining 
companies; it also is incorporated in single- or multiple-point 
diamond tools, diamond saws, diamond wheels, and diamond 
wire dies. Diamond bort is used for drill bits and as a loose 
grain abrasive for polishing. Other tools that incorporate natural 
diamond include bearings, engraving points, glass cutters, and 
surgical instruments. 

Synthetic diamond grit and powder are used in diamond 
grinding wheels, saws, impregnated bits and tools, and as a 
loose abrasive for polishing. Diamond grinding wheels can be as 
much as | meter in diameter. 

Loose powders made with synthetic diamond for polishing 
are used primarily to finish cutting tools, gemstones, jewel 
bearings, optical surfaces, silicon wafers, and wire-drawing 
dies for computer chips. Hundreds of other products made 
from ceramics, glass, metals, and plastics also are finished with 
diamond powders. 

Two types of PCDs used by industry are polycrystalline 
diamond compacts (PDCs) and polycrystalline diamond shapes 
(PDSs). The use of PDCs and PDSs continues to increase for 
many of the applications cited above, including some of those 
that employ natural diamond. The use of PDCs, PDSs, and 
matrix-set synthetic diamond grit for drilling bits and reaming 
shells has increased in recent years. PDCs and PDSs are used in 
the manufacture of single- and multiple-point tools, and PDCs 
are used in a majority of the diamond wire-drawing dies. 

In the early 2000s, Apollo Diamond, Inc., near Boston, MA, 
developed and patented a method for growing extremely pure, 
gem-quality diamond with flawless crystal structure by CVD. 
The CVD technique transforms carbon into plasma, which then 
is precipitated onto a substrate as diamond. CVD has been used 
for more than a decade to cover large surfaces with microscopic 
diamond crystals, but until this process was developed, no 
one had discovered the combination of temperature, gas 
composition, and pressure that resulted in the growth ofa 
single diamond crystal. Since CVD diamond precipitates = 
nearly pure, almost flawless diamond, they are difficult to 
distinguish from natural diamond by most tests (Davis, 200 } 
CVD diamond's highest value, besides its use as gemo 
as a material for advanced technological uses. CVD diamon m 
could be used to make extremely powerful lasers; to ipd 
cellular telephones and vastly improve data storage p 
electronic devices; to create frictionless medical na 
joints; or in coatings for cars or other devices that = и 
scratch or wear off. The greatest potential use for С у 
could be in computer technology (Мапеу, 2005). For Я ne 
be an economical material for use as a semiconductor ай 
affordably grown in large wafers. As this e be grow 
more fully developed, CVD diamond could ed A а 
relatively inexpensively. Growth of CVD aan growing 
only by the size of the seed placed in the diamo 
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chamber. Diamond computer chips are more durable because 
they can work at temperatures up to 1,000 ?C, while silicon 
computer chips stop working at about 150 °С. This means that 
diamond computer chips will probably work at a much higher 
frequency or faster speed (Diamond Registry Bulletin, 2003). 

In 2004, researchers at the Carnegie Institution of 
Washington's Geophysical Laboratory published a study 
showing that researchers grew diamond crystals by a special 
CVD process at very high growth rates. They were able to 
grow gem-sized crystals in a day—a growth rate 100 times 
faster than other methods used before. This is a new way 
of producing diamond crystals for such new applications as 
diamond-based electronic devices and next generation cutting 
tools (Willis, 2004). By early 2005, the Carnegie Institution's 
Geophysical Laboratory and the University of Alabama jointly 
had developed and patented the CVD process and apparatus to 
produce 10-carat, ;-inch thick single diamond crystals at very 
rapid growth rates (100 micrometers per hour). This faster CVD 
method uses microwave plasma technology and allows multiple 
crystals to be grown simultaneously. This size is about five times 
that of commercially available lab-created diamonds produced 
by high pressure and high temperature (HPHT) methods and 
other CVD techniques (Willis, 2004; Carnegie Institution of 
Washington, 2005; Science Blog, 2005). Both Apollo Diamond 
and the Carnegie Institution have noted that their diamonds 
produced by the CVD method are harder than natural diamonds 
and diamonds produced by HPHT methods. 

Research at the Carnegie Institution continued improving the 
microwave plasma CVD method developing a process to anneal 
the diamonds at temperatures up to 2,000 ?C using a microwave 
Plasma at pressures below atmospheric pressure. In this process, 
the diamond crystals, which are originally yellow-brown if 
produced at very high growth rates, are turned colorless or light 
pink. This low-pressure/hi gh-temperature annealing process 
enhances the optical properties of this rapid-grown CVD single 
crystal diamond, and the size of the crystals that can be treated 
: SUE This process is thought to produce better synthetic 
iss че ы I pressure devices and window materials with 
These high Properties in the ultraviolet to infrared range. 
wide о а diamonds likely will have a 
is anvils ig a ications, such as using the diamond crystals 
advantage am -pressure research, or optical uses that take 
application mi e и transparency of diamond. Another 
шу: ht be in quantum computing, by utilizing 

Y centers in the diamond's crystal lattice for storing 


uan е • • 
quantum information (Carnegie Institution for Science, 2008). 


Prices 


Na za 
їп ice, etie industrial diamonds differ significantly 
tange of values a ustrial diamond normally has a more limited 
ог bort size dit Е, Price varies from an average of $1 per carat 
Stones, with кнн to about $2.50 to $10 per carat for most 
Ynthetic ind arger Stones selling for up to $200 per carat. 
than ; ustrial diamond has a much wider price range 
according to can Prices of synthetic diamond vary 
absence ор йс E © Strength, size, shape, crystallinity, and the 
еіс diamond У of metal coatings. In genera], the prices for 
"5, grit, and powder used in grinding and 
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polishing range from as low as $0.26 to $1.70 per carat. Strong 
and blocky material for sawing and drilling sells for $1.00 to 
$3.50 per carat. Large synthetic crystals with excellent structure 
for specific applications sell for many hundreds of dollars per 


carat (Law-West, 2002, p. 23.8). 


Foreign Trade 


The United States continued to lead the world in industrial 
diamond trade in 2009; imports were received from 35 
countries, exports were sent to 42 countries, and reexports 
were sent to 35 countries (tables 1—4). Although the United 
States has been a major producer of synthetic diamond for 
decades, expanding domestic markets have become more 
reliant on foreign sources of industrial diamond in recent years. 
U.S. markets for natural industrial diamond have always been 
dependent on imports and secondary recovery operations 
because there has been no domestic production of natura] 
diamond. 

During 2009, U.S. imports of industrial-quality diamond 
stones (natural and synthetic) decreased by 56% from those of 
2008 to about 1.4 million carats valued at about $18.7 million 
(table 1). The average value of these industrial-quality diamond 
stone imports was $13.30 per carat. Imports of diamond dust 
grit, and powder (natural and synthetic) decreased by 50% fom 
those of 2008 to 246 million carats valued at about $40.8 million 
(table 2). The average value of these industrial diamond dust 
grit, and powder imports was $0.17 per carat. | 

Reexports account for а significant portion of total 
exports/reexports; therefore, exports and reexports are listed 
separately in tables 3 and 4 so that U.S. trade and consumption 
can be calculated more accurately. During 2009, there were 
no U.S. exports of industrial diamond Stones, compared with 
exports of 4,000 carats valued at $47,000 for 2008. U.S. 
reexports of industrial diamond stone decreased by 26% from 
those of 2008 to 947,000 carats valued at $17.5 million and 

an average value of $18.50 per carat (table 3). U.S. exports of 
industrial diamond dust, grit, and powder (natural and Synthetic) 
decreased by 42% from those of 2008 to 67 million carats 
valued at $33.4 million and an average value of $0.50 per carat. 
Reexports of industrial diamond dust, grit, and powder (natural 
and synthetic) increased by 16% from those of 2008 to 9.89 
million carats valued at $4.24 million and an average value of 
$0.43 per carat (table 4). 


World Industry Structure 


In 2009, industrial diamond was produced in 30 countries 
(tables 5, 6). Total industrial diamond output worldwide was 
estimated by the USGS to be about 4.4 billion carats valued 
between $1.65 and $2.50 billion. Natural industrial diamond 
production worldwide was estimated to be more than 55 million 
carats, a 1976 decrease compared with that of 2008. Russia was 
the leading producing country, followed by Congo (Kinshasa) 
and Australia, in descending order of quantity. These three 
countries produced more than 73% of the world's natural 
industrial diamond (table 5). Synthetic industrial diamond | 
production worldwide was estimated to be more than 44 billion 
carats, a slight decrease compared with that of 2008. China 
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was the leading producing country, followed by the United 
States, Russia, Ireland, and South Africa, in descending order 
of quantity. These five countries produced about 98% of the 
world's synthetic industrial diamond (table 6). 

[n addition to the countries listed in table 6, Germany and the 
Republic of Korea produced synthetic diamond, but specific 
data on their output could not be confirmed. In 2009, 97% of 
the total global natural and synthetic industrial diamond output 
was produced in China, Ireland, Russia, South Africa, and the 
United States. Synthetic diamond accounted for more than 99% 
of global diamond production and consumption. 


World Review 


Global diamond production decreased 17% during 2009 to 
129 million carats (Mct). The world's leading rough diamond 
producers in decreasing order of quantity produced were: | 
Russia, producing 32.8 Mct or 25% of total world production; 
Botswana, with 31.0 Mct or 24%; Congo (Kinshasa). producing 
18.0 Ма or 14%; Canada, with 10.9 Mct or 9%; Australia, with 
10.8 Mct or 8%; Angola, with 9.0 Mct or 7%; South Africa, 
with 5.5 Mct or 4%; and other countries, with 10.7 Mct or 8% 
(table 5). As the global recession deepened during the first 
quarter of 2009, many of the world's alluvial mines closed, 
and many exploration projects were suspended or severely | 
reduced. De Beers Group. ALROSA Co. Ltd., and BHP Billiton 
were the three leading diamond exploring companies; they 
accounted for 64% of the estimated $393 million total global 
diamond exploration budget by 113 companies in 2009 (Metals 
Economics Group, 2010, p. 12-13; 2011, p. 10-13). 

Worldwide in 2009, three small diamond mines and two 
expansion projects started up. Three of the startups were in 
Russia, and two were in Guinea (Metals Economics Group, 
oun Canadian diamond production was more than 
10.9 Mct with an estimated value of 51 7 billion during 2009, 
а decrease of about 26% compared with that of 2008. Diamond 
exploration continued in Canada, with several commercial. | 

'amond projects and additional discoveries in Alberta. British 
UE the Northwest Territories, Nunavut, Ontario, and 
Quebec. In 2009, Canada produced 8.8% of the world's 

bined natural gemstone and industrial diamond output. 
к Ekati Diamond Mine, Canada's first operating 

ercial diamond mine, completed its 11th full year of 

UE n in 2009. Ekati produced 4.2 Mct of diamond from 
A rem metric tons (Mt) of ore. BHP Billiton Ltd. has an 
sd sonirolling ownership in Ekati, which is in the кча 

‘tories. Ekati has estimated remaining reserves Of 38. 
г рат kimberlite pipes that contain 18.3 Mct of diamond. 
du in n projected the remaining mine life to be 13 years. 
pod ж | Ma 21% of the Ekati 2008 diamond production 
A sir grade material (BHP Billiton Ltd., 2010, p. 10; 
IS 
а E ^ а Mine, Canada's second diamond 

es en cated in the Northwest Territories, completed 
n E sull year of production. In 2009, Diavik produced 
m of diamond, a decrease of 40% from the previous 
5: 


еаг 5 production. This lo 
of a reduced operating leve 
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production with lower market demand that resulted from the 
downturn in the economy that began in mid-2008. Diavik 
reacted by temporarily ceasing diamond production at the 
Diavik Mine between July 14 and August 24, 2009. During 
this time period, the Diavik Mine was placed on a care-and- 
maintenance schedule. At yearend 2009, Diavik estimated the 
mine's remaining proven and probable reserves to be 19.7 Mt 
of ore in kimberlite pipes containing 59.1 Mct of diamond 
and projected the total mine life to be 16 to 22 years. During 
2009, Diavik began developing an underground mine, and 
construction on the underground project was substantially 
completed during 2009. First ore was expected during the 
first quarter of 2010, with full production expected in 2013. 
The mine is an unincorporated joint venture between Diavik 
Diamond Mine Inc. (60%) and Harry Winston Diamond Mines 
Ltd. (40%) (Diavik Diamond Mine Inc., 2010; Perron, 2011, 
p. 2). 

Canada's third diamond mine, the Jericho Diamond Mine, is 
located in Nunavut and was owned by Tahera Diamond Corp. 
Tahera estimated the Jericho Diamond Mine's reserves to be 
about 5.5 Mt of ore grading 0.85 carats per ton. The Jericho 
Diamond Mine experienced startup problems related to ore 
mining and processing. The mine also has suffered financial 
problems owing to the cost of transporting supplies to the 
mine site, higher operational costs, higher oil prices, and 
appreciation of the Canadian dollar versus the U.S. dollar. All 
of these problems combined to force the company to enter into 
protection under Canada’s “Companies” Creditors Arrangement 
Ас!“ on January 16, 2008, and the mine suspended production 
on February 6, 2008. As a result, the mine’s 2008 production 
was only 118,000 carats. At yearend 2009, the Tahera was 
finalizing arrangements to sell all its Jericho mine assets 
(Perron, 2011, p. 2). 

The Snap Lake Mine, which is wholly owned by De Beers 
Canada Inc., is in the Northwest Territories. The Snap Lake 
deposit is a tabular-shaped kimberlite dike rather than the 
typical kimberlite pipe. The dike is 2.7 meters thick and dips 
at an angle of 15°. The deposit was mined using a modified 
room and pillar underground mining method in 2009. The 
Snap Lake Mine started mining operations in October 2007, 
reached commercial production levels in the first quarter of 
2008, and officially opened June 25, 2008. The mine was 
expected to produce 1.4 million carats per year of diamond, 
and the mine life was expected to be about 20 years. De Beers 
suspended production for 6 weeks in July and August 2009. Я 
This production suspension was scheduled to align aco 
levels with market demand. The mine's production for the уе : 
amounted to 440,000 carats for a recovered grade of 1.25 cara 

er ton (Perron, 2011, p. 2, 3). 

d The в Міпе, Ис also is wholly owned by De peer 
Canada, is in northern Ontario on the James Bay coast. e 
Victor kimberlite consists of two pipes with surface area 0 
15 hectares (37.1 acres). The Victor Mine initiated т 
operations at the end of December 2007 and was 21 A 
opened on July 26, 2008. The Victor reportedly has timate 
of ore with average ore grade of 0.23 carats per ton es * 
minable reserves. At full capacity, the open pit jp cn 
expected to produce 600,000 carats per year, and the 
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life was expected to be about 12 years. De Beers suspended 
mine production for 6 weeks in July and August 2009 to align 
production with market demand. In 2009, the mine's production 
was 696,000 carats valued at $244 million and had an average 
recovery grade of 0.33 carats per ton (Perron, 2011, p. 3). 

Guinea.—The Mandala alluvial mine, owned by Stellar 
Diamonds, was producing with positive cash flow at 60% of 
capacity by yearend 2009. During 2010, the mine's output was 
expected to be 140,000 carats. Stellar estimated that the deposit 
contains 536,000 carats of diamond in 1.41 Mt of resources, 
grading 0.38 carats per ton (Metals Economics Group, 2010, 

р. 14-15). 

Another alluvial mine, Bomboko, owned by West African 
Diamonds, had ramped up to production of 1,500 carats of 
diamond from 35,000 tons of resources per month by October 
2009. Visual inspection of stones produced indicated that about 
60% was gem quality and 40% was industrial grade. West 
African estimated that the deposit contains 750,000 carats of 
diamonds in 25 Mt of resources grading 0.03 carats per ton 
(Metals Economics Group, 2010, p. 14—15). 

Russia, —|n 2009, Russia was again the world’s leading 
producer of combined natural gemstone and industrial diamonds 
as It has been every year since 2004. Russian natural diamond 
production was 32.8 Mct with an estimated value of $2.34 
billion, a decrease of about 1196 compared with that of 2008 
(Metals Economics Group, 2011, p. 12). 

The largest mine that came online in 2009 was the 
underground development of the Arkangelskaya pipe at the 
Lomonosov Mine in northwestern Russia. Lomonosov started 
mining the Arkangelskaya pipe in September at 1 million 
ils tons per year (Mt/yr) of ore and was estimated to have 
an optimum production capacity of 4 Mt/yr of ore. Lomonosov 
Is 95% owned by Alrosa and 5% by the Government of Russia. 
Lomonosov was estimated to have 27.3 Mct of diamonds 
contained in 54.8 Mt of ore, grading at an estimated 0.5 carats 
per ton. The estimated mine life was 17 years, with materials 
roming from the Arkangelskaya and Karpinskogo-1 pipes 
(Metals Economics Group, 2010, р. 14—15). 
не Division of Alrosa in Yakutia officially opened 
Viena P ound mine in August. The Mir was expected to 
Ка | 5 S of diamonds from 1 Mt/yr of ore during 
additional о mine life. Alrosa had future plans for two 
provide an ace ны parallel to Mir, which would 
2010, р 14-15). 3 Mt of ore (Metals Economics Group, 
ipod ine owned by Alrosa was the Aikhal | 
Production in Dec akutia. Aikhal began commercial 
estim ember 2009. The mine reportedly was 

lated to contain 1.25 Мег of di 
trading 0.10 HE Of diamonds in 12.5 Mt of ore 
mine life (Metals E per on. Aikhal had an estimated 25-year 
conomics Group, 2010, p. 14-15). 


Outlook 


China 15 . 
Synthetic rig to remain the world's leading producer of 
Шоп c к diamond, with annual production exceeding 
Of the world's | H United States is likely to continue to be one 
"ext decade and я 'ng markets for industrial diamond into the 
Ikely will remain а significant producer and 
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exporter of synthetic industrial diamond as well. U.S. industrial 
diamond production, imports, and apparent consumption will 
continue to increase as manufacturing sectors that use industrial 
diamond recover from the negative impact of the economic 
recession that started in mid-2008. U.S. demand for industrial 
diamond is likely to continue in the construction sector as the 
United States continues building and repairing the Nation’s 
highway system. 

Diamond offers many advantages for precision machining and 
longer tool life. In fact, even the use of wear-resistant diamond 
coatings to increase the life of materials that compete with 
diamond is a rapidly growing application. Increased tool life not 
only leads to lower costs per unit of output but also means fewer 
tool changes and longer production runs (Advanced Materials 
& Processes, 1998). In view of the many advantages that come 
from increased tool life and reports that diamond film Surfaces 
can increase durability by a factor of 50, much wider use of 
diamond as an engineering material is expected. 

PCD for abrasive tools and wear parts will continue to 
replace competing materials in many industrial applications 
by providing closer tolerances as well as extending tool life. 

For example, PDCs and PDSs will continue to displace natural 
diamond stone and tungsten carbide products used in the dri lling 
and tooling industries. 

CVD technology can produce extremely pure diamond 
crystals that will have great potential in computer technology 
in the production of diamond computer chips when their cost 
о ee моа diamond computer chips will 

| | quency or faster speed and can be 
placed In à higher-temperature environment than the silicon 
chips currently used in computers. Eventually, they may replace 
silicon chips in computers. CVD diamonds, annealed using 
the low-pressure/high-temperature microwave plasma process, 
may have applications such as using the diamond crystals in 
high-pressure research, optical applications that take advantage 
of the outstanding transparency of diamond, or using them in 
quantum computing to store quantum information in vacancy 
centers in the diamond’s crystal lattice. 

Truing and dressing applications will remain a major domestic 
end use for natural industrial diamond stone. Stones for these 
applications have not yet been manufactured economically. 

No shortage of the stone is anticipated, however, because new 
mines and more producers selling in the rough diamond market 
will maintain ample supplies. More competition introduced by 
the additional sources also may temper price increases. 

Demand for synthetic diamond bort, grit, and dust and powder 
is expected to remain greater than for natural diamond material. 
Constant-dollar prices of synthetic diamond products probably 
will continue to decline as production technology becomes more 
cost effective; the decline is even more likely if competition 
from low-cost producers in China and Russia continues to 


increase. 
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TABLE | 
U.S. IMPORTS FOR CONSUMPTION OF INDUSTRIAL DIAMOND STONES, BY COUNTRY! 


(Thousand carats and thousand dollars) 


2008 2009 2008 2009, 
E d E race ced us Pb EO E 4 
m Quantity = Value! Quantity Value' Quantity _ Value! Quantity __ Value _- 
оп Е НИЕ 2. m В é 
"S | 90 506 52 390 4 64 (5) ш 
ко ПРИ == 455 9 164 » 2 (5) : 
Ват | Е 1,210 21,500 678 10.400 100 443 3 | 
Ре чен 10 209 | 8 * 
ое, 12 73 2 
Селена 3 43 (5) 5 = И Я 146 
Nis dE и 116 187 40 39 74 665 11 : 
India | аа 193 1,320 129 856 6 l _ 
Namib i 213 3,020 137 2,140 а -- | Ns 
Russa — 1.050 6,790 295 3,540 16 255 : 
South Africa so" 1,080 30 46 6 $5» _ xs 
pu ^ 73010 34900 1380 18,200 — 202  — 6540 _ 22_ ае 
Total n dini eo eM скы саны 
"Revised. ma ioni igits; ot add to totals shown. : 
no more than three significant digits; may п | | 02.21.4000. 
! Data are rounded ngravers' diamond unset Harmonized Tariff Schedule of the United States (HTS) codes 7102.21.3000 and 7} 
2 lazers’ and € : 
Includes Е 
*UTS codes 7102.21.1010 and 7102.21.1020. 
^Customs value. 
5Less than unit. 
Bureau. 
Source: U.S. Census T 
MINERALS УВАВВООК— 
U.S. GEOLOGICAL SURVEY 
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Natural industrial diamond stones 


x DRE A 
Miners' diamond, natural and synthetic "OM 
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TABLE 2 
U.S. IMPORTS FOR CONSUMPTION OF DIAMOND DUST, GRIT, AND POWDER, BY COUNTRY' 


(Thousand carats and thousand dollars) 


Synthetic? a Natural’ m M" 
|^ —— — 208 | | 209 _ 2008 || 2009 
Country Quantity Value? Quantity ___ Value’ SET Quantity Value’ - Е Quantity Value? 

Bdium 0 724 709 297 166 94 20 12 
China | 319,000 22,100 174,000 13,500 188 142 142 65 
Germany Т 162 89 64 34 10 2 = Pa 
Hong Kong ЯУ 507 246 504 157 = 4 E = 
таа 1,510 898 759 384 1,260 907 744 442 
Ireland NN 96,100 33,300 44,900 17,900 2,720 1,540 637 359 
Israel | mE 10 7 - - 11 4 к 2 
Italy = 7 5 9 2 | 2 E M 
Japan mE 2,680 1,910 1,670 922 119 49 16 46 
Korea, Republic of — E 28,700 4,710 7,850 1,790 34 13 4 7 
Масаџ 338 42 13 9 -- ЗА - z 
Месо 225 162 - - 38 29 E " 
Romania 1,260 192 1,240 265 3' 11 = " 
Russia HM 25,500 3,130 7,700 1,470 123 122 15 17 
Switzerland M 1,080 1,530 1.000 1.360 446 688 231 135 
Taiwan 153 24 61 15 25 4 a 
Ukraine —— i 326 48 327 29 E E Е и 
United Arab Emirates 10 6 - - 9 7 = N 
United Kingdom _ 4,900 1,520 1,790 761 671 455 886 jon 
Other кемшшш М НИ ce ЦИЕ 338 — 147 201 
Toa __ |... 386,000. 71,000 243,000 39,100 6010 — 440 2840 1760 
Revised. -- Zero. ESL Lc 


| 

Data are rounded to no more than three significant digits; may not add to totals shown. 

2 \ 

Harmonized Tariff Schedule of the United States codes 7105.10.0020, 7105.10.0030, and 7105.10.0050 for synthetic and 7105.10.0011 


and 7105.10.0015 for natural. 


3 
Customs value. 


Source: U.S. Census Bureau. 
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TABLE 3 
U.S. EXPORTS AND REEXPORTS OF INDUSTRIAL DIAMOND STONES, BY COUNTRY' 


(Thousand carats and thousand dollars) 


Exports: Е Е 


Вга — 
Сапада ЕЕ 
Тога! u 
Reexports: 
| Belgium 
Brazil _ 


Canada © 
| Germany — — 
| Нопр Kong _ uM 
_ Israel ИҢ 
Јарап m 
Korea, Republic of _ 
South Africa —  — 
| United Arab Emirates — — 
United Kingdom 
~ Other "HE 
^. Total 
_ Grand total - 
-- Zero. 


Industrial unworked diamonds? 


!Data are rounded to no more than three significant digits; may not add to totals shown. 


"Harmonized Tariff Schedule of the United States code 7102.21.0000. 


3Customs value. 


Source: U.S. Census Bureau. 
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U.S. GEOLOGICAL SURVEY MINERALS YEARB 


2008 2009 — | 
Quantity ——— Value! Quantity Value’ 

1 33 = = 

3 13 de 25 

4 47 -- -- 

697 10,200 341 4,720 

39 276 12 87 

95 924 95 670 

23 645 11 326 

96 1,930 114 1.690 

8 119 131 1,140 

160 9.140 92 4.390 

15 1,020 17 860 

18 101 14 10 

1 40 16 517 

100 3,230 67 2,270 

24 333 38 814 

1.280 27.900 947 17,500 

1,280 28.000 947 17,500 


_-2009 


—_ 


ТАВГЕ 4 
U.S. EXPORTS AND REEXPORTS OF INDUSTRIAL DIAMOND DUST, GRIT, AND POWDER, BY COUNTRY' 


(Thousand carats and thousand dollars) 


Synthetic” Natural 
2008 |. 200 | 2008 2000 — 
Country Quantity Value? Quantity Value! Quantity Value” Quantity Vale! — 
Exports: i E О BE | =Я 
Austria 1.010 340 470 207 62 T У " 
_ Belgium 402 104 253 61 24 8 15 6 
-Brazil 5,540 2,530 3,260 1,080 " 2 T 5 
Canada 4,570 3,320 2,950 1,970 408 1,010 191 440 
Germany 1,640 588 1,600 524 207 107 22 20 
_Стеесе 393 80 255 45 13 8 = = 
Hong Kong 326 226 15 11 14 37 36 107 
India 2,070 1,070 2,410 998 157 32 59 44 
Ueland __ 34,700 12,500 16,000 5,660 211 281 47 76 
Israel. 50 9 4 5 1 3 = E 
Italy 5,540 1,910 4,010 1,350 64 42 = is 
Japan 19,000 8,790 10,100 4,970 14 22 23 58 
_Korea, Republic of 12,200 6,320 6,010 3,550 417 216 20 14 
Mexico — 576 244 216 76 450 311 259 125 
Singapore _ 578 732 745 1,660 43 114 14 42 
Spin __ 58 11 199 44 = = -- -- 
Switzerland —— 8,460 7.010 6,580 4,820 479 279 205 124 
Taiwan 3,270 1,180 2,340 982 112 45 27 17 
_ Thailand 5,560 2,800 3,880 1,280 18 9 4 3 
_United Kingdom 2.230 821 2,460 819 412 530 212 202 
Other 4,260 1,780 1,810 975 __ 469 1.060 ' _369_ 998 
м 12000 52.400 — 65,500 31,100 3,580 4,200 1,510 2.280 
Керо 
Begum a 127 91" 74 33 264 457 81 192 
Bail 377 180 ' 557 117 2 7 = = 
„а — 2,730 1,840 2,180 1,220 127 195! 24 81 
Germany — 79 94 10 22 7 20 ' | 32 
а 2 = 48 15 E = - - 
dam 7 7 1,480 754 825 467 2 7 18 4 
T. OMEN 140 38 - - а E = * 
аа 1,940 503 ' 3,560 1,340 11 33 -- -- 
__Когеа, Republic of - === 365 173 373 83 = = a d 
мае 107 104 157 56 23 42 20 45 
_United Kingdom о M" 104 115 73 183 147 7 13 
_ Other _ о 369 224 ' 1,830 437 40 ' РИО. СЕН В. : 
„Ла _ 7,8607" 4,100 9,720 3,860 659 ' 962 ' 165 381 
_ Grand total 120,000 56,500 75200 ____34900 ___ 4230 5160 1680 2009 
Revised. Dic neve Е у шше , | 


| 
Da 
| ta are rounded to no more than three significant digits; may not add to totals shown. 


Harmoni | | 
„попа Tariff Schedule of the United States codes 7105.10.0025 for synthetic and 7105.10.0010 for natural. 
Customs value, 


Source: U.S. Census Bureau. 
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NATURAL DIAMOND: 


TABLE 5 
WORLD PRODUCTION, BY COUNTRY AND ТУРЕ" 7? 


(Thousand carats) 


; 5 РЕ _ 
ба Country and type 2005 2006 | 2007 _ 2008 n 2009. 
а И 6.371 8.258 8,732 8.016 ' 8.100 
Australia — NENNEN 8,577 7.305 231 273 e 
| " 60 
= А ОСИ 23,900 24,000 25,000 25,000 24,000 
Brazile Е 208 181 182 182 ' 182 $ 
. Canada 12314 13,278 17,144 14.803 10,946 
_ Central African Republic" " 300 340 370 302 ' 300 
China — - = 100 100 100 100 100 
__Сопро (Kinshasa) о 7.000 5,800" 5,7007" 42007" 360 
_ Cote d'Ivoire" NN И 210 210 210 210 Это 
E Bana a te РИМ 810 780 720 * 520 * S00 * 
_ Guinea fle ee 440 380 815 2,500 2,400 
_ Guyana In" M 357 341 269 169 " 179 
Lesotho — 0 0 ___ $2 231 454 450 * 450 * 
_ Namibia сиса ДҮ 1,902 2.400 2.266 ' 2.435 ' 2.300 
Russia] 23.000 23,400 23,300 21,9255 17,7915 
_ Sierra Leone _ 2 | 401 362 ' 362 ' 223' 200 
South Africa ____________ m 6,400 6.100 6.100 $.200 2.400 
_ Tanzania ____ | 185 230 239 202 ' 150 
_ Мепегџеја_____ ae 46 45 45 45 45 
Е Zimbabwe — — -— NEN 160 160 100 100 100 
‘Other? | n 109 — 70 65 105° 126 
_ тоа | - 92.800 94,000' 92.400" 87.000 74.100 
Industrial: о Lu 
E ео 708 918 970 900 900 
Australia — ч 25,730 21,915 18,960 15,397 ' 10,700 
_ Botswana" E 8,000 8.000 8.000 8.000 7.000 
_ Brazil MM КЕ 600 600 600 600 600 
_ Central African Republic _ 80 85 93 75" 60 
Сіпа __ 960 965 970 1,000 1,000 
Congo (Kinshasa) 28,200 23.100' — 22,600' 16,700" 14,400 
_ Cate d'Ivoire" 90 90 90 90 90 
_ Ghana" Sees 200 190 180 130 ' 120 
_ Guinea - 100 95 200 600 600 * 
Russi us NM 15.000 15.000 15.000 15,000 15,000 
~ Sierra Leone ИНАЛ 267 241° 241 ' 149 ' 100 * 
© South Africa’ | 9,400 9.100 9.100 7,700 3,100 
aani m 35 42 44 31" 27 
Venezuela’ _ 69 70 70 70 70 
ТОТ Gone eo oe ee 900 900 ' 600 ' 700 ' 700 
C Other. ЕЕЕ 944 6 72 115 ' 140 _ 
р ен 90,400 814007 77,800' 67300'__ 54.600 
T Grand total 183,000 175,000" — 170,000' _ 154.000" | 29.000 _ 


*Estimated. 'Revised. 


! World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


?Table includes data available through May 1 
Зп addition to the countries listed, Nigeria an 
respectively, but information is inadequate to 


^Includes near-gem and cheap-gem qualities. 
Reported figure. 


eIncludes Cameroon, Congo (Brazzaville), Gabon (unspecified), India, 


9, 2010. 


d the Republic of Korea produce natural diamond and synthetic diamond, 
formulate reliable estimates of output levels. 


"Includes Congo (Brazzaville), India, Indonesia, and Liberia. 


Indonesia, Liberia, and Togo (unspecified). 
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ТАВГЕ 6 


SYNTHETIC DIAMOND: ESTIMATED WORLD PRODUCTION, ВУ COUNTRY"? 


(Thousand carats) 


|| Conty O — — — © 2005 2006 2007 2008 2009 _ 
Belarus 7 ANNE о 25000 25,000 25.000 25,000 25,000 
China — — — 30,000 3,900,000 4,000,000 4,000,000 4,000,000 
Czech Republice = = © | 5 5 5 5 5 
France si‘; 3,000 3,000 3,000 3,000 3,000 
Ireland ИЛЛЕ | |. 60000 60,000 60,000 60000 60,000 
Japan” LLL 34,000 34,000 34,000 34,000 34,000 
Russa — 80,000 80000 80,00 80000 80,000 
South Africa — — — 60,00 60000 60000 60.00 60000 
Swdn — — 5 2,00 20000 20000 20000 20.000 
Шиа 8,000 8,000 8,000 8,000 8,000 
United States a 5 126,000* 128,0007 130,000" 131,000" 91,000 * 
_ Total 4,220,000 4,320,000" 4,420,000" 4,420,000" 4,380,000 — 
‘Revised. ee 


"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


%ТаЫе includes data available through May 19, 2010. 
п addition to the countries listed, Germany and the Republic of Korea also produces significant amounts of synthetic diamond 


but output is not officially reported, and available information is inadequate to formulate reliable estimates of output levels 


‘Reported figure. 
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DIATOMITE 
By Robert D. Crangle, Jr. 


Domestic survey data and tables were prepared by Elsie D. Isaac, statistical assistant, and the world production table was 


prepared by Glenn J. Wallace, international data coordinator. 


Production of diatomite in the United States decreased by 
25% to 575,000 metric tons (t), with a corresponding decrease 
in value of $171 million free on board (f.o.b.) plant in 2009 
compared with 764,000 t valued at $147 million f.o.b. plant in 
2008 (table 1). The United States remained the world's leading 
producer and consumer of diatomite. 

Diatomite used for filtration represented 5596 of consumption, 
followed by its use as a cement additive (24%), an absorbent 
(10%), a filler (9%), and an insulation constituent (296). Other 
diatomite applications, including abrasives, insecticides, and 
soil conditioner, accounted for the remainder (table 2). Major 
diatomite products were sold as various grades of calcined 
powders. 

Encroachment into diatomite markets by natural and synthetic 
substitute material remained minimal, particularly for beverage 
filtration. Use as a biological filter for human blood plasma 
continued to increase. 

Diatomite is a chalk-like, soft, friable, earthy, very 
fine-grained, siliceous sedimentary rock comprised of fossilized 
diatom remains. Diatomite often has a light color (white if pure, 
commonly buff to gray in situ, and rarely black). It is extremely 
lightweight because of its low density and high porosity, 
and essentially chemically inert. Diatomaceous earth (often 
abbreviated as D.E.) is a common alternate name but is more 
appropriate for the unconsolidated or less lithified sediment. 
Diatomite is also known as kieselguhr (Germany), tripolite 
(after an occurrence near Tripoli, Libya), and moler (an impure 
Danish form). Alfred Nobel named his explosive invention 
“dynamite” following his discovery that nitroglycerin could be 
Stabilized if first absorbed in diatomite (Nobel, 1868). 

Diatomite deposits form from an accumulation of amorphous 
hydrous silica cell walls of dead diatoms in both oceanic and 
fresh waters, These microscopic single-cell aquatic plants 
(algae) contain an internal, elaborate siliceous skeleton 
he nting of two frustules (valves) that vary in size from less 
үн micrometer (um) to more than 1 millimeter in diameter 
: ж ы 10 to 200 ит in diameter. The frustules have 
Aem of delicate, lacy, perforated shapes, including 
Additions e feathers, ladders, needles, and spheres. 
ааа. оа оп the environmental and physical 
ind Moyle E can be found in Dolley and Moyle (2003) 
diatomite are th olley (2003). The oldest occurrences of 
66 million Ought to be of Cretaceous age, deposited about 

9 138 million years ago. Older diatomite occurrences 
Тау hàve been altered ; to other fi a | 
chert, owing to di in 00 er forms of silica, particularly 
ih Dono: А о burial, and exposure. Detailed 
(2003) and Mo | © geology of diatomite can be found in Wallace 
yle and Dolley (2003). 


ib. 


Domestic Data Coverage 


Domestic production data for diatomite were developed by the 
U.S. Geological Survey (USGS) from a voluntary annual survey 
of U.S. diatomite-producing sites and company operations. 

The USGS canvass for 2009 covered 7 diatomite-producing 
companies with 12 mining areas and 9 processing facilities. АП 
companies responded, accounting for 10094 of the production 
listed in table 1. Some company data were not complete and 
were estimated on the basis of annual hours Worked, as reported 
by the Mine Safety Health Administration. Data were rounded 
to no more than three significant figures. А! percentages in this 
report were computed based on unrounded data. 


Production 


In 2009, 575,000 t of diatomite was produced from 12 
separate mining areas and 9 processing facilities in California, 
Nevada, Oregon, and Washington. Major producers were 
Celite Corp. (a subsidiary of Imerys USA, Inc.) with mines 
and facilities in California, Nevada, and Washington, and 
EP Minerals, LLC (a subsidiary of EaglePicher Corp.) with 
operations in Nevada and Oregon. California was the leading 
producing State, followed by Nevada. The combined output of 
these two States accounted for about 85% of U.S. production in 
2009. 

Because diatomite occurrences are а! or near the earth's 
surface, recovery from most deposits is achieved through low- 
cost, open pit mining. Outside the United States, however 
underground mining is fairly common owing to deposit location 
and topographic constraints. Explosives are generally not 
required for surficial or subsurface mining because of the soft 
friable nature of the deposits. In Iceland, dredging is used to | 
recover lake-bottom diatomaceous mud deposits. 

Diatomite is often processed near the mine to reduce 
transportation costs associated with the crude ore, which can 
contain up to 65% water. Processing typically involves a Series 
of crushing, drying, size-reduction, and calcining Operations 
using heated air for conveying and classifying within the plant 
Fine-sized diatomite grains, especially from baghouses, are used 
most often for filler-grade products, while coarser particles are 
employed for filtration purposes. In the latter processing stages 
calcining is performed in rotary kilns to affect chemical and | 
physical changes. 

Diatomite production costs for the United States average 
1076 for mining, 6096 to 7094 for processing, and 20% to 3094 
for packing and shipping. Energy costs compose a large and 
growing portion (25% to 30%) of diatomite production Costs 
both in the direct costs of mining and transportation, as well а 


within the energy-intensive calcining process. Diatomite used 
for cement production does not normally require calcining, and 
the reported unit value is considerably lower. For 2009, overall 
diatomite production was lower as a result of the economic 


downturn and its negative impact on the construction industry, a 
large consumer of diatomite. 


Consumption 


Apparent domestic consumption of diatomite in 2009 was 
approximately 488,000 t, a decrease of approximately 21% 
from 616,000 t in 2008. The total domestic and export quantity 
of filter-grade diatomite sold or used by U.S. producers was 
320,000 t in 2009, a decrease of 12% from 365,000 t in 
2008, accounting for 56% of total diatomite sold or used. 
Diatomite remains the dominant filtration medium with 
estimates suggesting it represents 65% of the total filtration 
market (Moores, 2008). Diatomaceous earth used in cement 
manufacture accounted for 136,000 t, or 24%, of total diatomite 
production in 2009, a decrease of 46% from 254,000 t, or 33% 
of the 2008 production. 

Use of diatomite as a filler was 53,000 t in 2009, a decrease of 
16% from the 63,000 t in 2008, which accounted for 9% of total 
diatomite sold or used. For absorbents, 56,000 t of diatomite 
was reported, a decrease of 2096 from 70,000 t in 2008, | 
accounting for 10% of total diatomite sold or used. Diatomite 
use for insulation decreased by 17% to 10,000 t in 2009 from 
12,000 t in 2008, accounting for 2% of total diatomite sold or 
used. | 

In antiquity, diatomite was used by the Greeks as an abrasive 
and in the production of lightweight building bricks and blocks. 
In the late 1800s, diatomite became of industrial interest in 
Western Europe when pulverized diatomite was the preferred 
absorbent and stabilizer of nitroglycerine used to make | 
dynamite. Maryland was the site of the first U.S. production of 
diatomite in 1884. By the late 1880s, very pure, huge deposits 
near Lompoc, CA, became the focus of interest and have 
continued to dominate world markets (Dolley and Moyle, 2003). 
While diatomite 15 principally used asa filtration medium, other 
uses include those of a silica additive in cement and various 
other compounds, а filler in a variety of products from paints 
to dry chemicals, an absorbent for industrial spills and pet à 
litter, an insulation medium in sawn and molded shapes an А 
loose granules, а mild ied : Hed and an agent in the 

:Rcati raction о ; 
gy scent pron products provide fine-sized, irregular- 

haped, porous noncaking particles that have a large surface 

ed d high liquid-absorption capacity. They are relatively 
ism пу inert, have а low refractive index, are mildly 
sae deni a low thermal conductivity with a reasonably 
dip n point, can be slightly pozzolanic, are very high in 
| 4 d =. Бе produced and delivered at a cost consistent 
ee a mer applications. Sawn shapes, which continue to 
pus ed a significant part of world diatomite production, 
Vi е used as lightweight building material, especially 
па bis d primarily for thermal insulation (especially the 
по dm Danish moler). Both dried natural products 
high-clay et products are used in building applications. 
x сн use of diatomite continues to be as a filtration 

e 
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medium for beverages (especially beer and wine), sugar and 
sweetener liquors, oils and fats, petroleum and chemical 
processing (including reprocessing waste dry cleaning fluids), 
pharmaceuticals, and water (industrial process, potable, 
swimming pool, and waste). Another leading use is as an 
absorbent for industrial spills (oil and toxic liquids) and for pet 
litter. 

Another important broad category of use is as a filler, often 
serving a dual purpose, such as an extender and flatting agent in 
paints and coatings; a bulking and anticaking agent in granular 
materials; and as a multieffect component in plastics (including 
preventing films from sticking). Other filler uses are as an 
extender and absorbent carrier for catalysts, dry pesticides, 
pharmaceuticals, and other chemicals. Other significant uses are 
as an insulation material in bulk (loose) and molded forms, and 
as a silica additive in various compounds, including mortar and 
portland cement, where its pozzolanic properties are utilized. 

Commercial diatomite products are offered in a great variety 
of grades. Principal grading factors are the size, shape, overall 
arrangement, and proportions of the various types of frustules 
(factors that affect filtration rate, product clarity, and absorption 
capacity). Other factors include silica content, impurity levels 
(especially iron), and the presence of clay, sand, and organics. 
Brightness, whiteness, and abrasive hardness are considered 
for specialized diatomite applications. Free-crystalline silica 
content, although normally low, is required to be identified, 
particularly for calcined products. Calcining removes organics, 
increases filtration rate, oxidizes iron, increases specific gravity, 
increases particle hardness, and can lighten color. Flux-calcining 
significantly affects the physical and chemical properties and 
makes a white product. Most filter grades are calcined. 


Prices 


The calculated weighted average unit value of diatomite sold 
or used by U.S. producers during 2009, using USGS survey data 
and estimates, was $255 per metric ton f.o.b. plant, an increase 
of about 14% compared with about $224 per ton in 2008 (table 
3). The average values for filtration decreased slightly in 2009 
to about $375 per ton from $380 per ton reported in 2008. n 
value for diatomite used for absorbent purposes was unchange 
at $41 per ton. The unit value for material used as fillers 
increased slightly to $421 per ton in 2009, while insulation 
remained unchanged at $50 per ton in 2009. The x. 
value for specialized or other uses in 2009 decreased by : 
to $1,960 per ton from $3,600 per ton in 2008. T his он“ " 
was derived from a specialty-grade form of diatomite, p | a 
subject to large price fluctuations, and represented less 
of total U.S production in 2009. 


Foreign Trade 


sus 

Export and import data presented here from the pasen ng 
Bureau may be of limited accuracy. This is a nr Terbis 
inconsistencies from producers and a lack of deta! jn He 
materials, one of which includes diatomite, specifi es (HTS) 
2009 Harmonized Tariff Schedule of the United 2 ports of 
issued by the U.S. International Trade Commissio imately 
diatomite from the United States in 2009 were арр 
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88,000 t, about 63,000 t less than in 2008 (table 4). Exports 
accounted for about 1596 of total domestic production sold 

or used. The trade data were issued under heading 2512 of 

the HTS, described as applying to siliceous fossils, including 
kieselguhr, tripolite, diatomite, and similar siliceous earths of an 
apparent specific gravity of 1 or less. Industry sources, however, 
indicated that exports also included some flux-calcined material, 
which is included under code 3802.90.2000, where it is not 
differentiated from activated clays. Similarly, heat-insulating 
mixtures and sawn and molded unfired shapes of diatomite are 
collected under data classification code 6806.90.0090 and are 
not exclusively identified as diatomite. Lastly, fired, sawn, and 
molded shapes of diatomite are covered under heading 6901, 
which is not exclusively used for diatomite data. 

According to the U.S. Census Bureau data, diatomite and 
diatomite products were exported to 142 countries in 2009, with 
25 countries accounting for 87% of the total. The main export 
markets were Canada (18,668 t), Germany (11,669 t), Belgium 
(6,175 t), Japan (4,257 t), Australia (3,964 t), Thailand (2,750 t), 
Taiwan (2,548 t), Vietnam (2,525 t), Russia (2,460 t), and Korea 
(2.102 t). These 10 countries accounted for 65% of the total 
exports reported. Based on available trade data from the U.S. 
International Trade Commission, the average unit value free 
alongside ship of exported diatomite was $467 per ton in 2009 
compared with $448 per ton in 2008, an increase of 4% (table 
4). Import data for diatomite show that 1,257 t came from 24 
countries in 2009. Italy was the leading source with 448 t (36%), 
Mexico with 422 t (34%), the Netherlands with 206 t (16%), 
France with 57 t (5%), and Australia with 41 t (3%). These five 
n provided 93% of the imports to the United States in 


World Review 


The estimated world production of diatomite in 2009 was 
147 Mt (table 5). World reserves аге thought to be almost 
| billion metric tons (Gt), which is more than 500 times the 
Current annual estimated world production rate of 1.87 Mt. 
About 250 Mt, or 25% of the estimated 1 Gt of world reserves, 
= the United States (Crangle, 2010). The world reserve 
: . МЕ estimated by the U.S. Bureau of Mines in 1985 
: almost 2 Gt (Meisinger, 1985). The world's reputed 
(8651 producing district in terms of volume is near Lompoc, 
cas assessment of this location suggests these 
Nhanh ie Цу meet the world's current diatomite 
Nds dye or hundreds of years. Estimating data regarding 
DE u P can be challenging because some data are 
EE a not released by companies and countries. Huge 
China n pea of at least 110 Mt of reserves, occur in 
lieto i p. 53; Crangle, 2010). 
ч б Ing diatomite producers in 2009 were, in 
Shak у er of production, the United States, China, 
ће leading ae and Japan. The United States continued to be 
accounted for 3 p consumer, and exporter of diatomite, and 
vith 24%, De o of total world production, followed by China 
; ^enmark with 12% (all moler products), and Mexico 


їй п. ; еасһ With 6%. Smaller amounts of diatomite were 
2 additional Countries. 
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Outlook 


Despite the economic downturn in 2009 and a decrease 

in overall production, diatomite prices increased from those 

in 2008. The economic stability of the mineral commodity 

was largely owing to its use as a filtration medium, where its 
demand remains strong, particularly in the filtration of human 
blood plasma and other biotechnical applications. Likewise, the 
encroachment of more advanced filter applications, including 
carbon membranes, ceramics, and polymers, were not a concern 
in 2009. The high costs associated with these alternatives 

and a cultural preference toward the use of diatomite in the 
brewing and wine industries indicate a strong likelihood for 

the continued and widespread use of diatomite in filtration. A 
prolonged economic recession, however, could lead to further 
production declines. 

The associated issue of free-crystalline silica, particularly 

after diatomite is calcined, was expected to continue to be 
a concern, especially in the filler and absorbent markets. 
Although some diatomite deposits were reported to be low in 
free-crystalline silica, an effort to classify diatomite and related 
я, 

| S, and, ‚Ц · Ine use of uncalcined 
diatomite has replaced Its calcined counterpart in some markets. 
Adequate supplies of diatomite, owing to the large domestic and 
world reserves, coupled with small or no changes in demand 
will probably remain available for the foreseeable future. | 
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TABLE ! 
DIATOMITE SOLD OR USED BY PRODUCERS IN THE 
UNITED STATES! 


(Thousand metric tons and thousand dollars) 


2008 2009 
Domestic production, sales: | | mM и 
"Quantity — 764 575 
үш о 100 147000 


! Data are rounded to no more than three significant digits. 


TABLE 2 
DIATOMITE SOLD OR USED, BY MAJOR USE! 


(Percentage of U.S. production) 


2008 2009 
Cement’ 33 24 
Ре ____8_____9 
Filtration 88 55 
Insulation 2 2 
Other’ ©. e 
‘includes exports. 


? As ingredient in portland cement. 


includes abrasives, lightweight aggregates, and 
unspecified uses. 


‘Less than % unit. 
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TABLE 3 
AVERAGE VALUE PER METRIC TON OF DIATOMITE, 


BY MAJOR USE! 
m | 2008 2009 
Ађзофе 0 аа 
Cmen У 7 
Fillers 412 u 421 
Filtration зво 375 
Insulation = 9 
Other? EN | 360 1960 
Weightedaverage 2 о _ 255 


'Воипдед estimates. 
2А$ ingredient in portland cement. 
"Includes abrasives, lightweight aggregates, and unspecified 


uses. 


TABLE 4 
U.S. EXPORTS OF DIATOMITE"? 


(Thousand metric tons and thousand dollars) 


Year ы Quantity | Value? 
2008 | 151 | 67,700 
2009 88 41,100 


'Harmonized Tariff System (HTS) heading 
2512.00.0000, natural and straight-calcined 
grades, but in practice probably includes an 
undetermined quantity of flux-calcined 
product HTS heading 3806.90.2000. 

"Data are rounded to no more than three 
significant digits. 


*Free alongside ship value. 


Source: U.S. Census Bureau. 
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ТАВГЕ 5 


DIATOMITE: ESTIMATED WORLD PRODUCTION, BY COUNTRY "? 


Argentina 


Australia 


Brazil, marketable - 


Chile 


China 


C olombia - 


Commonwealth of Independent State 


Costa Rica 


Czech Republic _ 


Denmark“ 


Ethiopia" 


France 


Germany _ 


Iceland и 


Kenya _ 


— ——À — -mMm 


Korea, Republic of u 


Macedonia 


Mexico 


Mozambique __ 


Peru 


Romania 


Spain’ 


Poland ——— 
Portugal —  _ 


—— 


Thailand 
Turkey 


0 
United States! 


` Total 


PPreliminary. 'Revised. -- Zero. 
! World totals, U.S. data, and estimated data are roun 


(Thousand metric tons) 


————— 


2000 | 2006 _ 


005 2007 | 2008 2009 

у Т Une M we o PEE. 

2 2 2 2 

34° 39! so? 3; 40 
20 20 20 20 20 
16 19 257 25 "3 20 
410 420 420 440 440 

КЕ. Ке. mE QU 
80 80 80 80 80 

|^? 3:52 4"? д") 4 
38 53 19 31" 2 

234 235 230 230 225 
(7) 3 m 3 _' r 
7S 15 75 75 75 

2- 2 2 2' 2 
29 28 28 28 26 

1 2 (7)' (7)' (7) 
25 25 25 25 25 
130 "3 130 120 115 110 
(7) | (7) | (7) "° (7) "> (7) 

2 3 2 3 3 t3 3 

5 5 5 5 5 
62° 63° 63? 83 3 116? 

1 r | ' | г. 3 (7) г. 3 (7) 
35 35 23.0? 2°? 10 3 

1 1 1 I 1 
(7) (7) (7) (7) (7) 

1 3 2 3 2' QT = 
44 ' 52 ' 50 ' 50 ' 50 
44 ! 45? 34^ 30 30 

| 65) 79? _ 6872 7647 575 E. 
о 1960" 21507 19707 | 200' 1870 _ 


ded to no more than three significant digits; may not add to totals shown. 


Purity and moisture content are generally not reported or estimated. 
2Table includes data available through March 29, 2010. 
?Reported figure. 


‘information is inadequate for formulation of reliable estimates for individual countries. 


‘Data represent «extracted moler" (reported cubic meters times 1.5). Contains about 30% clay. 


Svear ending July 7 of that stated. 


"Less than '2 unit. 


%Гуага are for Iranian years beginning Marc 


includes tripoli. 


105014 or used by producers. 


h 21 of that stated. 
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EXPLOSIVES 
By Lori E. Apodaca 


In 2009, U.S. explosives consumption was 2.26 million metric 
tons (Mt), about a 34% decrease from that of 2008; sales of 
explosives were reported in all States except Delaware. Coal 
mining, with 70% of total consumption, continued to be the 
dominant use for explosives in the United States. Wyoming, 

West Virginia, and Kentucky, in descending order, led the 

Nation in coal production, accounting for 63% of the total. 

These States were also the leading explosives-consuming States, 
accounting for 45% of total U.S. explosives sales. 


Legislation and Government Programs 


In November, the U.S. House of Representatives passed the 
Chemical Facility Anti-Terrorism Act of 2009 (H.R. 2868). The 
bill would permanently authorize and expand the Chemical 
Facility Anti-Terrorism Standards (CFATS) that took effect in 
2007 and expired in the fall of 2009 (Green Markets, 2009). 
CFATS 2009 also included two controversial features—the 
Inherently Safer Technologies provision for facilities in 
high-risk categories, which authorizes the Department of 
Homeland Security to designate any chemical substance as 
a substance of concern and establish threshold quantities for 
each chemical that is used, stored, manufactured, processed, 
or distributed by a chemical facility and a citizen enforcement, 
which would allow lawsuits by citizens against the facilities that 
Violate the Act. 

The National Fire Protection Association (NFPA) revised its 
code relating to explosives and ammonium nitrate. The NFPA 
combined code NFPA 490 (code for the storage of ammonium 
nitrate) with NFPA 400 (code for hazardous materials). NFPA 
400 included several documents related to hazardous materials 
did not change any of the information on ammonium nitrate 

at Was part of NFPA 490 (Nitrogen + Syngas, 2009a). 


Production 


$ . | 
" 2805 of ammonium-nitrate-based explosives (blasting agents 
from | izers) were 2.24 Mt, which was about a 34% decrease 
n (а їп 2008, and accounted for about 99% of U.S. 
ое о sales. Sales of permissibles (explosives 
about 349; n use In gassy and dusty environments) were 
B Igher than those in 2008, and sales of other high 
p els decreased by 34% (table 1) 
FEE быш, | 
ofthe iui contributing data to this report, that are members 
Accurat e of Makers of Explosives (IME), are as follows: 
A Tale Energetic Systems, LLC 
B dn Powder Co, ' 
“<er Atlas (a divisi 
on of 
Davey Bickford USA, Inc Xe еше 
Ouglas Explosives, Inc 
yno Nobel Inc. | 
amics, Inc, 


Jet Researc 
‘ h Cent ы ° е 
Ма Ae ег (a division of Hall; 
ine Drilling Blasting Ine alliburton Co.) 
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>. 


Махат North America, Inc. 

Nelson Brothers Inc. 

Orica USA Inc. 

Owen Oil Tools LP (a division of Core Laboratories N.V.) 

Senex Explosives Inc. 

Titan Specialties Ltd. 

Vet's Explosives Inc. 

Viking Explosives and Supply Inc. 

W.A. Murphy, Inc. 

Incitec Pivot Ltd. announced it would cease production of 
ammonium nitrate in early 2010 at its Battle Mountain, NV, 
site. The site would continue to be used as a warehousing and 
distribution facility for ammonium nitrate. Battle Mountain's 
plant had a 130,000-metric-ton-per-year (Uyr) ammonium nitrate 
production capacity (Nitrogen + Syngas, 20104). 


Consumption 


The principal application for explosives in the United States 
was coal mining, accounting for 7094 of the total explosives 
sales for consumption (table 2). In 2009, U.S. coal producti 
decreased to 973 million metric tons, according to Рен 
data from the U.S. Energy Information Administration dd 
(EIA) (Freme, 2010, p. 1). Coal production decreased in 
the Appalachian and western regions by 13% and 7 7% 
respectively, compared with production in 2008. In the int | 
region, coal production remained about the same (Freme n | | 
Р. 5). Three States (Wyoming, West Virginia, and Kentuck iu 
descending order, led the Nation in coal production, acco А. : 
for 63% of the total. These States were also the leadin VENE 
explosives-consuming States. : 

Construction, the second ranked consuming i 
accounted for 10% of total explosives sales; све И 
nonmetal mining, 9%; metal mining, 8%; and miscellaneou 
uses, 3%. Wyoming, West Virginia, Kentucky, Indiana, Vj Hm 
Alabama, and Pennsylvania were, in descending order, ы 
leading consuming States (greater than 90,000 metric ions sold) 
with a combined total of 67% of U.S. sales (table 3). 

The dollar value of new construction (residential and 
nonresidential) put in place in 2009 decreased by 15% compared 
with that in 2008 (U.S. Census Bureau, 2010). Based on 
monthly data, the seasonally adjusted industry growth rate from 
2008 to 2009 for metal mining was -13.4%, and the growth 
rate for quarrying and nonmetallic mineral mining was -17.8% 
(Federal Reserve Board, 2010). 

Classification of Industrial Explosives and Blasting 
Agents.—Apparent consumption of commercial explosives 
used for industrial purposes in this report is defined as sales 
as reported to the IME. Commercial explosives imported 
for industrial uses were also included in sales. The principal 
distinction between high explosives and blasting agents is 
their sensitivity to initiation. High explosives are cap sensitive, 
whereas blasting agents are not. Black powder sales were minor 


and were last reported in 1971. The production classifications 
used in this report are those adopted by the IME. 

High Explosives.—Permissibles.—The Mine Safety and 
Health Administration (MSHA) approved grades by brand 
name as originally established by the National Institute for 
Occupational Safety and Health (NIOSH) testing. 

Other High Explosives.— These include all high explosives 
except permissibles. 

Blasting Agents and Oxidizers.— These include ammonium 
nitrate-fuel oil (ANFO) mixtures, regardless of density; slurries, 
water gels, or emulsions; ANFO blends containing slurries, 
water gels, or emulsions, and ammonium nitrate in prilled, 
grained, or liquor (water solution) form. Bulk and packaged 
forms of these materials are contained in this category. In 2009, 


about 93% of the total blasting agents and oxidizers sales was in 
bulk form. 


World Review 


Australia. —1n February, Incitec Pivot announced that the 
construction of the A$935 million Moranbah ammonium nitrate 
plant in Central Queensland was put on hold for at least a year 
as the demand for explosive products had fallen. The Moranbah 
project is a 330,000 Uyr fully integrated ammonium nitrate 
complex that was about 25% complete when the project was 
stopped (Australian Broadcasting Corporation, 2009). 

CSBP Ltd. announced the approval of an engineering and | 
design study to increase ammonium nitrate production capacity 
at its Kwinana industrial complex, 40 kilometers south of Perth, 
Western Australia. The project was anticipated to increase the 
ammonium nitrate production capacity by 260,000 t/yr, bringing 
CSBP's overall ammonium nitrate capacity to 780,000 Џуг. 
Cost estimates for the expansion were $417 to $463 million 
(Fertilizer Week, 2009). | | 

In December, Orica Ltd. of Australia received approval from 
the Australian Government to expand its Kooragang Island 
nitrogen complex. The project was expected to include the 
expansion of the existing ammonia plant and the installation of a 
new nitric acid plant and ammonium nitrate plant. The proposed 
expansion would increase the ammonium nitrate capacity to 

roximately 750,000 t/yr from 430,000 Џуг (Orica Ltd., 2009). 

e ada.— |ncitec Pivot announced it would end ammonium 

is не roduction at its Maitland, Ontario, plant in early 2010. 
iti was expected to continue to be used as a warehousing 
ы ышы facility for ammonium nitrate. Maitland had an 
p 00007 ammonium nitrate capacity (Nitrogen * Syngas, 
gor — Deepak Fertilisers and Petrochemicals Corp. Ltd. 

нев the new 300,000-Uyr low-density ammonium 
ee MH mpany's Taloja site in Maharashtra. 
duis EL * Б e А to locate the new facility in 
а sin Я жо the existing site after failing to 
in pulp this project. The new unit was scheduled for 


acquire la b November 2010 (Nitrogen + Syngas, 2009b). 


completion 


23.2 


Indonesia.—\n June, the State-owned construction company 
PT Rekayasa signed a contract with PT Kaltim Nitrate Indonesia 
(КА) (а joint venture between PT Armindo Group and Опса 
Ltd. of Australia) to build the largest ammonium nitrate plant 
in southeast Asia at a cost of $173 million. The plant was 
scheduled to be built in Bontang, East Kalimantan, and would 
have a capacity of 300.000 (уг. The plant was expected to be 
completed in the second quarter of 2011 (Jakarta Post, 2009). 

PT Multi Nitro Kimia (a part of PT Ancora Indonesia 
Resources) planned to expand its industrial-grade ammonium 


nitrate production to 130.000 Vyr from 37,000 vyr by 2011 
(Nitrogen * Syngas, 2010b). 


Outlook 


According to the EIA, U.S. coal production was expected 
to decrease by less than 1% in 2010 compared with that in 
2009 in response to high coal inventories. In 2011, production 
was projected to increase by about 3.6% compared with that 
in 2010 to meet continued growth in coal consumption (U.S. 
Department of Energy, Energy Information Administration, 
2010. p. 7). Based on the coal production projections, explosives 


consumption was expected to remain about the same in 2010 as 
in 2009 and increase slightly in 2011. 
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ТАВГЕ 1 
SALIENT STATISTICS OF INDUSTRIAL EXPLOSIVES AND BLASTING 


AGENTS SOLD FOR CONSUMPTION IN THE UNITED STATES' 


(Metric tons) 


© Class | 2008 | 2009 
Pemissibles = 44H00 160 
Other high explosives ______ 35,800 23,700 
Blasting agents and oxidizers — 3,380,000 2,240,000 

‘ot 7 © 3,420,000 2,270,000 


Total 


'Data are rounded to no more than three significant digits; may not add to totals 


shown. 


Source: Institute of Makers of Explosives. 


TABLE 2 


ESTIMATED INDUSTRIAL EXPLOSIVES AND BLASTING AGENTS SOLD FOR CONSUMPTION IN 


THE UNITED STATES, BY CLASS AND USE"? 


(Thousand metric tons) 


Coal Quarrying and Metal . Construction - All other 

ERO Class — | mining - nonmetal mining . mining | ___ work purposes Total 
208: _ MM 
__Permissibles a l (3) (3) (3) -- l 
_ Other high explosives u 5 13 2 15 l 36 
US agents and oxidizers _ | 2340 Z < mW 5 23 —— 359 76 3,380 
otal 2,350 34 us E ur 
=“ а 5 275 374 77 3,420 
_Permissibles — — 2 e 3 “ 5 2 
_ Other high explosives — | > ; I 24 
. Blasting agents and oxidizers — 1,580 —— | 200] 175 225 56 2240 
Total OOOO 1,590 | 209 — 176 — 235 57 2270 

— Zero. Ке к 


Distribution of industrial explosives and blasting agents by consuming industry estimated from indices of 
industrial production and economies as reported by the U.S. Department of Energy, the Federal Reserve Board 


the U.S. Department of Transportation, and the U.S. Census Bureau. 

2 

‘Data are rounded to no more than three significant digits; may not add to totals shown. 
Less than 4 unit. 


23.3 


23.4 


TABLE 3 


INDUSTRIAL EXPLOSIVES AND BLASTING AGENTS SOLD FOR CONSUMPTION IN THE UNITED STATES, ВУ STATE AND CLASS! 


Alaska. | 
Arizona _ 
Arkansas 
California 


Colorado 
Connecticut 
Delaware 
Florida _ 
Georgia 
‘Hawaii 
‘Idaho 
Illinois — 

Indiana 

lowa - 


Kansas 
Kentucky 
Louisiana 


Maryland” — 
Massachusetts 
Michigan и 
Minnesota - | 
Mississippi __ DEEP 
Missouri TT 
Montana 
Nebraska 
Nevada 
New H lampshire 
New Jersey 
New Mexico _ 
New York = 
‘North Carolina 

North Dakota 
Ohio 
‘Oklahoma 
Oregon 
Pennsylvania 


€ ———— 


— oe 


—————— 


————— 


_ n 


———— 


Tennessee 


се ________- 
Texas 


Utah _____ 


‘Vermont 
Virginia 
Washington ^ —— 
West Virginia — _ 
"Wisconsin — .——— 
"Wyoming _____------ 
~ Total 


A a 


— Zero. 


_ —— 


| Fixed high explosives | 
, Other 


Permissibles 


25 301 
- 1.130 
54 7,220 
~ 259 


290 1,240 
6 496 
as 517 


1200 35,800 


(Metric tons) 


2008 

Blasting : agents MEM 
and oxidizers Total 

|. 87,00 87.600 
26,800 27,900 
75,300 82.600 
16,000 16.300 
35,600 36,000 
29,600 30.300 
6,900 7,150 
35.700 35,900 
35,800 36.300 
355 355 
43,900 44.000 
38,400 38,800 
187,000 188,000 
25,300 26,000 
19.800 19.900 
386,000 388.000 
3.180 3,800 
2,970 3.100 
16,800 17.000 
5.640 5,810 
39,800 40,000 
85.800 86.000 
69 107 
68,200 70.200 
73,500 75.400 
8,250 8,330 
140,000 142.000 
11,500 11,800 
6,020 6.080 
45,900 46,200 
17,400 18,300 
27,100 27,700 
2,800 2,800 
60,400 61.600 
34,900 35,200 
14,300 15,800 
102,000 103,000 
852 880 
9,460 9,600 
5,510 5,570 
36,400 37,600 
118,000 119,000 
94,800 95,100 
1,770 1,860 
166,000 167,000 
22,000 22.800 
423,000 425,000 
11,900 12,400 
675,000 676,000 


3,380,000 _ 3,420,000 


igni igits; ot add to totals shown. 
! Data аге rounded to no more than three significant digits; may n 
2 includes the District of Columbia. 


Less than и unit. 


Source: Institute of Makers of Explosives. 


NEN T 209 
Fixed high explosives Blasting agents | 
, Permissibles Other and oxidizers Total 

14 257 95,900 96.200 
s 528 16,020 16,500 
39 119 25,500 25,700 
— 123 15,800 15,900 
15 539 20,500 21.100 
8 659 23,400 24,100 
24 274 6,460 6,760 
- 93 28,300 28,400 
- 254 23,800 24,100 
= 0 680 680 
= 151 9.510 9.660 
-- 324 32,400 32.700 
70 980 189,000 190.000 
111 422 14,200 14.700 
- 119 6.640 6.760 
206 1.330 292.000 293,000 
m 571 4,010 4,580 
- 183 3,620 3.800 
- 272 9,750 10,000 
79 119 4,790 4,990 
- 125 23,700 23,800 
- 56 16,600 16,700 
- 18 5 22 
333 2,040 53,400 55.700 
- . 2,010 55,200 57,200 
-- 74 1,780 1,860 
29 1,220 21,600 22,800 
- 756 13,400 14,100 
25 138 1.890 2.030 

1 330 22,400 22,700 

8 734 5.640 6,380 

m 575 20,400 21,000 
s 11 2,650 2,660 
"а 362 41,900 42,300 
= 140 19.600 19,700 
= 111 4,700 4,810 
36 1.390 90,400 91,800 
= 25 914 939 
8 205 4,970 5,170 
= 54 4,380 4,430 
ЕР 1,420 28,000 29,400 
18 699 62,700 63.500 
43 219 64,100 64.400 
4 196 1,480 1,680 
299 1,560 114.000 116,000 
53 670 7,950 8,670 
154 758 348,000 349,000 
30 231 7,620 7,880 
29 240 377.000 378000 
1610 23,700 — 2240000 2270099 
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FELDSPAR AND N EPHELINE SYENITE 
By Lori E. Apodaca and Arnold O. Tanner 


Domestic survey data and tables were prepared by Raymond I. Eldridge, III, statistical assistant, and the world production 
table was prepared by Glenn J. Wallace, international data coordinator. 


In 2009, feldspar production in the United States decreased 
to 550,000 metric tons (t), valued at about $36 million, from 


650,000 t produced in 2008, valued at $40 million, based upon a 


combination of reported and estimated U.S. Geological Survey 
(USGS) data. Exports of feldspar decreased by 49% to 7,520 t 
valued at $1.15 million, and imports of feldspar increased by 
5% to 2,120 t valued at $646,000. Imports of nepheline syenite 
(predominantly from Canada) decreased by 4% to 308,000 t 
valued at about $37 million. World production of feldspar was 
about 20 million metric tons (Mt) (table 1). 

Feldspar was mined and produced in seven States. Apparent 
consumption of feldspar ang imported nepheline syenite 


combined was about 850,000 t, primarily for use in the glass and 
ceramics industries and also as fillers in various products such as 


Paints and coatings. Data оп feldspar includes that of aplite (one 
0.5. Producer), a rock in which quartz and feldspar (potassium 
and sodic plagioclase) are the dominant minerals. Nepheline 
syenite was produced in one State but was consumed for use as 
roofing granules and in other construction applications. Trade 
data in this report are from the U.S. Census Bureau. 


Feldspar 


Pr oduction.—Feldspar was mined, in descending order 
estimated output, in North Carolina, Virginia, California, 
daho, Oklahoma, Georgia, and South Dakota. North Carolina 
«counted for about 38% of the total. Data on domestic 
Suo and sales and use of feldspar in this report are based 
| n ata collected by the USGS by means of a voluntary 

"ey. Nine companies mined feldspar and Operated 12 
oe facilities—4 in North Carolina, 3 in California, 

ae а of the 5 remaining States (table 3). Of these » 
shai ae facilities, 8 responded to the canvass, representing 
рк А of the 2009 production tonnages listed in tables 
mari E with that of 2008. Production for the | 
Е 8 Operations was estimated from prior-year production 
": еч eldspar is used in glassmaking, ceramics, 

Ri о а5 а filler and extender in paint, plastics, 
№ o-thirds b f the domestic feldspar sold or used, an estimated 
Including d tonnage went into the manufacture of glass, 
feldspar a 455 Containers and glass fiber. In glassmaking, 
and helpin SES Ue ay stem—lowering the melting temperature 
alumina d E the mixing of the melt components. The 
and tesistane eldspar Improves product hardness, durability, 
In feldspar ж chemical corrosion. In ceramics, the alkalis 

UX, lowerin s um, potassium, and sodium ions) act as a 
Blassmakin 5 the melting temperature of a mixture as in 
Process de браг melts at an early stage in the firing | 
lons help to | ПВ а glassy рһазе ог matrix in which the alkali 

Ower the melting temperature and soften the small 
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crystalline and glassy components of the system and promote 
an increased fusing of the same (Roskill Information Services 
Ltd., 2008, p. 200). Pottery (including electrical insulators, 
sanitaryware, tableware, and tile) and other uses, such as fillers, 
accounted for the remainder of the feldspar consumed (table 4). 
The value of total feldspar sold or used in table 4 is higher than 
the feldspar production value listed in tables 1 and 2 because 
table 4 values represent the final marketed feldspar products. 

The U.S. Census Bureau discontinued container glass reports 
in 2008, and authoritative data are no longer publicly available. 
Feldspar consumption in container glass probably declined in 
2009 because of continued declines in the U.S. economy. 

Other feldspar uses included glass fiber for home insulation, 
sanitaryware, and tile. Because new U.S. housing starts of 
570,000 were 37% lower than in 2008, feldspar consumption 
in these applications decreased (U.S. Census Bureau, 2010). 

In 2009, U.S. tile consumption decreased overall by 1495, 

but shipments of domestic tile increased by 10% from those 
of 2008, indicating a corresponding increase of feldspar 
consumption for that end use. In 2009, domestic shipments of 
tile totaled nearly 50 million square meters, approximately the 
same level as in 2007 (Tile Council of North America, Inc., 
2010). 

World Review, —Feldspar was produced in more than 50 
countries, with significant and potentially economic deposits of 
feldspar occurring in at least 70 countries (table 7). Italy was the 
leading producing country with an estimated 4.7 Mt of feldspar 
in 2009, followed by Turkey, with an estimated 4.2 Mt. China's 
production was estimated to be about 2 Mt. World production 
decreased by an estimated 3 Mt to 19.8 Mt (table 7). 

Recovery for feldspar's two major consumer industries, 
glass and ceramics, from the generally worldwide economic 
recession of 2008 and early 2009, was slow in 2009. In Europe 
and North America, there was a general decrease in glass 
consumption. Alternative packaging from competing materials 
in some market segments and a recent trend toward importation 
of less expensive containers from China were factors causing 
this decline. In 2009, the leading producers of glass containers 
in France, Germany, Italy, Spain, and the United Kingdom 
decreased glass production. Germany, Europe's leading 
producer, saw its output decline to 3.8 Mt in 2009 from 4.1 Mt 
in 2008. Flat glass production used in construction, however, 
increased in some rapidly growing economies, including Brazil, 
China, and India (Feytis, 2010a). 

In 2008, the world ceramic tile industry experienced its first 
real slowdown in growth in more than a decade owing to its 
close links with the building construction industry; sluggish 
growth in the industry continued in 2009. In 2008 and early 
2009, ceramic tile production levels, sales, and exports in 
dominant manufacturing countries such as China, Italy, and 
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Spain were lower than previously expected. C hina's ceramic 
tile export growth slowed because of the economic downturn's 
effects in Europe and the United States. which were important 
international customers for China's ceramic tile. Less affected 
were Brazil and India, whose ceramic industries depend more 
on domestic consumption than on exports. Increases in those 
two countries’ construction projects resulted in increased 
domestic sales of ceramic tiles. India’s ceramic tile industry has 
neither a large export nor import component. Brazil's ceramic 
tile industry has a more significant export component, which 
decreased by 20% in 2008 and by 25% in 2009 (Maynard, 
2010). 

Italy.—ltaly was the world's leading feldspar producer in 
2009; most of its output was used in the country's ceramics 
industry. ltaly also exported about 142,000 t of feldspar in 
2009 and imported about 1.6 Mt, largely from Turkey (United 
Nations Statistics Division, undated а). ltaly's ceramic tile 
production decreased by 30% in volume, and its sales volumes 
decreased by 19.4% in 2009 compared with those of 2008 as a 
result of the downturn in the world economy. In 2009, exports 
declined by nearly 20%, the largest decreases taking place in 
the first 9 months of the year for shipments to Russia and the 
United States, which decreased by 46% and 39%, respectively 
(O'Driscoll, 2009b). 

Saudi Arabia.—A shortage in affordable housing and a 
growing need for more schools and hospitals were driving 
opportunities for growth in Saudi Arabia's construction industry. 
Several leading ceramic companies in the country were 
developing new mines and plants and were expanding existing 
ones. The country's ceramic tile industry planned to increase use 
of local raw materials with the exception of some specialized 
materials required for products such as white porcelain tile 
and white sanitaryware. Flat glass producers supplying the 
new housing market would also draw from these local sources 
(O'Driscoll, 2009c). Development was underway for one new 
feldspar project in southern Saudi Arabia. 

Turkey.—Ranked as the world's second leading feldspar 
producer, Turkey exported about 2.9 Mt of feldspar (United 
ман Division, undated a). Feldspar was mined in 

st part of the country and exported to major ceramic 
manufacturing countries throughout Europe. 


Nepheline Syenite 


Production. —No nepheline syenite was produced in the 
United States for ceramic, glass, or filler use. However, in 
Arkansas, nepheline syenite with a high iron content nm 
produced for use in roofing granules, road materials, asphalt 
and concrete aggregate, and related products. Estimated total 
production of Arkansas nepheline syenite used for nonaggregate 
applications was 520,000 t in 2008, but published estimates for 
2009 were not available (Rogers, 2009). 

Consumption.—In glass and ceramics man 

пи! | ufacture, nepheli 
syenite, like feldspar, provides alkalis that act as a flux bone 
nepheline syenite also supplies alumina, imparti | | 
benefits as feldspar. са 

World Review.—Nepheline syenite, which was once only 
available from Canada, Norway, and Russia, is being produced 
in other countries as well. Nepheline syenite projects have 
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been brought into production in Brazil, China, and Turkey for 
feldspathic uses. Iran was conducting a feasibility study for use 
of nepheline syenite in alumina production (Sutton, 2009). 

Canada.— Canada's sole nepheline syenite producer, Unimin 
Canada. Ltd., operated two plants at its Blue Mountain and 
Nephton, Ontario, deposits, about 175 kilometers northeast 
of Toronto. Production of marketable nepheline syenite was 
§27,000 t in 2009 (Natural Resources Canada, 2011). Detailed 
end-use data have not been available in recent years. but 
historically, consumption has been in glass, ceramics, filler, and 
abrasive markets. Total Canadian nepheline syenite exports were 
about 366.000 t in 2009 (United Nations Statistics Division, 
undated b). The dominant recipient in 2009 was the United 
States, with 308.000 t. 

Norway.— North Cape Minerals AS produced nepheline 
syenite from an underground mine on the arctic island of 
Stjernoya; output was estimated to be 350,000 t in 2009. 
End-use data for this material have not been available in recent 
years, but uses in the past included glass (including amber 
glass), ceramics, and fillers. In 2009. total exports from Norway 
were about 335.000 t, the large majority of which went to 
Poland, about 93.000 t; Germany, 85,000 t; Netherlands. 61,000 
t; and the United Kingdom, 35,000 t (United Nations Statistics 
Division, undated b). 


Outlook 


Producers of feldspar and nepheline syenite face continuing 
challenges related to excess supply and increased production 
costs in 2010. Higher costs for reagent chemicals. natural gas, 
electric power, motor fuels, and regulatory compliance are 
expected to continue to affect production costs. In addition, 
higher transportation charges for shipping feldspathic products 
by rail and truck in 2010 are likely to increase delivered raw 
material costs for industrial consumers. 

According to the Freedonia Group. U.S. food container — 
demand may rise modestly during the next few years, increasing 
feldspar consumption by glass container manufacturers. The 
use of glass containers in the United States was expected 
to increase in future years as a result of consumer demand. 
and Federal and State government appeal for pure, “green 
(environmentally friendly), and sustainable (economic an 
recyclable) food and beverage packaging. The glass industry 
has seen a recent decrease in the use of flat glass because of 
declines in the automobile and construction industries; owes 
long-term growth is expected. As economic conditions improve. 
new residential construction was expected to increase in 2 
creating increased need for glass and ceramics and thus feldspar 
Increased commercial and residential remodeling might resultin 
increased demand for glass and ceramics. 

Globally, ceramics industry growth significantly slowed 
during the recession, and with it, the use of feldspar lessenec. 
However, it is anticipated that the ceramic industry will reboun 
in the next few years. The main centers of ceramic production 
are China, Italy, Latin America, Southeast Asia, and Spain. 
Although consuming much of its output internally, China 15 
likely to continue as an important exporter of ceramic tile. 
Owing to an anticipated recovery in the construction sector 
demand for feldspar and associated raw materials is likely 
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to follow. Innovative ideas and products in ceramics, such 
as thinner and stronger ceramic sheets that can be laid over 
existing tiled floors without the need for removal and porcelain 
tiles that offer superior physical and chemical characteristics, 
are likely to help strengthen that sector (Feytis, 2010b). Main 
growth in feldspar demand is expected to be concentrated in 
Southeast Asia, Eastern Europe, and South America, potentially 
representing an average growth of about 5% annually (Roskill 
Information Services, Ltd., 2008, p. 310). 

Fiberglass demand in the United States is forecast to increase 
by 3.3% per year through 2013. Growth in the industry will be 
driven by efforts to reduce costs and broaden markets, with best 


growth prospects anticipated for glass wool fiber (O'Driscoll, 
20093) 
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TABLE 1 
NT FELDSPAR AND NEPHELINE SYENITE STATISTICS' 


2005 2006 2007 2008 | 2009 
United States: 
Produced, feldspar: | 
_ Quantity? metric tons 750,000 760.000 730,000 650,000 550,000 _ 
ее № $42.700 — $44.600 $43.800 $40,000" © $35,600 — 
© Exports, feldspar:* EN m Е Е 
—— Quantity metric tons 15.200 10.400 9.980 14.600 — 7,520 
Value mE i thousands $2,070 51.930 51.950 $2,390 | OSI 50 
_ Imports for consumption“ u Е _ 
А Feldspar: — = | Е : 
Quantity metric tons 26.200 5,180 3.570 2.030 — 2.120 | 
а MAN thousands $1,700 $549 $642 soso 5686 
< Nepheline syenite: Е | 
Quantity metric tons 340,000 426.000 391,000 321.000 308.000 А 
Value” thousands $33,800 $36,000 $38,900 $35.000 ——— E 
Consumption, apparent? ' thousand metric tons 1.100 1.180 1.120 957 | | 856 | 
World, production" do. 16.800 ' 20,500 ' 21.500 ! 22.800 ' 19.800 * 


*Estimated. 'Revised. do. Ditto. 


! Data are rounded to no more than three significant digits. 


"Includes hand-cobbed feldspar, flotation-concentrate feldspar, feldspar in feldspar-qua 


rtz mixtures, and aplite; may differ from sales in table 4. 
Rounded to two significant digits. 


*Source: U.S. Census Bureau. 
*Free alongside ship (f.a.s.) value. 


®Customs value. 


"Production plus imports minus exports. Includes feldspar and nepheline syenite. 
*Feldspar only. 


TABLE 2 
ESTIMATED FELDSPAR PRODUCTION IN THE UNITED STATES! 


(Thousand metric tons and thousand dollars) 


Flotation concentrate 


Other? Total 
20, er ___ o Quantity Value Quantity Value Quantity С Value 
2008 280 15,800 370 24200 60 = ~ 40.000 
209 _ (210 — 13,600 340 — BEEF (0 35,60 


Ec" 


| S nus 
Quantity data are rounded to two significant digits, and value data are rounded to three signigicant digits; 
may not add to totals shown. 


2 
Includes hand-cobbed feldspar, feldspar content of feldspar-quartz mixtures, and aplite; excludes 
nepheline syenite. 
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ТАВГЕ 3 
U.S. PRODUCERS OF FELDSPAR IN 2009 


Company |. Location Product 

APAC-Arkansas, Inc. Muskogee, OK Feldspar-quartz mixture. — — 
Feldspar Corp., The — Monticello, GA Potassium feldspar. 
_ Do. Spruce Pine, МС. mE Sodium-potassium feldspar. и 
Graniterock Co. = Felton, CA Feldspar-quartz mixture. ——— ВИ 
Kings Mountain Minerals Inc. Kings Mountain, NC Do. | 
K-T Feldspar Cop. — | ^ Spruce Pine, NC |. Sodium-potassium feldspar; feldspar-quartz mixture. 
Pacer Corp. m | . Custer, SD - Potassium feldspar. ——— = 
P.W. Gillibrand Co. Inc. — Nd Simi Valley, CA Feldspar-quartz mixture. 
Unimin Corp. Byron, CA По. оаа 

Ро. Emmett, ID Do. 

Do. Spruce Pine, NC Sodium-potassium feldspar. 
U.S. Silica Co. Montpelier, VÀ — _ Aplite.—— EE 
Do. Ditto. a MR 

TABLE 4 


1,2 
ESTIMATED FELDSPAR SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE 


(Thousand metric tons and thousand dollars) 


У — € 


2008 2000 
Use Quantity Value — Quantity Маше - 

Gh?) НЫ | ~ go 26,600 360 23,200 
Pottery and miscellaneous — 220 16,500 _200 14,400 _ 
Total IT ^ 650 43,100 * S50 37600* 


Includes hand-cobbed feldspar, flotation-concentrate feldspar, feldspar in feldspar-quartz mixtures, and aplite. 
"Quantity data are rounded to two significant digits, and value data are rounded to three significant digits; may not 
add to totals shown. 


‘Includes container glass, glass fiber, and other glass. 
Е i isted for production in tables 1 and 2. 
Represents final marketable product; value higher than that listed for pr 
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ТАВГЕ 5 
U.S. EXPORTS OF FELDSPAR. BY COUNTRY" 


(Metric tons and dollars) 


~ 2008 ОГ — o 

Country Quantity Value’ = Quantity mE Value! — 
Cub m 1.590 370,000 880 230,000 
China 261 27.600 14 13,200 
Colombia — 2,440 517,000 2,160 522 000 
ГС м 2.060 275.000 231 32.200 
French Polynesia _ | 16 16,200 28 27,600 
HongKong — _ - - 24 3.010 
Italy 1,040 280,000 20 5,450 
Nicaragua 1.600 212.000 153 21.200 
Nowa 3,270 275,000 3,520 220,000 
Trinidad and Tobago _ 107 15,600 464 70,400 
Other (23 countries) 2260 402000 20 5230 
"Toa —— 5 14600 2390000 __ 7.520 _ 1,150,000 


-- Zero. 


!Data are rounded to no more than three significant digits, may not add to totals shown. 


2Dresentation of annual data is based on the quantities (gross weight) of the 10 leading 
countries in 2009. 


*Free alongside ship value. 


Source: U.S. Census Bureau. 


TABLE 6 
U.S. IMPORTS FOR CONSUMPTION OF FELDSPAR, BY COUNTRY? 


(Metric tons and dollars) 


= 2008 2009 
Л Country u Quantity Value* Quantity Value' 
Australia —— 38 4330 оз 2,340 
Canada _ 65 206,000 -- se 
Germany 224 97,300 836 371,000 
Mexico 1,550 267,000 1,240 252,000 
United Kingdom 23 21,200 40 19,800 
Other (9 countries) 22 10,400 -- -- 
Tod 2030 646000 2,120 646.000 
-- Zero. D | mM 


| ; | 
Excludes nepheline syenite (mostly from Canada), which is listed in table 1. 
2 
Data are rounded to no more than three significant digits; may not add to totals shown. 


3 | 
Presentation of annual data is based on the quantities (gross weight) of the five leading 
countries in 2009. 


4 
Customs value. 


Source: U.S. Census Bureau. 
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TABLE 7 


1.2 
FELDSPAR: WORLD PRODUCTION, BY COUNTRY 


Country’ 


Argentina 
Australia, includes nepheline syenite^ 
Brazil, processed, marketable 


China* | аи едын 


Есџадог 
Egypt њи 
Ethiopiaf 

Finland SSS 


France, crude‘ 
E coniu ios a зл ызы 8 
Сегтапу 


Guatemala 


тетет C cC ———— —————— — 


Italy - 


Korea, Republic of 
Macedonia 
Malaysia 


a ERE 


Pakistan 


= ——— — ey ee: И БРИН ЦЕНЕ — aS ee _ 


Peru 
Philippines 


————— M m А 


Romania’ 
Е аи д ——— -_ aaa mħŮe —— 


Russia‘ 

NR SS сата. == 
Saudi Arabia 
йа сайсын 

Serbia* 


Slovakia! - 
South АШа о — 009 ees 
Spain, includes pegmatite 

Sri Lanka PN 
Sweden, salable, crude and ground‘ 

Thailand 

Turkey 


ae 


Se a te Rie ыыр a сој 


— ————.. ——— 
—— 


United Kingdom, china : done: 


United States? — 1,000 
United States 750,000 760,000 730,000 650,000 550.000 
See footnotes at end of table. | 


FE 
LDSPAR AND NEPHELINE SYENITE— 2009 


Ё'"—_ 


(Мешс їоп$) 


151,307 
50,000 
122,887 
72,867 * 
5,820 
1,850,000 
81,000 
8,000 
472,000 
38,250 
357,000 * 
445 
60,000 * 
650,000 
168,640 
95,000 
3,808 
414,637 
286,033 
3,995,233 
800,000 
1,000 
22 
508,644 
27,076 
117,180 
349,109 
20,000 
1,700 
76,000 
25,032 
6,000 
11,850 
457,400 
133,344 
74,920 
45,000 
42,000 
3,500 8 
5,000 
57,534 
650,000 ' 
34,000 
43,000 
1,149,717 
2,331,971 
1,835 • 


2006 2007 2008 
_ 170/28 291,562' 220234 ' 
50,000 50,000 50,000 
77,285 171,589 170,000 ' 
93.091 * 90,000 90,000 
5.847 6,704 17,834 ' 
1,950,000 2,000,000 2,000,000 
86,000 91,000 86,000 ' 
5,500 5,600 4,300 ' 
487,000 514,000 488,000 ' 
67,844 14,308 14,000 "° 
360,000 * 135,290 "3 407,320 ' 
478 459' 424 ' 
56,263 ' 55,124 ' NA! 
650,000 650,000 650,000 
167,332 171,303 161,416 ' 
95,000 95,000 62.000 "4 
17,176 30,234 45,854 ' 
386,685 397,328 400,000 * 
290,000 * 512,261 ' 501,821 ' 
4,019,495 4,200,000 * 4,727,000 
800,000 750,000 700,000 
11,054 9,800 2,950 ' 
25 30 ' 30 ' 
427,378 398,513 344,257 ' 
32,824 32,814 28,920 ' 
142,358 358,775 457,377 ' 
459,209 438,696 445,519 ' 
20,000 20,000 20,000 
1,700 1,700 1,700 
75,000 75,000 62,000 "4 
15,085 22,000 26,000 ' 
6,010 • 15,450 13,063 
15,176 14,837 15,838 ' 
431,300 497,900 ' 599,100 ' 
257,570 168,606 ' 157,359 ' 
33,100 44,897 25,974 ' 
45,000 45,000 45,000 
42,300 73,000 550,000 
3,500 3,500 3,500 
5,000 5,000 5.000 
75,400 90,185 ' 105,815 
674,766 680,000 ' 690,000 "< 
56,864 ' 46,583 ' 55,212 ! 
42,000 42,000 42,000 
1,067,684 684,668 670,618 ' 
5,771,892 6,548,796 6,767,500 ' 


2,000 


2,000 


1,000 


213,671 
50,000 
150,000 
90,000 
9,079 
2,000,000 
85,000 
4,500 
431,000 
10,000 * 
353,623 
420 * 
NA 
650,000 
140,000 * 
28,617 4 
5.762 
410,000 * 
500,000 * 
4,700,000 * 
700,000 
30 
622,700 
19,377 
356,620 
383,113 P 
20,000 
13,631 4 
48,000 
19,000 
5,006 
16,394 
550,000 * 
320,000 
14,317 
45,000 
500,000 € 
3,500 
13,000 4 
101,394 
550,000 © 
73,365 
42,000 • 
600,000 • 
4,212,547 


24.7 


24.8 


TABLE 7—Continued 
FELDSPAR: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons) 


Com! | 1 2005  — 29-6  — 2 28 2009 
Uruguay” 2,150 2,470 2,500 2,500 2.500 • 
Üzbekisà ИШИН 4,300 4,300 4,300 4.300 4,300 
Venzweh 000 E /—— 202.000 * 200,000 4 200,000 200000 — 200000 — 
Bcc © 16,00,000' 20,500,000" — 21,500,000' 22,800,000" — 19,800000 — 
“Estimated. PPreliminary. ‘Revised. МА Not available. -- Zero. 


! World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
?Table includes data available through April 21, 2010. 


"In addition to the countries listed, Namibia, the United Arab Emirates, and Yemen may produce feldspar, but output is not officially 


reported; and available information is inadequate for the formulation of reliable estimates of output levels. 
*Reported figure. 


"аха аге for fiscal years ending July 7 of year stated. 


*Of the amounts shown, the dedicated feldspar mine production accounts for only part of total feldspar production. 
"Rounded to two significant digits to avoid disclosing proprietary data. 


* Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
*Rounded to two significant digits. 
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FERROALLOYS 


By Lisa A. Corathers, Joseph Gambogi, Peter H. Kuck, John F. Papp, Désirée E. Polyak, 
and Kim B. Shedd 


Domestic survey data and tables were prepared by Pamela A. Wiser, statistical assistant. The world production table was 


prepared by Glenn J. Wallace, international data coordinator. 


Ferroalloys are alloys of iron employed to add chemical 
elements into molten metal, usually during steelmaking. 
Ferroalloys impart distinctive qualities to steel and cast iron or 
serve important functions during production and are, therefore, 
closely associated with the iron and steel industry, the leading 
consumer of ferroalloys. The leading ferroalloy-producing 
countries in 2009 were, in decreasing order of production, 
China, South Africa, India, Kazakhstan, and Russia (table 7). 
These countries accounted for 8396 of world ferroalloy 
production. World production of bulk ferroalloys—chromium, 
manganese, and silicon—was estimated to have been 29.4 
million metric tons (Mt) in 2009, a 7% decrease compared with 
the revised figure of 31.5 Mt for 2008 (table 7). 

Growth in most ferroalloy industries in response to China's 
economic growth and infrastructure development during the past 
few years has put strains on world mine production, ferroalloy 
production, and transportation facilities. South Africa, a leading 
ferroalloy producer, experienced electricity shortages in 2007 
through 2009, which affected all ferroalloy producers in the 
country. India’s electrical power infrastructure was challenged 
to the extent that ferroalloy producers in India have constructed 
their own electrical power generation plants to ensure electrical 
Power supply. Coke, an essential ingredient in ferroalloy 
Production, was also in short supply. Transportation delays were 
experienced in several countries owing to a shortage of rail 
haulage cars and port loading problems. 

Eleven companies in the United States produced 8 
oo at 12 plants (table 1). With the exception of 
км ү кле ш statistics for most ferroalloys were 
Mit S pond оо, 

2009 was a ption of bu erroalloys in 
ий: лш 0.8 Mt of manganese and silicon 
AS кш iem 2 0.2 Mt of ii chromium 
in 2009 with that oo : omparing reporte ponsummption 
fevers. 8, errochromium decreased by 994, 
209, ШО е silicomanganese) decreased by 
сн | Е ны Е decreased by 14%. The United States 
бй Rn al : ferroalloys and ferroalloy metals in 2009. 
БЕ ferroalloy an compared with that in 2008, U.S. 
and exports oe = oy metal imports decreased by 58% 
decrease of 610, ed by 14%, which resulted in a net import 

en о (table 6). 
niobium (сор тр cobalt, copper, molybdenum, nickel, 
vanadium, PEU. phosphorus, silicon, titanium, tungsten, 
the other Жн ‚ and the rare-earth elements are some of 
Provide to LA Pili used for the characteristics they 
р. 26 cast irons (Brown and Murphy, 1985, 


выь | 


Ferrochromium 


The leading world chromite ore-producing countries in 2009 
were India (more than 3 Mt), Kazakhstan (more than 3 Mt), 
and South Africa (more than 6 Mt). More than 9594 of chromite 
ore production was smelted in electric-arc furnaces to produce 
ferrochromium for the metallurgical industry. The leading 
world ferrochromium-producing countries were China (1.6 Mt), 
Kazakhstan (1.1 Mt), and South Africa (2.8 Mt). India produced 
in excess of 0.8 Mt of ferrochromium. Most of the 7.2 Mt of 
ferrochromium produced was consumed in the manufacture of 
stainless steel. The leading stainless steel producing areas of 
the world—Asia (primarily China, India, Japan, Republic of 
Korea, and Taiwan), Europe (primarily Western Europe and 
Scandinavia including Belgium, F inland, France, Germany. 
Italy, Spain, Sweden, and the United Kingdom), and the | 
Americas (primarily Brazil and the United States)—accounted 
for most of world stainless steel production. World stainless 
steel production exceeded 25 Mt in 2009. 

In response to anticipated future demand growth, new 
ferrochromium-producing plants were under construction 
or planned in Kazakhstan and South Africa. Four indust 
trends were evolving—ferrochromium was being р, | 
produced using environmentally friendly, energy- and re i 
efficient, prereduction, closed-furnace processes; chrom а 
being recovered from ferrochromium slag; the ferrochr a 
and stainless steel production industries were consolid mt 
ownership; and strategic alliances between those two e. i 
were being developed. industries 
| Factors affecting world ferrochromium Supply in 2009 
included electricity shortages, raw material availability, and 


Ferromanganese 


| Two manganese ferroalloys, ferromanganese and 
silicomanganese, are key ingredients for steelmakin 
Manganese ferroalloys were produced domestica]l b 
companies—Eramet Marietta Inc., owned by France’ ie 
Group, and Felman Production Inc., owned by Ukrai | : ‘aaa 
Privat Group (table 1). Despite domestic productio i 
the United States had to import 284,000 metric (m a ua 
ferromanganese and silicomanganese (gross Ко, on 
amount, 7876 was imported from, in decreasing order ae 
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Africa (146,000 t), Australia (29.356 t), Norway (25,400 t), and 
Georgia (20,300 t). China was the leading world producer of 
manganese ferroalloys, with output about 190% greater than that 
of the next three major producers—India, Japan, and Ukraine— 
combined (table 7). 


Ferromolybdenum 


Chile, China, and the United States accounted for about 
80% of world production of molybdenite ore in 2009. Three 
other molybdenite ore-producing countries—Canada, Mexico, 
and Peru—supplied an additional 13% of world production. 
Molybdenite concentrates are roasted to form molybdic oxide, 
which can be converted into ferromolybdenum, molybdenum 
chemicals, or molybdenum metal. About 47% of the total 
reported molybdenum consumed in the United States 
(18,100 t) was in the form of molybdic oxides, and about 23% 
was consumed as ferromolybdenum. Although the United States 
was the second leading molybdenum-producing country in the 
world, it imported almost one-half of its ferromolybdenum 
requirements in 2009. The steel industry accounted for most 
of ferromolybdenum consumed in the United States in 2009, 


principally in the production of stainless and full alloy steels 
(table 4). 


Ferronickel 


In 2009, the major ferronickel-producing countries were, in 
descending order of gross weight output, Japan (285,000 t), 
Colombia (160,000 t), and New C aledonia (147,000 t). Together, 
these three countries accounted for about 60% of world 
production excluding China. Indonesia, Ukraine, Republic of 
Korea, and Macedonia, in descending order of gross weight 
output, all produced between 53,000 t and 63,000 t of 
ferronickel, accounting for 24% of world production, again 
excluding China. China was a special case and not included in 
these calculations because its industry produced large tonnages 
of nickel pig iron in addition to a spectrum of conventional 
ferronickel grades, for an estimated combined output of 600,000 
t gross weight. The nickel content of individual Chinese 
products varied from about 1.6% to as much as 80%, depending 
upon customers’ end use. 

The Falcondo ferronickel operation in the Dominican 
Republic was on care-and-maintenance status during 2009 and 
had no production. The production loss from the Dominican 
Republic was more than offset by production from the new 
Gwangyang ferronickel smelter in the Republic of Korea. 

The Gwangyang smelter [a joint venture of Pohang Iron and 
Steel Co. Ltd. (POSCO) and Société Minière du Sud Pacifique 
(SMSP)] was commissioned in October 2008. The smelter was 
designed to process laterite ore, averaging 2.2% nickel, from 
SMSP’s mines in New Caledonia. The Gwangyang теске 
is produced by the rotary kiln—electric furnace process. By 
yearend 2009, the Korean smelter was operating close to design 
capacity—30,000 metric tons per year (t/yr) of nickel in shot 
averaging 17% to 18% nickel (Rodd and others, 2010). 

Brazil had three ferronickel smelting complexes under 
construction at yearend 2009—Barro Alto (Anglo American 
plc), Goias State, Niquelandia (Grupo Votorantim), Goias State 
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and Onca Puma (Vale S.A .), Para State. Of the three, the Barro Hu 


Alto smelter was expected to become operational first in early paw 
2011, initially producing 18.000 t/yr of nickel in ferronickel. In 

the South Pacific, Xstrata ple and the SMSP Group planned to се 
commission their Koniambo smelter near Kone, New Caledonia, |!“ 
in mid-2012. The Koniambo smelter would be capable of hw 
producing 60,000 t/yr of nickel in ferronickel (Xstrata plc. 2010, — 
p. 14, 50, 82). pO 


In the United States, the steel industry accounted for virtually NL 
all the ferronickel consumed in 2009. with more than 95% V 
used in stainless and heat-resisting steels. No ferronickel was vv 


produced in the United States in 2009 from either domestic ог 
imported ores, but International Metals Reclamation Company ы 
Inc., Ellwood City, PA, produced a remelt alloy from recycled 
materials, which typically averaged 13% chromium and 12% NN 
nickel. Stainless steel producers substituted the remelt alloy 
for ferrochromium and ferronickel. Almost all U.S. ferronickel 
exports were either re-exports OF material upgraded for specialty 
purposes. 


Ferrosilicon 


Silicon ferroalloy consumption is driven by cast iron and 
steel production, where silicon alloys are used as deoxidizers. 
Some silicon metal was also used as an alloying agent with 
iron. On the basis of silicon content, U.S. net production of 
silicon ferroalloys (ferrosilicon and miscellaneous silicon 
alloys) was 126.000 t, 22% less than the revised amount of | 
161.000 t in 2008. On a gross weight basis, U.S. net production 
of ferrosilicon in 2009 (194,000 t) also decreased by 22% 
compared with that of 2008 (table 7). China produced more 
ferrosilicon than the rest of the world combined and more than 
five times that of the next two major producing countries— 
Norway and Russia—combined. 


Ferrotitanium 


Titanium is used in steelmaking for deoxidation, grain-size 
control, and carbon and nitrogen control and stabilization. 
During steelmaking, titanium 15 usually introduced as 
ferrotitanium because of its lower melting temperature and 
higher density compared with those of titanium scrap: Steels 
with relatively high titanium content include interstitial-free. 
stainless, and high-strength low-alloy steels. Ferrotitanium 15 
usually produced by induction melting of titanium scrap with 
iron or steel; however, it also is produced directly from titan | 
mineral concentrates. The standard grades of ferrotitanium 
are 30% and 70% titanium. U.S. producers of ferrotitanium 
were Global Titanium Inc. (Detroit, MI), with 10,000 У" of ~ 
ferrotitanium production capacity, and RTI International n | 
Inc. (Canton, OH), with 7,260 t/yr of ferrotitanium and specially 
alloy production capacity. Ferrosilicon-titanium also 15 produce 
to allow the simultaneous addition of silicon and titanium. a. 
leading ferrotitanium producing countries included China, Inc! 
Russia, Ukraine, United Kingdom, and the United States. 

Global consumption of ferrotitanium was estimated to be 
about 50,000 t of contained titanium in 2009. In the United 
States, reported domestic consumption of titanium pro Es 
in steel and other alloys was 9,290 t (gross weight), а 23% 
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decrease compared with that of 2008. Decreased global 
steel production in late 2008 and 2009 reduced the need for 
ferrotitanium worldwide; in response, ferrotitanium producers 
idled production capacity. In addition to curtailments that took 
place in 2008, F.E. Mottram Ltd. (United Kingdom) idled 
nearly all of its 5,000 Џуг of ferrotitanium production capacity 
(Metal-Pages, 2009). Even with production cutbacks, excess 
ferrotitanium inventories were on hand throughout the year. 
Because of reduced consumption from steel producers, the 
average published price for 70%-grade ferrotitanium plummeted 
to $1.35 per pound (less than one-half of the yearend price in 
2008). By yearend, however, the price increased to $2.16 per 
pound, a 28% decrease compared with that in 2008. 


Ferrotungsten 


Tungsten is an important alloying element in high-speed and 
other tool steels, and is used to a lesser extent in some stainless 
and structural steels. Tungsten can be added to steel melts as— 
(1) ferrotungsten, which is a master alloy containing between 
75% and 80% tungsten; (2) tungsten melting base, which is a 
master alloy containing up to 36% tungsten; (3) tungsten metal 
scrap; or (4) scheelite ore concentrates (Lassner and Schubert, 
199, p. 307-312: Roskill Information Services Ltd., 2007, 

р. 167-168, 174, 178-179). 

World ferrotungsten production was dominated by China. In 
2009, China produced an estimated 10,000 t, gross weight, of 
ferrotungsten. Chinese ferrotungsten exports decreased by 76% 
| 2009 (0 1,160 t, gross weight, from 4,835 t, gross weight, in 
2008. The decrease in ferrotungsten exports illustrated the effect 
of the global economic downturn on specialty steel production 
(Beijing Antaike Information Development Co., Ltd., 2010). 
US. reported consumption of ferrotungsten decreased slightly 
ii d with that of 2008. Ferrotungsten prices decreased 
v those of 2008, with the Platts Metals Week price ranging 

tween $25.50 and $30.00 per kilogram of contained tungsten 
during the year. 


Ferrovanadium 


я Russia, and South Africa accounted for 98% 
vanadium was tum mine production. In these three countries, 
magnetite ore primarily recovered from titanium-bearing 
Produces a оо to produce pig iron. The process 
Which can be е 20% to 24% vanadium pentoxide, 
40% to 50% va ж processed to ferrovanadium containing 
In 2009. у e lum. 
materials ча lum recovery from various industrial waste 
Pig iron slag n н vanadium-bearing ћу ash, petroleum residues, 
S. vanadium о was (ће leading source of 
Was obtained a uction. A small amount of vanadium 
sandstones on saa from the mining of uraniferous 
Перна olorado Plateau. 
ш, с steel industry accounted for the majority of 
vanadium consumption in 2009, principally in 
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carbon, full alloy and high-strength, low-alloy steels. Of the 
5,000 t of vanadium consumed in the United States, 78% came 
from ferrovanadium, a 3% decrease compared with the revised 
number of 2008. Steel manufacturing consumed almost all of 


the ferrovanadium in 2009 (table 4). 


Outlook 


The near-term trend for domestic ferroalloy consumption 
was expected to follow closely that of U.S. steel production. 
Details of the outlook for the steel industry are discussed in the 
Outlook section of the Iron and Steel chapter of the 2009 USGS 
Minerals Yearbook, volume I, Metals and Minerals. Crude steel 
production in the United States decreased by 3594 to 59.3 Mt 
in 2009 from that in 2008 (American Iron and Steel Institute, 
2010, p. 75). MEPS (International) Ltd. (2010) forecast world 
raw steel production would increase to 1.4 billion metric tons in 
2010 from that in 2009, with a 21% increase in North American 
raw steel production to 100.5 Mt. 
Changes in steel production reflect changes in 
of steel. The World Steel Association (201 о ря ns Е 
US. apparent steel use in 2009 decreased by 36% to 59.2 Mt 
owing to U.S. economic problems. However, domestic Ар reti 
steel use was expected to increase by 33% in 2010 and ie 
by 9% to 86.1 Mt in 2011, as a result of the recovery in U.S 
кеды ш. and the rebuilding of steel stocks. Е 
hromium, manganese, silicon, and ot 
are discussed in more detail, including ME a 
outlook, and U.S. Government stockpile information, in P 
о commodity chapters in the U.S. ит 
urvey Minerals Yearbook, volume I, Metals and Minerals. 
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TABLE 1 


DOMESTIC PRODUCERS OF FERROALLOYS IN 2009 


Products! 
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Company Plant location __ FeCr ЕеМо FeMn FeNb | FeSi Беті © FeV _ SiMn 
Bear ‘Metallurgical С Co. 7 | Е _ Butler, РА E X _ э сы са v 
CC Metals & Alloys, LLC _ р Calvert City, KY ———— | (X |: 
Core Metals Group” . Bridgeport AL И X | а клава 
Егате! Marietta Inc. a _ Manetta, ОН _ | X X _ | DEEP Xx 
Felman Production Inc. Е Е | Letart, WV = 7 | | | "JEU X = 
Global Titanium Inc. — i _ Е Detroit, МЕ | Е Е Х _—_ NET 
Globe Metallurgical Inc? Beverly, OH Х E M 
Metallurg Vanadium Corp. u | _ Cambridge, OH Е i E X _ __ 
Reading Alloys Inc. mE i Robesonia, PA | Е X E =. Ek 
RTI International N Metals, Inc. — Canton, OH Е | | | PEL Im 
Stratcor, Inc. |. Hot Springs. AR Е | a X- з > 
[аре Creek Metals Co. Inc. Ке Е Langeloth, РА | Е | X o СН "OR X 
'FeCr, ferrochromium; FeMo, ferromolybdenum; FeMn, ferromanganese, FeNb, ferroniobium; FeSi, ferrosilicon; FeTh, ferrotitanium, 
FeV, ferrovanadium; SiMn, silicomanganese. 
2Qwned by Globe Specialty Metals. 
TABLE 2 
GOVERNMENT INVENTORY OF FERROALLOYS, DECEMBER 31, 2009' 
(Metric tons of alloys unless otherwise specified) 

| Alloy — Е ee ee Inventory 

Ferrochromium: ОСО 

_ Нірһ-сагроп __ ЕНН S 113,000 

. Low-carbon _ Madcccca bc RM MEUM 61,500 

л >, high carbon m BEES . 403,000 

! Data are rounded to no more бай {һгее significant digits. С 

"Data are uncommitted inventory. 

Source: Defense Logistics Agency, DLA Strategic Materials (formerly Defense National 

Stockpile Center). 
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TABLE 3 
1,2 
REPORTED U.S. CONSUMPTION OF FERROALLOYS AS ALLOYING ELEMENTS BY END USE IN 2009 


(Metric tons of alloys unless otherwise specified) 


FeB — FeMn — SiMn РР Рей _ ЕТ 


Endise 


Бег " 
470 — 196.000 62,000 2,920 28,400 ^^5 4,830 


Carbon and high-strength low-alloy __ 


Stainless and heat-resisting (3) 9,710 14,200 (3) 41,100 3 2,600 
_ Otheralloy ———— — | G) 28,700 13,500 б) 1130035 348 
Ото о (3) (3) (3) Е (3) (6) 
~ Unspecified 22 3180 922 678 56,900? E 
Total steel — — ^ 142 238000 90,600 3,00 138000 7780 _ 
Cast irons (5) 6,910 7 406 (5) 88,200 5 12 
Superalloys з? 3507 - 4 0 462 
Alloys (excluding alloy steels and superalloys) : (5) 11,300 2,750 (5) 50,800 + > 993 
Miscellaneous and unspecified _ mE 334 0) (7) 816 179,000 4 42 
_Grandtotal | — — — 1,110 257,000 93,700 4,420 456,000 9,290 
Total 2008 л ЛИН 1,140 327,000' 113,000 8 5.210 532.000 ' 12,000 ' 
Percentage of 2008 — 1 — ОНР 98 79 83 85 86 77 
Consumer stocks, December31 — č < 183 32,0005 25,800? 823 13,600 1,250 
'Revised. -- Zero. EINE M 


Data are rounded to no more than three significant digits; may not add to totals shown. 

'FeB, ferroboron, including other boron materials; FeMn, ferromanganese, including manganese metal; SiMn, silicomanganese; 
Feb ferrophosphorus, including other phosphorus materials; FeSi, ferrosilicon, including silicon metal, silvery pig iron, silicon. 
carbide, and inoculant alloys; FeTi, ferrotitanium, including titanium scrap and other titanium materials. 

ЗАП or part included with “Steel, unspecified." 

‘All or part included with “Cast irons.” 

All or part included with “Miscellaneous and unspecified.” 

АП or part included with “Steel, other alloy.” 

"All or part included with “Alloys (excluding alloy steels and superalloys).” 

"Internal evaluation indicates that silicomanganese consumption is considerably understated. 


9 
Consumer and producer stocks. 
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TABLE 4 
1,2 
REPORTED USS. CONSUMPTION OF FERROALLOYS AS ALLOYING ELEMENTS BY END USE IN 2009 


(Metric tons of contained elements unless otherwise specified) 


End use ет  FeMo — FeNb Ремі Fev РМ 

b дивна | 
Carbon and high-strength low-alloy 4,180 414 1,620 -- W 3) 
Stainless and heat-resisting 188,000 768 551 8,470 119 (3) 
© Other alloy 8200 2,500 4) 400 1,710 B) 
| Tool | mE (4) W (4) -- 64 (3) 
С Unspecified _ _ 16.000 - 1030 2. = = 
тоа! 217,000 — 3,680 3200 8870 1900 246 
Cast irons (5) 314 - 25 W = 
Superalloys 6,920 15 1,130 W 11 (3) 
Alloys (excluding alloy steels and superalloys) — 9.400 * 75 21 W W (3) 
Miscellaneous and unspecified — Е (5) 86 -- 260 2.000 - 
Grand total 233,000 4,170 4,350 9.130 3,910 246 
Total 2008 255.000' 5,560 5.380" 11,200" 4,190 253 
Percentage of 2008 | 7 91 15 81 81 әз 97 
Сопзитег stocks, December 31 _ 6.990 325 321 733 232 16 


"Revised. W Withheld to avoid disclosing company proprietary data; included with "Miscellaneous and unspecified." 
-- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
*FeCr, ferrochromium, including other chromium ferroalloys and chromium metal; FeMo, ferromolybdenum, 


including calcium molybdate; FeNb, ferroniobium, including nickel niobium, FeNi, ferronickel; FeV. 
ferrovanadium, including other vanadium-carbon-iron ferroalloys; and FeW, ferrotungsten. 
‘Included with “Steel, total." 


‘Included with “Steel, unspecified.” 


‘Included with “Alloys (excluding alloy steels and superalloys)." 


*Includes “Cast irons,” “Alloys (excluding alloy steel and superalloys)," and “Miscellaneous and unspecified" uses. 
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_ 75% ferrosilicon’ 


TABLE 5 


FERROALLOY PRICES IN 2009 
High Low, Average 
Chromium: _ 

__Ferrochromium: И 
0.05% carbon! 280.00 210.00 234.79 
0.10% carbon! 25500 19000 207.28 
0.15% carbon! 210.00 175.00 190.80 


Оуег 4% carbon: =_= 
49-51% chromium! 92.00 66.00 80.12 

| 6065% chromium? === 9200 6575 80.95 
Manganese: __  __ __ 
Medium-carbon ferromanganese! __ 140.00 — 80.00 _ 100.52 
| Standard high-carbon ferromanganese’ — 1,475.00 880.00 1,208.16 
“Siticomanganese? —— /—— 7300 3400 — 5072 


 Silicomanganese __ 
Molybdenum: | 


. Ferromolybdenum* o 1069 1222 1246 


Molybdenum oxide" 11.41 11.05 1123 
Silicon: 


90.00 60.00 76.93 


Б 50% ferrosil icon | 
81.00 52.00 68.91 


_ 14000 — 10200 11637 


_ Silicon metal! | T m 


Vanadium, ferrovanadium' 11. 19 m 10.71 10.95 


'Cents per pound of contained element. 


*Dollars per gross ton. 
*Cents per pound. 
*Dollars per pound of contained element. 


Sources: Platts Metals Week and Ryan’s Notes. 
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TABLE 6 


Е | 
U.S. IMPORTS FOR CONSUMPTION AND EXPORTS OF FERROALLOYS AND FERROALLOY METALS IN 2009 


Ferroalloys: _ Е 

Chromium ferroalloys: 

| Ferrochromium containing: 
More than 4% carbon 


Not more than 4% carbon 


More than 3% but not more than 4% carbon 
More than 0.5% but not more than 3% carbon 
m Not more than 0. 5% Уо carbon. 
_ Ferrochromium- -silicon | 
Total 


Manganese ferroalloys: 
Ferromanganese containing: 


More than 4% carbon o Е 
More than 2% but not more than 4% carbon NC 
More than 1% but not more than 2% carbon 


Not more than 1% carbon 


_ Ретотапрапезе, all grades mE 


Total 


Silicomanganese 


. Silicon ferroalloys: 
© Ferrosilicon « containing: _ | 
_ More than 55% silicon 
/— More than 55% but not more than 8094 silicon 


and more than 3% calcium 


Magnesium ferrosilicon 
Ferrosilicon, other? 
Total 


_ Other femoalloys: _ 


Ferrocerium and other pyrophoric alloys and o other 
Ferromolybdenum 


_ Ferronickel 

_ Femoniobium | 
Ferrophosphorus _ 
__ Ferrotitanium апа ferrosilicon- titanium 
_ Ferotungsten and ferrosilicon- -tungsten 
Ferrovanadium 


Ferrozirconium 


_ Ferroalloys, other 


Gross wei ght 


(metric tons) 


248.000 _ 


Imports 
Contained weight 


(metric tons) 


198,000 109.000 
XX XX 
3,180 1,720 
2,110 1.280 
36,600 24,800 
7,560 3.120 


140,000 


106,000 81,600 
637 496 
26,600 21.400 
20.100 17.200 
XX XX 
130,000 83,500 
284,000 204,000 


XX XX 
1,650 1,070 
11,100 5,150 
90,100 63,300 
103,000 69.600 


Total | ССС 
Тога! 1 ferroalloys | 

Metals: | 

_ Chromium im (total, all grades) _ 


_ Man ganese: i 


Metal, including alloys and waste and scrap 
/— Unwrought E и 


Other manganese, wrou ght | 


_ Silicon: 
__ Less than in 9994 silicon 
_ Less than 99. 99% but not less 9994 silicon - 
Not less th than 99.99% silicon 
__ Тога! metals mE 
— Grand | total 
ХХ Not applicable. i 


119,000 XX XX 

986 XX XX 
52.600 XX XX 
42,700 XX XX 

XX 24.200 XX 
135.000 18.800 XX 
351,000 _ 42.900 XX 


XX 10,600 6.950 
2.760 хх XX 
20.500 хх ХХ 
103,000 3650 — 1,720_ 
126.000 14.200 8,670 


1,100 хх 5,370 хх XX 
3.040 2.030 50.100 1.200 827 
19,500 6,200 84,900 54 32 
4,490 хх 109,000 240 XX 
138 XX 617 1.130 XX 
2.540 XX 6,750 2.020 XX 
60 46 1.260 2 l 
476 353 12,600 971 672 
(4) хх 7 566 хх 
410 _ хх 13.900 3.130 ДА шше 
36,000 8620 284000 9,310 _ __1530__ 
670,000 422,000 
7,570 XX 74.900 411 XX 
XX XX XX 3,150 XX 
21,500 XX 55.000 XX XX 
614 XX 2,450 XX XX 
10,800 10,100 25,000 4,200 4,070 
102,000 100,000 256,000 1.840 1,830 
2,850 XX 196,000 31,800 (XX. 
145,000 110,000 609,000 — — 41400 _ 5,900 


815,000 532,000 


| T 
Data are rounded to no more than three significant digits; may not add to totals shown 
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1,660,000 — 11300 /— 1 — 
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— 


B Exports - pum 

Value Gross weight _ Contained weight Value 
(thousands) (metric tons) (metric tons) __ _ (thousands) 
$167,000 3,200 1,770 $4,270 
XX 1,560 710 2,440 
1,720 XX XX XX 
4.290 XX XX XX 
111.000 XX XX XX 
9.140 19 "M" 6 109 
294.000 474 | 2490 6,820 


ook—29? 


TABLE 6—Continued 
U.S. IMPORTS FOR CONSUMPTION AND EXPORTS OF FERROALLOYS AND FERROALLOY METALS IN 2009! 


"Includes less than 5596 silicon and 55% to 80% silicon, other. 
"Includes imports of ferrosilicon containing 80% to 90% silicon and more than 90% silicon. 
"Less than У unit. 


Source: U.S. Census Bureau. 
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TABLE 7 
FERROALLOYS: WORLD PRODUCTION, BY COUNTRY, FURNACE TYPE. AND ALLOY ТҮРЕ"? 


(Metric tons, gross weight) 


Country, furnace type. and alloy type ^" | 2005 2006 2007 2008 2009° 
. | 6 
Albania, electric furnace. ferrochromium 34.400 17.040 == 11.916 7,556 


Argentina, electric furnace: 


Ferrosilicon® 25.700 ' 24.400 ' 15,000 ' 10,400 ' 11,300 

Silicomanganese — 13290 ' 9.268 ' 8917 ' 9.172 ' 6.644 ° 
| Total | 39.000 ' 33,700 ' 23.900 ' 19.600 ' 17,900 
Armenia, electric furnace, ferromolybdenum 2.260 4.365 5.977 5905 5,144 ^ 


Australia, electric furnace: 


Ferromanganese | 120.000 125.000 115.000 " 147.000 ' 87.000 
| Silicomanganese | 120,000 " 120,000 ' 110.000 ' 125,000 ' 74,000 
Silicon metal | | | 35.000 35.000 35.000 35.000 30.000 
_ Total | | | | 275.000 ! 280,000 ' ^ 60,000 ' 307.000 ' 191.000 
Austria, electric furnace | 
Ferronickel, including ferronickel molybdenum 3,100 2.800 2.800 1,550 " 2,150 
Other —— 4.000 3.600 ' 3.600 ' 3.600 ' 2000 — 
o Toal 7,100 6,400 ' 6.400 ' 5.150 ' 4,150 
Bhutan, electric furnace, ferrosilicon® | 20.000 20.000 21.000 36,600 36.600 


Bosnia and Herzegovina, electric furnace, net exports: 


____10,000 _____10,000 — — 10000 — — 6260 _____----- 


9248. 1400 зз 1698 ____--- 


Е E 14.600 ' 1.300 ' 860 ' 640 ' 470 
Silicon metal 5,290 ' 15.200 ' 11.600 ' 12.400 ' 11.000 — 
Total | | 19900* 16.500 ' 12.500 ' 13.000 ' 11,500 

Brazil, electric furnace: | 
Ferrochromium Е | 197,653 166,577 195,890 194,323 ' 194,500 > 
Ferrochromium silicon 11.600 11.600 * 11,600 * 11,507 ' 11,510 >" 
А Ferromanganese i 182,400 280.770 205,000 ^* 190,000 ^* 66,000 
_ Ferronickel Е m 28500** —— 29400** 27,636' 29223 ' 26,700 + 
Ferroniobium (ferrocolumbium) 38.819 ' 41,566 ' 52.442 ' 38.490 ' 38,500 " 
Ferrosilicon — m 146,000 ' 146.000 ^* — 146000^* 144,832 ' 145,000 * 
 Femotitanium mE NA NA NA NA NA 
_ Silicomanganese E 297.600 292.230 214.000 "© 198.000 "* 69,000 
Silicon metal BEEN 133,400 ' 133.000 "€ 133,000 "© 131,940 ' 132.000 " 
Ohr 0 mM | 19,500 ' 19,500 "© 19,500 "* 19,344 ' 19.350 *° 
Тоа O 1055472' 1,120,343 — 1005068 SF 957.659 — г 703,000 " 
Bulgaria, electric furnace, ferrosilicon’ MM 10.000 10.000 10.000 6.260 " 2.600 
Canada, electric furnace: 
Е ОРША (ferrocolumbium) 5.621 ê 6.298 © 6,571 ° 6.644 ^ 6.000 
о — 35,000 35,000 35.000 35.000 37,000 
Mes "E 1.000 1.000 1,000 1.000 900 
ix п |. 30.000 _ 30.000 — — 300000 — 50,000 — — 30,000 __ 
9 ре 71.600 72,300 72,600 92.600 73,900 
е и О вови, 9,248 14,001 14,828 16.918 10,820 ° 
Blast furnace: ЕЈС 
| e dad | 500,000 600,000 600,000 600,000 500,000 
== Total, blast furnace i mE = ien ee ME F Е Е а 
ке ee = PEN 560,000 660.000 650.000 650.000 530.000 __ 
тешип NEN 850,000 1,000000 — 13 Q' — 1,550,000 
Femomangamse _ 000000000 150000 1,400,000 M GM 300.00 
НИНА m ,400, 1,930,000 2,100,000 2,300. 
и ^^ Riese Seen ИК 60.000 80,000" _ 90000 
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____ Country, furnace type, and alloy y type? ыз 
China—Continued:* 

. Electric furnace—Continued: 
Ferronickel and high nickel pig топ“ 
__ Ferrosilicon 
Ferrotitanium 


—————— 


_ Sili icomanganese - 


.. Silicon metal 
Rr SM rur C" NO 
Other 
Total, ‚ electric furnace 
RU Re ИРИНУ 


Total, blast and electric furnaces 


Colombia, electric furnace, ferronickel 


—————— 


Czech Republic, electric furnace, ‚ Other* 
Dominican Republic, electric < furnace, ferronickel 


Egypt, electric furnace:* 
_ Ferroman ganese 


. Ferrosilicon 
u _ Total 


Finland, electric f furnace, ferrochromium 


France, electric furnace: 
_Ferromanganese 


Ferrosilicon 


_ Silicomanganese 


_ Silicon ‘Metal 
_ Other PREMO NEM ME ee 
Tota | 


Georgia, electric furnace: 
Ferroman ganese 


_ Silicomanganese а 

" Total. == 

Germany, e electric furnace: 
. Ferrochromium 


_ Silicon metal 
_ Other* У 
_ Total | 


Am 


ae SES Se em а E MEINE 


~~ 
Eum 2 
—— a 


Greece, , electric. furnace, ferronickel* 
Hungary, electric с furnace: Sg 


c —!Á—— É НОЕ 


_Ferrosilicon | m 

. Silicon. metal eee 
ин 
Iceland, el electric € furnace, ferrosilicon’ HORN 
India, electric furnace! _ 

_Ferroaluminum oe 

Ferroboron ^ СЕС 


есе 
—Ferrochromium!? 


_Е 

Ferrochromium silicon* 
аа аг 1с 

__Репотапрапезе _ 


Беле 
m ~©TOomolybdenum 


_Ferronickel r magnesium 


Е, 


_ Ferroniobium (ferrocolumbium) 


АН 2009 


ье о 


ТАВГЕ 7—Continued 
FERROALLOYS: WORLD PRODUCTION, BY COUNTRY, F URNACE TYPE, AND ALLOY TYPE"? 


(Metric tons, gross weight) 


3 


3 


2005 


48,000 


‚300,000 


МА 


‚000,000 


840,000 


= 920,000 ' 


~ 10,200,000 
10,700,000 


122,700 ' 


2,700 
73,962 


30,000 
55,000 


85,000 
234,881 


113,000 " 
67,000 
52,300 
75,000 ' 
65,000 

|. 372 ,000 ' 


13,945 
__ 109,414 
123, 359 


22,672 
29,349 
25,400 


77,421 
95,000 


120,000 


7,214 
75 
662,297 ' 


T 


273,057 ' 
2,827 


r 


r 


r 


2006 2007 2008 
390,000 845,000 590,000 
4,020,000 4,710,000 4900.000 
МА МА МА 
3,600,000 4,340,000 5000.000" 
900,000 950,000 980,000 
"2,630,000" 3,560,000" 3,230,000" 
.. 14,000,000 — 17,700,000 — 18400000 
14,700,000 18,300,000 19,000,000 ' 
118,900 ' 114,600 ' 112,784 ' 
2.800 2,800 2,800 
76,659 75,067 ' 47,408 ' 
30,000 30,000 30,000 
50,000 50,000 50,000 
80,000 80,000 80,000 — 
243,350 241,760 233,550 
137,000 ' 144,000 ' 46,600 ' 
67.000 71,000 25,000 ' 
63,300 65,400 ' 60.200 ' 
85,000 ' 85,000 ' 85,000 ' 
60,000 60,000 60,000 - 
_ 412,000 ' 425.000' 277000" 
5,130 5.000 • 5.000 • 
116,945 120,000 * 120,000 * 
122,075 125,000 * 125,000 * 
26,710 22,030 26,960 
35,500 35,245 35,000 "° 
24,100 5,000 5,000 
86,310 62,275 66,960 ' 
88,000 90,000 87,664 "8 
"m = БИ ИР, 
113,798 5 110,000 ' 100,000 ' 
9,947 9,377 8,170 
80 80 83 
801,368 ' 948,601 ' 817,239 ' 
296,726 ' 391,210 ' 384,577 ' 
3,120 2,899 2,162 
97 122 221 


г 


600,000 


5,200,000 


МА 


5,200,000 


950,000 


3 ‚050 000 — 
19 ,000 000 — 
19,500,000 


160,477 $ 


6 


30,000 
30,000 — 
80 000 — 
123,310 $ 


46,000 
25,000 
54,100 
51,000 
60,000 


236,000 


4,500 
105 000 — 
110, 000 — 


13,667 % 
20,000 

33,667 6 
42,423 6 


125,000 


7,017 $ 
90 $ 
892,100 5 
389,465 5 
2,822 % 
209 $ 
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Country? furnace type, and alloy уре” 55 
India, electric furnace—Continued: _ 


_Ferrosilicomagnesium 


_ Ferrosilicon 


_ Ferosilicozirconium 


Ferrotitanium 


Ferrotungsten 


Ferrovanadium 


Silicomanganese 


Total 


Indonesia, electric furnace: 


Ferromanganese* 


 Feronickel _ | | i 


Silicomanganese" - 


Iran, electric furnace? — — | | 
Ferrochromium | m 
Еепотапрапезе — uu 

Ferrosilicon | 


Total — 0 
Italy, electric furnace" 
__Ferromanganese — 
кы 
Other __ | 

__ Total | 


Japan, electric furnace: 


. _ 14 
Ferrochromium 


-— 


Ferromanganese 


Ferronickel 
— Ferrovanadium 
Ferrotitanium | 
|  Silicomanganese - m 
Other". у 
i Total _ 


Kazakhstan, electric furnace: 


_ Ferrochromium 


———- 


Ferrochromium s silicon 


———— 


Ferromanganese" 


Ferosilicon = 
7 Silicomanganese 
Оте 
1 _ Total 


Korea, № ‚ North, ‚ electric furnace, other 
Korea, Re Republic o of, electric furnace: 


~ Ferromanganese _ 
' ~ Ferronickel 
г. __ 
Е Omer __ 


том _ ИИ 
‘See < footnotes at -at end of table. 


TABLE 7—Continued 
FERROALLOYS: WORLD PRODUCTION, BY COUNTRY, FURNACE TYPE, AND ALLOY TYPE"? 


(Metric tons, gross weight) 


877 
596,372 


1,647,775 


12.000 
36,690 

4,000 
52.690 


8.000 
NA 
50.000 

— $8,000 


9,000 
21,500 
10,000 


40, 500 


12,367 
448,616 
391,074 

МА 

94,725 

16.436 


963 2418 


1,156,168 
97,870 
2,100 
104,185 
170,214 


9 000 _ 


1 ‚539 537 | 
10,000 


124,434 


74,193 
3,670 
202,297 


и 


| 3006 2007 | 208 —— 2009 _ 
11.387 13,525 13,400 17,132 * 
j 92,000 ' 86.000 ' 93.000 ' 91,000 
178 109 87 120 ° 
1,761 1,937 1,661 2,379 * 
54 51 150 150 ê 
1,139 1,585 1,501 1,769 * 
à 782,962 ' 911,402 ' 891,458 ' 1,099,838 * 
d ae tt ar T = 
бо 2000.819" — 2,66 898' 2,213,709" — 2,504,091 * 
12,000 12,000 12.000 12.000 
72.300 92,500 87,800 ' 62,750 ê 
5000 6.000 7.000 7,000 — 
89,300 — 110,500 106800' 81.800 
7,000 8,000 8.000 8,000 
NA NA NA NA 
45.000 45.000 45.000 45.000 
_ 52.000 / (53000 5300 = $3000 _ 
i 4,500 ' 4,800 ' 8,500 ' 5,500 
: 33,500 ' 37,000 ' 25,500 " 17,000 
___ 10,000 10,000 10,000 10000 — 
r 48.000 ' 51.800" — — 44000' 32.500 
13,056 12,016 13,888 ' 7,698 * 
406,162 420,151 431,181 ' 361,375 * 
335,884 351,503 301,361 ' 284,884 ° 
m m 3,477 2,560 ° 
МА МА МА МА 
59,424 52,901 58.884 ' 49,205 ° 
| 19,394 21,760 _ 14,478 ' 12,957 ° 
833.920 ORBSEOM == 823269!  718,679" 
1,200,000 * 1,307,536 1,220,315 1,100,000 
100,000 * 145,695 133,828 125.000 
2,100 2,100 2,100 1,900 
105,000 * 59,886 54,964 55,400 
220,000 * 188,445 179,939 160,000 
9,000 — 9,000 9.000 8,500 — 
1,640,000 * 1,712,660 1,600,146 1,450,000 
10,000 10,000 10,000 10.000 
169,202 209,321 251,125 250.000 
= -- 6,600 56,900 
94,119 105,607 76,184 80,000 
"nm - 4,224 —— 4,000 * 4,000 
266974 319, 152 337909 391000 _ 
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ТАВГЕ 7—Continued 
FERROALLOYS: WORLD PRODUCTION, BY COUNTRY, FURNACE TYPE, AND ALLOY TYPE'? 


(Metric tons, gross weight) 


x P RENE == _ с 
___ Country, furnace type, and alloy y type^* з 2005 2006 2007 2008 2009° 


Kosovo, ferronickel > Е 2,100"! 1850071 12,400 
Macedonia, electric їс furnace: 


————— 


ьһ 


Ferromang iganese | -- -- -- 12,623 -- 
Ferronickel 36,800 49,500 68,200 66,900 "° 53,100 
Ferrosilicon 71,249 59.023 34,215 42,674 7,657 6 
РЕ 
Silicomanganese А -- TP = 70,472 _ 54, 1,931 Б "M 
Total 108,049 108,523 172,887 177,128 ' 60,757 6 
NC NECEM NM uL (957 
Mexico, electric furnace:'' 
Run p rer am cx e c Я 
Ferromanganese 89,642 62,485 74,578 97,366 42,492 6 
_ Silicomanganese 104,780 97,457 _ 109,286 114,320 85,065 B 
Total | i 194,422 159,942 183,864 211,686 127,557 6 
New Caledonia, edonia, electric 1с furnace, ferronickel 155,800 162,400 151,100 144,300 147,200 $ 
-£W ta'edonia, electi lero г E 
Norway, е electric furnace" " 
Ferromanganese 250,000 245,000 245,000 309,000 ' 205,000 
_ Ferrosilicon | 165,000 93,000 217,000 ' 250,575 6 207,337% 
- Silicomanganese 7 230,000 230,000 225,000 252,000". 200,000 
Silicon metal — ui 105,000 100,000 145,782 ^5 — 180,135"6 169643 * 
оше? — i Е 15,000 - 15,000 15,000 15,000 15.000 _ 
тоа 765,000 - 683,000 848000' 1,010,000 ' 797,000 — 
oc ы мым. ам SERRE 
Peru, electric furnace, ferrosilicon‘ | 600 600 600 600 600 
Poland: 
ее. НЕ Е сексе со г, 
_ Blast ast furnace, ‚ ferromanganese 7,800 4,100 2,100 ' 4,100 "< 4,100 
_ Electric 1 tric furnace: 
Ferrosilicon — 65,118 ' 13,034 ' 58,538 56,031 56,000 
__ Silicomanganese m | 10 ),242 3, 310 15,600 ' 24,000 "° 24,000 
____Тојађ ek ‚ electric : furnace _ i | 75,360 16,344 74,138 _ 80,031 80.000 
__ Total, blast and electric furnaces 83,160 ' 20,444 ' 76,238 ' 84,131 84,100 
Romania, el electric | furnace: _ 
. Ferromanganese | 18,625 3,329 кы io ш 
_ Silicomanganese 100,957 $3,085 — 26868 1000 о 
Total —— = ~ 119,582 56,414 26,868 10,000 m 
Russias 00 и 
Blast furnace: _ a 
Ferroman ganese 110,000 130,000 120,000 110,000 І Ена 
__ Ferrophosphorus 3,500 3,500 3,500 3,500 p 
— Sbiegeleisen — 7,000 - 7,000 7,000 7,000 520 
___ Total, l, blast Витас t furnace 121,000 141,000 131,000 121,000 110, 
Electric. tric furnace: : 
__Ferrochromium > 578,000 * 600,000 570,000 490,000 "* bo 
F се =т=т а 4,000 4,000 4,090 ' 
—Srechromium Silicon 4,000 
___ Ferronickel 
а Н н Ады, * 6 6 
High-nicke]!® 14,800 © 16,085 5 19,031 $ 17,971 17,489 
ee r 13,400 ' 14,000 
Other’? —  — м 11.800 ' 12,300 ' 12,800 , 
ME ro сы „сыз э. сы. ы, i 121 121 120 
Ferroniobium (ferrocolumbium) = ү А 745.000 
Nc —— 742,000 5 882,3006 896,100 850,000 n. 
N НИ МА МА МА МА M 
. Femwamdium ^ ^ —————————— 12,880 11,000 12,000 _ 12,000 D Fs 
Зее footnotes at end of table. 
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TABLE 7—Continued 


FERROALLOYS: WORLD PRODUCTION, BY COUNTRY, FURNACE TYPE, AND ALLOY ТУРЕ"? 


.. Country, furnace type, and alloy type" ^ 


Russia—Continued:* 
Electric fumace—Continued: 
Silicomanganese 


Silicon metal 
| Other 


Total, electric fumace 


Total. blast and electric furnaces 


Saudi Arabia, electric furnace, other" 
Slovakia, electric furnace: 
Ferrochromium 


Ferromanganese 


Ferrosilicon 
Silicomanganese 
Other 


Total 


Slovenia. electric furnace, ferrosilicon 


South Africa, electric furnace: | 


Ferrochromium 


Ferromanganese 


Ferronickel, high-nickel 


Ferrosilicon 


Ferovanadium" — 
Silicomanganese® 


Silicon metal 
Total 


Spain, electric fumace _ 
Ferromanganese 


Ferrosilicon __ a 
| Silicomanganese 

Silicon metal "EM MN" 
~ Other | 
тоа! Е m" 
Sweden, electric furnace: a 


Ferrochromium 


Ferrosilicon® 


Total |. | 
Turkey, electric furnace: _ 


Ferrochromium 


Ferrosilicon' 
Total 


Ukraine: — 


Blast furnace: 


Ferromanganese 


m Spiegeleisen 


^ . Total, blast furnace — 
~ Electric furnace: 


Ferromanganese 


a Ferronickel 


(Metric tons, gross weight) 


2005 


See footnotes at end of table. 


2006 2007 2008 
48,000 40,000 40,000 40,000 
58.000 54,500 54.000 54.000 
22.000 22.000 22.000 22.000 
1.490.000 1.640.000 1.630.000 1,800,000 
1.610.000 1.780.000 1.760,000 1,620,000 ' 
= 85.000 85,000 90,000 
867 19 е " 
43.458 59.391 74.065 61.194 
16.512 16.155 8,583 10,844 ' 
47.843 59.128 71.587 59.940 
5.000 5.000 5,000 5 
113.680 139,693 159,235 131,978 
15.529 12.550 6.000 * a 
2,812,000 3,030,000 3.552.000' 3.269.000" 
570,574 656235 698,654 503,000 ' 
120 133 6,667 5.733 
127.000 148,900 140,000 ' 135.000 ' 
19,000 18,000 19,000 19,000 ' 
231.000 247,000 302.000 233,000 ' 
53,500 53,300 50.300 51.800 ' 
N m - N 
3.813.194 — 4,153,568 — 4768621! — 42165337 
10.000 10,000 10,000 10,000 
70,000 67.000 71.000 22.000 
100,000 100,000 100.000 30.000 ' 
32.000 32.000 32,000 12,000 ' 
205000 — 5.000 5.000 5.000 
217.000 — — 214000 — — 218000 _ 79,000 ' - 
127,451 136,374 124,403 117,053 
_ 9,800 4,000 5.000 5.000 
137,251 1406374 129400 122053 
26,043 67.975 69,730 75,840 ' 
У 5.000 5.000 5.000 
26,043 72.975 74/730  80840' 
79.000 "6 30,000 "6 26,700 "6 16,000 7. 
__ 5,000 5.000 4,450 ' 4,130 ' 
84000 3500 3120 20070 
359.000 373,000 368,000 361,501 ' 
61,166 * 79.338 ' 79,530 ' 89,825 ' 
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— 1280,000 


2009* | 


35,000 
54,000 
20,000 — 
1,390,000 
90,000 


60,000 
8,622 ° 
60,000 


— 


~ 129.000 


5,000_ 
75,000 


31,345 * 


41.028 * 
4,000 — 
45.028 ° 


129,400 * 
61,449 * 


2009 


ТАВГЕ 7—Continued 
FERROALLOYS: WORLD PRODUCTION, BY COUNTRY, FURNACE TYPE, AND ALLOY TYPE"? 


(Metric tons, gross weight) 


. ... Country, furnace type, and alloy type^ + > 2005 2006 _ 2007 2008 — _2009° 
Ukraine—Continued: — о и 
. Electric furn: tric fumace— Continued: 
_ Femoslicon = 228,000 169,000 ' 218,000 ' 152,800 ' 150,300 5 
. Ferotitanium ЕщЕ МА МА МА МА МА 
__ Silicomanganese m | 404000 т 168,000 1.281000 958,667 ' 741,900 8 
Other" Е mE 25.000 25,000 | 25.000 431275 23,882 $ 
М — 1713466 — 1814338. _ 1,971,530 — 1,405920 |1066 9315. 
Total, blast and electric furnaces 1,797,166" — 1,849338' 2,002,680" 1,626650' 1.111.631 * 


United | Kingdom, electric fu furnace, ferrotitanium Е МА МА МА МА МА 
United | States, electric Ic furnace: 


uL 


а 


. Ferrochromium?? W W W W W 
_Ferromanganese”! —— mE W W W W Ww 
. Ferroniobium (fe т (ferrocolumbium) NA NA NA NA NA 
Ретов сол оо 164,000 194,000 220,000 248,000 ' 194,000 6 
 Femotitamum ^ ^  —— = МА МА МА МА МА 
_Silicon metal”? EM | 143,000 W w wo w 
O ИЖЕ w w м иу м 
__ Total E ШЕ! 307,000 194000 220,000 248,000 ' 194,000 8 
Uruguay, electric furnace, ferrosilicon’ о 200 200 200 200 200 
Venezuela, electric furnace:* Е 
_Ferromanganese — = 15,000 15,000 15,000 15,000 15,000 
__Ferronickel NENNEN ыы 73,063^* — 75313** 68,506 56 42300"8° 40,113 6 
_Ferrosilicon = СЕС 92,000" 92,000" 92,000 ' 92,000 ' 83,000 
-Silicomanganese __ ш : 35,000 35,000 — 35,000 35,000 35000 — 
Total Rees 215.000" 217,000 ' 211,000 ' 184,000 ' 173,000 
Zimbabwe, ele electric fur : furnace: a EE 
_Ferrochromium оо m = 238,507 ' 200,673 ' 187,327 ' 145,430 ' 72,223 % 
_ Ferrochromium silicon л. 4,882 ' 1,024 ' 3,097 ' 4612 6036 
„Лар cc n 243,389" 201,697' 190,424 ' 147,042 ' 72,826 % 
_ Grand to total: Ини а 28,000,000 * — 32,800.000' — 37,900,000' — 37,000,000 ' — 34,600,000 
__Ор Which: - А = 
—.... Blast ‘furnace: ee 
Ferromanganese I 56 697,000 ' 764,000 ' 749,000 ' 730,000 ' 604,000 
Spiegeleisen 7 12,000 12,000 11,500 ' 11.700 ' 11,200 
к COE. NNNM ERO OS 63,500 63,500 53,500 53,500 33.000 | 
_____ Total, blast st furnace — |. 7n,000' 840,000 ' 814,000 ' 795,000 ' 648,000 
Electi E 
Ри eM mmu _ 6,960,000" 7,510,000" 8,540,000" 8,120,000" 7,220,000 
— . Ferrochromium silicon ^ ^ ^^ — —  — 118,000 ' 117,000 ' 164,000 ' 151,000 ' 141,000 
э. Femumanganess ` + 3,830,000' 4,290,000" 4,950,000" 4,980,000" 4280000 
— Ferromolybdenum 85,100 98,000 68.900 87,500 98,000 
———__Ferronicke!'? — m 1,150,000" 1,510,000" 2,010,000 1,660,000" 1,580,000 
——__Ferroniobium п (ferrocolumbium)'* | 44,400 ' 47,900 ' 59,100 ' 45,00 44,600 
— ... Ferrosilicon /  $&810,000' 6,490,000" 7,330,000"  7,370,000' 7430000 
—.Pemovamdius 7 33,800 31,100 33,600 37,000 33,700 
——___ Silicomanganese 6500000’ 7,430,000" 8,440,000" 8,560,000" 8,240,000 
— Silicon licon metal ——— 1,540,000 * 1,470,000" 1,560,000" 1,630,000" 1,490,000 
Othe” — 7 ————————— ——— 1,180,000 ' 2.970,000 ' 3,890,000 ' 3,570,000 ' 3,360,000 — 
Та ааа 7 . 27,300,000 ' — 32,000,000 — 37,000,000' 36,200,000" 33,900,000 
See foototes at end of table eS 
ПЕТИНА 25.15 


TABLE 7—Continued 
FERROALLOYS: WORLD PRODUCTION, BY COUNTRY, FURNACE TYPE, AND ALLOY TYPE"? 


"Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; not included in "Total." NA Not available. 5: eno: | 

'World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 

*Table includes data available through August 20, 2010. 

п addition to the countries listed, ferrotungsten is produced in China, Russia, and Vietnam; Austria and Germany аге thought to have 
produced ferroniobium (ferrocolumbium); and Iran is thought to have produced ferromanganese, ferromolybdenum, and silicomanganese, 

but production information is inadequate for the formulation of estimates of output levels. 


*To the extent possible, ferroalloy production of each country has been separated according to the furnace from which production is 
obtained; production derived from metallothermic operation is included with electric furnace production. 

*To the extent possible, ferroalloy production of each country has been separated to show the following individual major types of 
ferroalloys: ferrochromium, ferrochromium silicon, ferromanganese, ferromolybdenum, ferronickel, ferroniobium (ferrocolumbium), 
ferrosilicon, ferrovanadium, silicomanganese, silicon metal, and spiegeleisen. Ferroalloys other than those listed that have been identified 
specifically in sources, as well as those ferroalloys not identified specifically, but which definitely exclude those listed previously in this 
footnote, have been reported as "Other." Where one or more of the individual ferroalloys listed separately in this footnote have been 


inseparable from other ferroalloys owing to a nation's reporting system, deviations are indicated by individual footnotes. 
*Reported figure. 


"Includes high- and low-carbon ferrochromium. 


*China currently makes several different types of ferronickel. These products range from a low nickel pig iron (for example, Zhejiang 


Huaguang Smelting Group Co., Ltd., 8.5% to 9.0% nickel) to high nickel ferronickel carbonyl powder (Jilin Jien Nickel Industry Co., Ltd., 
7094 to 80% nickel). The gross weight figures are based on average estimated content ranging from 20% to 25% nickel. 


?Includes, if any, ferrochromium silicon, ferronickel, and silicomanganese. 
Hungary is thought to produce some blast furnace ferromanganese. 
!'Reported on a fiscal year basis, which is from April 1 to March 31. 
"Includes charge chrome and ferrochrome. 


Excludes calcium-silicon. 
Includes high- and low-carbon ferrochromium and ferrochromium silicon. 
'SIncludes calcium-silicon, ferrocolumbium, ferromolybdenum, ferrovanadium, and other ferroalloys. 


'°On February 17, 2008, the Kosovo Assembly declared independence from Serbia. Serbia’s ferronickel data for 2004—07 are not available. 
VSalable products from Cia Minera Autlán S.A. de СМ. 


'81 ow-iron ferronickel containing greater than 85% nickel. 


includes ferronickel chromium and Ni-resist cast iron produced from scrap. 


200.5. output of ferrochromium includes chromium metal, high- and low-carbon ferrochromium, ferrochromium silicon, and other chromium 
materials. 


210.8, output of ferromanganese includes manganese metal and silicomanganese. 
22 Мех production. 


3 Мау include ferroboron, ferrocolumbium, ferromolybdenum, ferrophosphorus, ferrotitanium, ferrovanadium, nickel columbium, and silvery 
pig iron. 


24Includes ferrophosphorus and data contained in “Blast furnace: Other." 
?5Eerrochromium includes ferrochromiumsilicon, if any, for Japan, South Africa, and the United States. 


261n addition to the countries listed, Austria, China, and Germany are thought to have produced ferroniobium (ferrocolumbium), but production 
information is inadequate to make reliable estimates of output levels. 


27 Includes ferroaluminum, ferroboron, ferronickel magnesium, ferrosilicon magnesium, ferrosilicozirconium, ferrotitanium, and ferrotungsten. 
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FLUORSPAR 
By M. Michael Miller 


Domestic survey data and tables were prepared by Shonta E. Osborne, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


In 2009, there was no primary fluorspar production in the 
United States, although a small amount of fluorspar was 
recovered as a byproduct of limestone quarrying in Illinois 
and was screened and sold as metallurgical grade. Fluorspar 
consumption decreased Significantly in 2009 as a result of the 
continuing effects of the major economic downturn that began 
in late 2007 and extended through at least the first half of 2009. 
The bulk of U.S. consumption was supplied by imports and by 
small amounts of byproduct synthetic fluorspar produced from 
Industrial waste streams. Byproduct fluorosilicic acid (FSA) 
Production from some phosphoric acid producers supplemented 
fluorspar as a domestic source of fluorine but was not included 
in fluorspar production or consumption calculations. 

According to the U.S. Census Bureau, U.S. trade in fluorspar, 
Cryolite, and major fluorochemicals decreased significantly 
compared with that of 2008 (tables 1, 4—6). Е luorspar is used 
directly ог indirectly to manufacture such products as aluminum, 
gasoline, insulating foams, plastics, refrigerants, steel, and 
uranium fuel. Most fluorspar consumption and trade involve 
either acid grade (also called acidspar), which is greater than 
97% calcium fluoride (CaF.), or subacid grade, which is 9794 
ог less CaF... Subacid grade includes metallurgical and ceramic 
grades and 15 commonly called metallurgical grade or metspar. 


Production 


in " 009, small amounts of byproduct fluorspar were produced 
E Inois. There 5 no U.S. Geological Survey (USGS) data 
"Vey for synthetic fluorspar. FSA is produced as a byproduct 
s the р rocessing of phosphate rock into phosphoric acid. 
a ооа data for FSA were developed by the USGS 
s = untary canvass of U.S. Phosphoric acid operations 
nipone, recover F SA. Of the five FSA operations surveyed, 
the total ; | re received from four plants, representing 93% of 
for the ne Ог used by producers. Production and sales data 
compan © DOnrespondent were estimated based on prior year 
у data, 
b. iia pu Were three companies producing marketable 
tile A at Phosphoric acid plants (part of a phosphate 
subsidi n ЈЕ. Simplot Co., Mosaic Fertilizer (a 
ета a = Mosaic Co.), and PCS Phosphate Co. Inc. 
nd Wyom; € Pants in Florida, Louisiana, North Carolina, 
byproduct SA Produced marketable FSA. Production of 
and quantit; Was 64,800 metric tons (t) (100% basis H,SIF,), 
ities sold or used totaled 64,700 t (equivalent to 


y 114,00 . 
a about $104 е t of fluorspar grading 92% CaF,) valued 

оте Synthetic fluo 
Petroleum alkylation 


rspar was recovered as a byproduct of 
| stainless steel pickling, and uranium 
he majority of the тагкегађје product was 


FLUORSPAR 2009 


B 


estimated to come from uranium processing, but the actual 
amount of synthetic fluorspar recovered is unknown. 

Hastie Mining and Trucking Co. (Cave-In-Rock, IL), Core 
Metals Group (Aurora, IN), and Seaforth Mineral & Ore Co. 
Inc. (East Liverpool, OH) marketed screened and dried imported 
acid- and metallurgical-grade fluorspar. Hastie Mining also 
screened and sold small amounts of byproduct fluorspar from 
the company's limestone quarry operation. 

Hastie Mining continued development work on the Klondike 
II Mine project in Livingston County, KY. Construction of the 
tailings pond was completed, and work began on opening access 
to the vein ore body. The vein is about 7.6 meters (m) (25 feet) 
wide and extends for 1,220 m (4,000 feet) at a depth of about 61 
m (200 feet), which was expected to allow relatively easy access 
by driving a decline into the ore body. It was expected that 
the ore body would be reached by late summer 2010 and that 
fluorspar production would begin by yearend or in early 2011. 
Output from the mine would be sent to Hastie's flotation mill 
near Salem in Crittenden County, КҮ. Hastie also has leased 
the mineral rights to an additional 486 hectares (1,200 acres) 
south of U.S. 60 in Livingston County between Burna and 
Salem (Crittenden Press, The, 2010; Boyce Moody, Ш, Moody 
Minerals Co., oral commun., March 5, 2010). 


Environment 


As a result of accidental releases of HF at three US. 
refineries in Illinois, Pennsylvania, and Texas, the United 
Steelworkers union (USW) has called for the phaseout of HF 
used in petroleum alkylation units at refineries. The USW (the 
largest industrial union in North America) planned to discuss 
alternatives to HF with the refining industry, and, if necessary, 
would work through the regulatory agencies and Congress 
to get the issue resolved. One-third of refineries use HF as 
an alkylation catalyst, while the other two-thirds use sulfuric 
acid, which is less dangerous because of its much lower vapor 
pressure. The USW also stated that it planned to work with 
local and national environmental groups to end the use of 
HF in alkylation (PR Newswire, 2009). Petroleum alkylation 
accounted for 14% of HF consumption in the United States in 


2008 (Will, 2009, p. 85). 


Consumption 


Domestic consumption data were developed by the USGS 
from a quarterly consumption survey of two large consumers 
that provide data on HF consumption and four distributors that 
provide data on the merchant market (metallurgical and other 
uses). Quarterly data were received from all six respondents, 
and these responses accounted for 10096 of the reported 
consumption in table 2. 


26.1 


Industry practice has established three grades of fluorspar— 
acid grade, containing more than 97% CaF,; ceramic grade, 
containing 85% to 95% CaF,; and metallurgical grade, normally 
containing 60% to 85% CaF.. Fluorspar grades are defined by 
the intended use, but these grades are essentially just ranges 
derived from customer and supplier specifications. For reasons 
ranging from availability to economics to process changes, U.S. 
consumers have been moving toward the use of higher quality 
fluorspar. For example, welding rod manufacturers may use 
acid-grade fluorspar rather than ceramic grade, and some steel 
mills use ceramic or acid grade rather than metallurgical grade. 

Total reported U.S. fluorspar consumption decreased by 21% 
in 2009 compared with that of 2008 (table 2). Because of the 
closure of the single aluminum fluoride (АЈЕ,) producer in 2008, 
consumption data for the two HF producers has been combined 
with “Other” uses in table 2 to avoid disclosing company 

roprietary data. 
| Е fluorspar, which accounted for 95% of the total 
U.S. fluorspar consumption, was used primarily as a feedstock 
in the manufacture of HF. Two companies reported fluorspar 
consumption for the production of HF in 2009, E.I. du Pont 
de Nemours & Co. Inc. (DuPont) and Honeywell International 
Inc. Fluorspar consumption for HF production decreased 
substantially compared with that of 2008. Since most acid-grade 
fluorspar is converted to HF before consumption, it 15 necessary 
to discuss HF uses and markets in order to properly analyze 

consumption. 

cune s of HF was for the production of a wide 
range of fluorocarbon chemicals, including hydrofluorocarbons 
(НЕС$) and hydrochlorofluorocarbons (HCFCs), 
fluoroelastomers, and fluoropolymers. Production of these 
compounds accounted for about 75% of domestic HF 
consumption and 40% of world HF consumption. Major U.S. 

roducers were Arkema Inc., DuPont, Great Lakes Chemical 
à Honeywell, Mexichem Fluor, Inc. (formerly Ineos Fluor 
un LLC), MDA Manufacturing Ltd., and Solvay Solexis 
Inc. 

- :d-orade fluorspar was used in the 

а pur in (Na AIF.) which are the main 
eee и unds used in aluminum smelting. Alumina is 
ШАП рыш that consists primarily of molten Na,AIF,, 
pron fluorspar to allow electrolytic recovery of aluminum. 
AIF, and u are replaced entirely by the addition of AIF,, 
Enon » 2 which will react with excess sodium from the 
the majority 9 Ма. АЕ. Most AIF, is produced directly from 
alumina to оп byproduct FSA. The United States 
acid-grade ction of AIF, in fall 2008 when Alcoa World | 
ceased en C (a business unit of Alcoa Inc.) closed its Point 
Alumina X. production facility. | | 
Comfort, TA; P rspar market in the United States included 

The merchant is ie ie acid-grade material mainly to steel 
sales of metallurgic " primarily as а fluxing agent to increase 
mills, where : ies Sales were also made to smaller markets 
fluidity of the 5 fu foundries, glass and ceramics plants, and 
such as cement P pues in railcar, truckload, and less-than- 

Iding rod ma е lete data on merchant fluorspar sales 
и о Се consumption of acid-grade fluorspar 
C 


annot be id has been combined with other uses in table 


2 to prevent disclosure of company proprietary data. In 2009, 
merchant sales (excluding acid-grade for other uses) decreased 
by 40% compared with those of 2008. During the past 20 to 30 
years, fluorspar usage in such industries as steel and glass has 
declined because of product substitutions or changes in industry 
practices. 

As a result of the recession, operating rates of U.S. steel mills 
decreased dramatically beginning in late 2008. In December 
2008, raw steel capacity utilization dropped to 41%—its lowest 
point during the recession. It averaged less than 44% through 
the first 6 months of 2009, and it slowly increased during the 
second half of the year but still only averaged 62% in the fourth 
quarter (Fenton, 2009; 2010). In the United States, consumption 
of fluorspar in metallurgical markets (mainly steel) decreased 
by 44% compared with that of 2008. Consumption in this sector 
was 66% metallurgical grade and 34% acid grade. This large 
decrease parallels the decrease in U.S. raw steel production of 
37%, from 91.9 million metric tons (Mt) in 2008 to 58.2 Мил 
2009 (M.D. Fenton, U.S. Geological Survey, written commun., 
April 16, 2010). 

In the United States, FSA is used primarily for water 
fluoridation, but it may also be used as a metal surface 
treatment and cleaner and for pH adjustment in industrial textile 
processing or laundries. It can also be used in the processing 
of hides, for hardening masonry and ceramics, and in the 
manufacture of other chemicals. In 2009, byproduct FSA 
sold for water fluoridation was about 59,800 t valued at $9.28 


million, and about 4,900 t valued at $1.3 million was sold or 
used for other uses. 


Stocks 


Data for stocks were available from some fluorspar 
distributors and HF and AIF, producers. Known consumer and 
distributor stocks at the end of 2009 totaled about 103,000 t. 
This represented a 10% decrease in known consumer and 
distributor stocks from the end of the previous year. The last 
sales from the National Defense Stockpile were made in 2006, 
and Government stocks of fluorspar were zero. 


Transportation 


The United States depends on imports for the majority 
of its fluorspar supply. Metallurgical-grade fluorspar 15 — 
shipped routinely as lump or gravel, with the gravel passing ? 
75-millimeter (mm) sieve and not more than 1076 by dr 
passing a 9.5-mm sieve. Acid grade is shipped in the form : 
damp filtercake that contains 7% to 10% moisture to facilitate 
handling and to reduce dust. This moisture is removed by 
heating the filtercake in rotary kilns or other dryers before » 
treating with sulfuric acid to produce HF. Acid-grade impo 
from China and South Africa are usually shipped by ocean y 
freight using bulk carriers of 10,000-t to 50,000-t deadwelg 
capacity; ships in this size range are termed “handymax. 
Participants negotiate freight levels, terms, and pep 
Some acid grade and ceramic grade is marketed in bags 10 
small users and shipped by truck. Ме 

Ocean freight rates were extremely low at the КШ 4 
2009, but did increase somewhat during the year. Peak ra 
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in 2009, however, were still dramatically lower than the peak 
reached in the summer 2008. In January, the Baltic dry index 
(BDI) was well under 1,000, but edged up to about 3,000 by 
yearend (Stockcharts.com, 2010). The BDI tracks worldwide 
international shipping prices of handymax, panamax, and 
capesize dry bulk carriers. 


Prices 


In 2009, as a result of the sharp downturn in world demand 
for fluorspar, Chinese fluorspar prices decreased dramatically 
from their peak import price of $550 per metric ton in late 2008. 
According to published prices (Industrial Minerals, 2008; 2009), 
the 2009 yearend price range for Chinese acid-grade fluorspar 
(including cost, insurance, and freight at U.S. Gulf of Mexico 
ports, dry basis) had decreased by $175 per metric ton compared 
with that of yearend 2008. Prices of Mexican and South African 
acid grade did not change as dramatically because of shifts in 
purchase patterns and variations in product quality. For example, 
in 2009, the United States purchased more acid-grade fluorspar 
from Mexico, which helped stabilize its price in about the same 
range as it had been in 2008. However, the average range for 
low-arsenic Mexican acid grade, free on board (f.0.b.) Tampico, 
decreased by $80 per metric ton. The average price range of 
acid grade from South Africa, f.o.b. Durban, actually increased 
slightly, but this was primarily the result of the elimination of 
lower quality exports that sold at reduced prices. Adding some 
stability to prices was the closure of some fluorspar producers 
In Africa, which to some degree helped bring supply in balance 
with the reduced demand. Prices for metallurgical-grade 
fluorspar listed in table 3 were calculated from fourth-quarter 
Statistics from the U.S. Census Bureau. 


Foreign Trade 


о Union, Mexico, and the United States 
SUE orld Trade Organization ( WTO) dispute settlement 
ia with China regarding China '5 export restraints оп 
ЫЕ аы raw materials including fluorspar. China is 
йды, E: a producer of these raw materials, and the dispute 
advantages a 5 policy that provided substantial competitive 
ЫЕ» Su е Chinese industries using these raw material 
steel, alumin, ce numerous downstream products in the 
lini m and chemical sectors. Specific to fluorspar, 
quotas, export а restrictions in the form of export 
value-added талон fees, and export taxes and has abolished 
Agreement or an bp. Article XI:1 of the General 
Restrictions other =. po bei states that "No prohibitions or 
made effective тии les, taxes or other charges, whether 
OF Other Measures aie POR Or кро а 
exportation or alc e € instituted or maintained . . . on the 
territory of any other export of any product destined for the 
WTO Accession Pro, contracting party.” In addition, China’s 
restrict the right to кый. contained broad commitments not to 
а Па Committed (о = 80045. As part of its WTO accession, 
ко than those listed aoe export duties for all products 
=, to limit any ex Specific annex. Further, China 

ed levels The ex Port duties on the listed products to 

Port duties being challenged were on 


products not listed in the annex or are imposed at rates that 
exceed the annex limits (Office of the United States Trade 
Representative, 2009). 

The three petitioners held two rounds of dispute settlement 
consultations with China but failed to resolve the problem. 
Subsequently, each country requested that the WTO convene 
a dispute settlement panel to investigate and rule on the export 
restrictions. After China rejected the requests to establish the 
panel, the Dispute Management Body of the WTO established 
a single panel to examine the complaints (Chinadaily.com.cn, 
2009; Gerson Lehrman Group, 2009; World Trade Organization, 
2009). 

In 2009, U.S. exports of fluorspar totaled 14,100 t, which 
was a decrease of 25% compared with those of 2008 (table 4). 
With the disposal of all fluorspar stocks in the National Defense 
Stockpile and only a small amount of mined fluorspar, exports 
are likely reexports of imported material. The leading recipients 
of U.S. exports were Canada (56%), Taiwan (28%), and Mexico 
(16%). 

In 2009, imports for consumption of fluorspar decreased 
by 17% compared with those of 2008 (table 5). The leading 
suppliers of fluorspar to the United States were Mexico (67%) 
China (14%), South Africa (13%), and Mongolia (6%) 

In 2009, responding to higher prices and reduced supply U.S 
consumers of acid-grade fluorspar continued to reduce purchase, 
from China and replace them with increased purchases from | 
Mexico and South Africa. This continued а trend that began in 
2007. Mexico accounted for 6294 of acidspar imports (5094 i 
2008, 41% in 2007); China, 16% (37% in 2008. 48% in 2007) 
and South Africa, 15% (11% in 2008, 7% in 2007), 

Compared with those of 2008, imports of HF decreased 
by 1476 to 114,000 t (table 6), imports of cryolite (Na, AIF ) 
decreased by 63% to 2,830 t (table 7), and imports of AIF | 
decreased by 61% to 18,700 t. The majority of HF imports Wer 
from Mexico (8696), with Canada and China supplying most ge 
the balance. In 2009, the bulk of AIF , Imports were from Chin 
(55%) and Canada (37%), with a small but significant cU 
from a newly opened AIF ; plant in Mexico (More information 

can be found under World Review). 


, 


World Review 


World fluorspar production decreased by about 9% compared 
with that of 2008. Much of the decrease was in the major 
exporting countries—China, Kenya, Namibia, and South Africa. 

Canada.—Rivera Capital Corp. (North Vancouver, British 
Columbia) and Burin Fluorspar Ltd. (Alberta) announced that 
shareholders of both companies voted unanimously in favor of 
combining the two companies. The companies amalgamated, 
effective April 15, 2009, and began operating under the name 
Canada Fluorspar Inc. (Trading Markets.com, 2009). 

Canada Fluorspar continued with plans to reopen the St. 
Lawrence Fluorspar Mine in Newfoundland. A significant 
development was the company's announcement of the 
completion of its NI 43-101 compliant technical report on the 
St. Lawrence property. According to the report, drilling was 
completed on two separate, identifiable vein resources, each 
of which had the potential to become a separate mine. The 
Blue Beach vein contained approximately 4.4 million Mt of 
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indicated mineral resources at an average grade of 39.0% CaF,. 
In addition, Blue Beach north vein contained approximately 
355,000 t of inferred mineral resources at an average grade of 
30.0% CaF.. The Tarefare vein (and the associated Blowout 
vein) contained approximately 4.7 Mt of indicated mineral 
resources at an average grade of 44.8% CaF,. The Blowout vein 
contained an additional 600,000 t of inferred mineral resources 
at an average grade of 31.8% CaF,. Using a cutoff grade of 20% 
CaF. and minimum horizontal thickness of 2 m, the mineral 
resources of the St. Lawrence property totaled about 9.1 Mt of 
indicated mineral resources at an average grade of 42.0% CaF, 
and 950.000 t of inferred mineral resources at an average grade 
of 31.0% CaF, (CNW Group, 2009). 

China.—At the same time as the WTO was investigating 
complaints against China’s fluorspar export restrictions, China 
announced plans to restrict future production of fluorspar. Citing 
concerns over decreasing reserves and environmental pollution, 
Chinese authorities have been rejecting new exploration and 
production licenses for fluorspar. Additional actions included 
increasing the resource tax for fluorspar production to 15% and, 
as with many other industries, the Government was continuing 
its efforts to close down small and inefficient producers. Finally, 
the Chinese Government had reportedly abolished the export 
quota for fluorspar for 2010, since little or no bidding for quota 
volumes had taken place (Globe Metals & Mining, 2010, 
Russell, 2010). 

Kenya.—Kenya Fluorspar Company Ltd. (KFC) ceased 
production {тот its fluorspar mine in the Kerio Valley. Demand 
for the company’s acid-grade fluorspar had dropped by more 
than 70% compared with that of 2005, when the company 
exported 106.000 t of fluorspar to Its customers in Asia and 
Europe. KFC had accumulated stocks of more than 15,000 t 
at its flotation plant at the time of the shutdown in March. The 
closure had a severe impact on the local economy since KFC 
employed 500 workers directly and was Enos important 
.conomic enterprise in the district (Bit, 200 )). u 
M ico. — Despite the global economic downturn, Mexico s 
iet production increased slightly коне that Е 
5008. Exports of acid-grade fluorspar were 361, t or nearly 
(he came level as in 2008. Metallurgical-grade fluorspar exports, 
= аса decreased by about 37% to 244.000 t reflecting the 

тее „їп W | steel output. 
large decre | it че into И, higher-value 

As part о; js E 3 »ading fluorspar producer, Mexichem 
products, od : ~ j ап AIF plant in Matamoros, Tamaulipas. 
© А.В. de C V., opene“ * ДЕУ plant will operate as part of 
The 60,000-metric n T. CSS Mexichem and was expecte d 
the Mexichem PRO! «srt markets (Mexichem S.A.B. de СМ, 
to primarily SUPP 45 ^d increase in exports, Mexico's exports of 
2009). рәр? States increased to 1,460 t in 2009 from 1 t in 
AIF, to the : 

2008 to (table >) - ^ ioined the United States and the European 

[п August, ee a а а complaint with the WTO over China's 
Union when it also = complaint requested formal WTO 
export mi a had 30 days to respond to Mexico's request 
consultations: Cn otherwise, Mexico could request an 
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Mongolia.—Lotus Resources plc (London, United Kingdom) 
signed four joint-venture agreements with partners in Mongolia 
for the exploration and development of fluorspar deposits. t 
The agreements included the formation of Lotus Dai Uul 
LLC and Lotus Ambuulan LLC. Lotus Dai Uul began sales 
of metallurgical-grade fluorspar through MGB Mining LLC 
(Mongolia) to customers in Russia, and the mining license 
in Dornogobi Province was successfully transferred to Lotus 
Ambuulan in July. After approval of an environmental 
assessment and mining plan, open pit mining was expected to 
begin almost immediately (Lotus Resources plc, 2009). Agr 

Namibia.—Okorusu Fluorspar (Pty.) Ltd. (Namibia) 
suspended fluorspar production for several months from August 
until late fall in order to draw down excessive stocks that 
accumulated owing to a decrease in sales of approximately 50% 
compared with those of 2008. Okorusu produced acid-grade 
fluorspar for its parent company Solvay S.A. (Belgium), 
which used it to produce HF at its plants in Germany and Italy. — . 
Solvay's 2009 fluorspar requirements from Okorusu were ` 
projected to be only about 56,000 t of fluorspar compared with à 
recent year figure of 109,000 t (Kaira, 2009; O'Driscoll, 2009). 

South Africa.—South African fluorspar producer Sallies Ltd. 
(Pretoria), which mothballed its Buffalo Mine in the fourth 
quarter of 2008, was forced to suspend mining at its primary 
fluorspar mine—Witkop Fluorspar Mine (Pty.) Ltd.—owing to 
the dramatic decrease in demand for acid-grade fluorspar. The 
mine was mothballed in June when the company was unable 
to secure future orders from its customers. According to the 
company, the mine had already produced sufficient fluorspar 
to meet its contractual obligations through yearend 2009 
(Miningreview.com, 2009). 

A decision was handed down in the supply contract dispute 
between Sallies and Honeywell International (Morristown, NJ) 
that dates to 2006. The International Chamber of Commerce 
International Court of Arbitration in Switzerland ruled that 
fluorspar producer Sallies had to pay R11 5 million ($1.24 
million) plus interest to Honeywell. The amount awarded 
was significantly lower than either the R65 million originally 
claimed by Honeywell or the R42 million claimed by Sallies in 
its countersuit (Schumacher, 2009). Subsequent to the pin 
Sallies requested that the Federal Supreme Court of Switzerlan 
review the Court of Arbitration’s finding against it. As part of its 
request, Sallies asked the Swiss Supreme Court to instruct the 
Court of Arbitration to reject Honeywell's claim and to approve 
Sallies counterclaim (Creamer, 2009). iue 

Sephaku Holdings Ltd. (South Africa) completed a defin! 
feasibility study on its proposed Nokeng Fluorspar Mine 
in South Africa's Gauteng Province. The study called for 
the development of two separate deposits—the Outwash 
Fan (formerly described as Naauwpoort/Kromdraai) and 
the Plattekop deposits—both of which are in the vicinity 
of Vergenoeg Mining Co. (Pty.) Ltd.’s fluorspar mine. The 
proposed mine complex would include an open pit mine, 2 
130,000-metric-ton-per-year flotation mill, tailings disposa 
facility, and associated infrastructure and services. о, 
production was scheduled to begin in the spring of 201 
(Swanepoel, 2009). The two deposits have a combined РА 
measured resource of 12 Mt, which would be used to fee 
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blend of ore to the flotation mill at 32% CaF, average feed grade 
(Mineweb, 2008). 

Metorex Ltd. (Johannesburg) announced that it was selling its 
55% share in Vergenoeg Mining to Spanish fluorspar producer 
Minerales y Productos Derivados S.A. (Minersa). Minersa 
already owned a 30% stake in Vergenoeg, with the remaining 
15% owned by Меди Capital, a consortium of Black Economic 
Empowerment-controlled entities (Metorex Ltd., 2009). 

Eurasian Natural Resources Corp. Plc (United Kingdom) 
agreed to purchase Central African Mining and Exploration 
Co. (London, United Kingdom), which owned, among other 
properties, a 51% interest on the South African Doornhoek 
fluorspar project, which comprises the Doornhoek property and 
five other farms in the immediate vicinity. Eurasian Natural 
Resources is the holding company of a leading diversified 
natural resources group principally based in Kazakhstan (Frean, 
2009). Results from a previously completed scoping study 
on ће Doornhoek fluorspar project reported an indicated and 
inferred resource of about 30 Mt at 20% CaF,. This potential 
was identified by historical drilling and was not compliant with 
any modern reporting code. The ore grade of the underground 
ore body is low, but is roughly 40% higher than that of the 
adjoining idle Witkop Fluorspar Mine (Londonstockexchange. 
com, 2009). 

Sweden.—Tertiary Minerals plc (Macclesfield, United 
Kingdom) continued to evaluate its Storuman fluorspar deposit. 
Metallurgical testwork on fluorspar samples from the deposit 
Successfully produced a fluorspar concentrate to a specification 
that would be salable to consumers of acid-grade fluorspar 
with respect to both chemical and grain-size specifications. 

This was considered important because previous testwork 
carried out in the 1970s produced fluorspar with acceptable 
ibus specifications, but only on samples that were ground 
үн Ж that was too fine for use in most HF plants 
" ж in ple, 20094). Preliminary information from 
а OM ш а potential fluorspar 
estimates were based ш а 1 dei to is 0 е 
loles from ihe Тото а omplete records о 39 її 
completed in 2008 b and data from 10 confirmation drill holes 
tea (Tertiary М; y Tertiary Minerals, mostly within the same 
nerals plc, 2009b). 


Outlook 


In th 
States ныш the demand for fluorspar in the United 
affected by the зше whose economies were severely 
quickly the а al economic downturn) depends on how 
ndia was EC ш гесоуег$. Consumption in China and 
Slower pace th €d to continue to increase although at a slightly 
Ong-term i before the economic downturn. 
on the compe oe for fluors 
drohen m ne ће future refrigeration market between 
ide, hydrocarbons 
lace g , 


an . 
Mational г | being targeted for phaseout as part 
Ponse to climate change. Faced with the 


aseout of HF . 
uropean Ü 34a ш automotive air-conditioning 
nion, fluorochemical producers 


Du Pont and Honeywell developed a likely new drop-in 
replacement with low GWP—hydrofluoroolefin HFO-| 234yf. 


Another compound, HFO-1234ze, is being tested as a 
replacement in aerosols, foam blowing, and refrigeration. These 
two compounds each have low GWP and rapidly break down in 


the atmosphere. 

Development of new fluorspar mine projects or work on 
reopening long-idle mines has been slowed by the global 
economic downturn, which resulted in both decreased demand 
for fluorspar and reduced availability of project funding. With 
China continuing to reduce its fluorspar exports, long-term 
supplies of fluorspar are expected to come from countries such 
as Mexico, Mongolia, and South Africa, all of which have large 
fluorspar resources that provide the potential for development 
of multiple new mining operations or the expansion of existing 
operations. Additional material will likely be supplied by other 
countries with smaller resources, but with single mine projects 
underway such as in Canada, Sweden, the United States, and 
Vietnam. 

Major markets for fluorspar in developed countries have 
been stagnant or have decreased as first HF and more recently 
fluorocarbon production has moved to China, and aluminum 
smelting capacity has moved to countries ог regions with access 
to less expensive energy. This shift is evident in the growin 
capacity in China and the reduced capacities in traditional 7 
production areas in Europe, Japan, and North America. China 
15 already the world's leading fluorspar consumer and its share 
of global consumption will likely continue to increase in the 
future. China still possesses large fluorspar resources, but it is 
conceivable that China may find it necessary or expedient to 
become a net importer of fluorspar in the not too distant future 
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SALIENT FLUORSPAR STATISTICS"? 
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| BEEN 2005 2006 2007 208 200 _ 
United States: ___ _______ 7 
Exports? ||| 
__Оџаину ______ metric t tons - 36,100 13,000 — 13,600 "m 18,800 14,100 
Маше КЩ thousands $7,840 82,430 $2650 — — $3,340 $2,230 
Imports? —————— ЗИДИНЕ 
Quantity — — metric t tons 629,000 553,000 620,000 572,000 475,000 
маце _ thousands $122,000 $112,000 — $111,000 8133.000 $105,000 — 
__ Average va value? _ DOR "MENT P" mE m 
___ Acid grade Е | n _ dollars per metric ton - | 202 u 217 Е (6) (6) (6) 
^ Metallurgical grade do. 93 101 17 107 109 _ 
Consumption: — — — ___ ___ e | 
___Керопа4а __ metric tons 582,000 523,000 539.000 506.000 400,000 _ 
Apparent? ——— до. 616.000 _ 607,000" 613,000 529.000 473,000 — 
_ Stocks, December 31: eek et Jt, ey, Маса 
до. 131,000 * 89,900* 90,100 115,000 103,000 


Consumer and distributor 
Goverment stockpile — _________ до. 35,200 8,110 1450 — _ 
World, production _ _ de 5,360,000" 5,660, 000' 5,7204 1000" — 5,990,00 000' 5,460, bone € 
"Estimated ‘Revised. do. I Ditto. -- Zero. 

'Data are rounded to no more than three significant digits. 

"Does not include fluorosilicic acid production or imports of hydrofluoric acid and cryolite. 

"Source: U.S. Census Bureau; data may be adjusted by the U.S. Geological Survey. 

*Free alongside ship values at U.S. ports. 

"Average unit value for the year, includes cost, insurance, and freight values at U.S. ports. 

"Value data for acid- -grade fluorspar imports appear to be underreported; accurate average value calculations cannot be made. 

"Imports minus exports plus adjustments for changes in stocks held by Government and three leading consumers. 


*Includes fluorspar purchased from the National Defense Stockpile (NDS) but still located at NDS depots. 


TABLE 2 
U.S. REPORTED CONSUMPTION OF FLUORSPAR, BY END USE! 


(Metric tons) 


E NNI 
— m 


Containing more than - m Containing not more than _ 
97% calcium fluoride 97% calcium ium fluoride Total 
_________Епд use or product __— __ 20% 2009 | 2008 __ (200  — 2008 - 2009 
ты acid ! and aluminum fluoride _ 429,000 W -- | -- 429 000 — RES Ww 
oni; in НИИ | 14,900 9,390 33,800 17,900 48,700 27,200 
= мы 28,700 371,000 - 2.030. 28,700 _ .. 373.000 
Stocks, pue a NEN 472,000 380,000 33.800 — 19, 900 506 000 — _ 400, 000 
| mber 31 : 31 94,300 87,200 „20.500 15,600 115,000 103,000 


W With 
held to avoid disclosing c company proprietary data; included in "Other." -- Zero. 


Data are 
May жаш {0 по more than three significant digits; may not add to totals shown. 
и 
€ cement, enamel, glass and fiberglass, steel castings, welding rod coatings, and hydrofluoric acid (2009). 
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TABLE 3 


PRICES OF IMPORTED FLUORSPAR 


(Dollars per metric ton) 


Acidspar: 


Source and grade — 


_ Chinese, dry b basis, cost, insurance, and freight ( (c.i.f. f.) Gulf port, filtercake — 


_ Mexican. free on board (f.o.b.) Tampico, filtercake 


.. Mexican, f.o.b. Tampico, arsenic <5 parts per million 


| _ South; Аїпсап, f. o.b. Durban, filtercake 


Metspar, Mexican, c.i.f. port of U.S. entry, ‚ metspar' 


! Metspar prices are the average value per metric ton of imported Mexican metspar for the fourth quarter 


RM | 2009 
_ 530-550 — 350-380 

20 250-325 260-290 
uA 400-420 300-360 

_ |. 280 250-300 
108 97 


calculated from the U.S. Census Bureau statistics. 


Sources: Industrial Minerals, no. 495, December 2008, p. 88; no. 507, December 2009, p. 68 


TABLE 4 


U.S. EXPORTS OF FLUORSPAR, BY COUNTRY’ 


County M 
Australia — 


Brazil m 
Canada __ 
China _ 
Dominican п Republic | 
India 

Indonesia 


Israel 
Korea, Republic blicof _ 
Malaysia Z2 


Mexico 
Netherlands 


Philippines 


Taiwan 
_ Тога] 
-- - Zero. 


С 2008 _ 
“Quantity | 

__ (тегіс 10пѕ) __ Value 
15 $7200 
22 3,120 
4,870 1,270,000 
4,280 621,000 
524 95,000 
24 7,000 
5 2,860 
15 4,500 
72 18,000 
15 9,630 
29 3,200 
30 4,400 
161 18,000 
8,780 — 1,280,000 
18800. 3,340,000. 


EN 
Quantity 

_ (metric tons) _ Value | 
6 53,840 
7.900 1,260.000 
6 3,660 
2,320 394,000 
3890 ____564.000' 
1, 100 _. 2. 230,0 000 


!Data are rounded to no more than three significant digits; may not add to totals 


shown. 


?Free alongside ship values at U.S. ports. 


Source: U.S. Census Bureau. 


U.S. GEOLOGICAL SURV 


—2009 
EY MINERALS YEARBOOR 


д 


ТАВГЕ 5 


| 
U.S. IMPORTS FOR CONSUMPTION OF FLUORSPAR, BY COUNTRY AND CUSTOMS DISTRICT 


Country and customs district 


Containing more than 97% calcium fluoride (Саву — 


Great Falls MT 
n Houston, TX ___ 

Los Angeles, CA 
2 Мем Orleans, LAC 


Baltimore, MD 

. — Laredo, TX |. 

Е New Orleans, ГА __ 

M Total . .— ./— HOPES 
_ Mongolia | | 

| Houston, TX —. з лы. 

_New Orleans, LA о 


Mexico: 


. South Africa: 


Great Falls, MT — 
... Houston, TX 


e a 
Containing not more than 97% CaF;: 


"PN Total 


___ New Orleans, LA 50 
_ Tol 
. Namibia: _ 
.. Charleston SC —— 
"x Houston, TX 
__ Total 

_ Grand total ——— 
—Grand total, all grades 
— Zero. С 


1 
е аге rounded to no more than three significant digits; 


Cost, insurance, and freight values at U.S. ports. 


Source: 
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5008 2009 - 

~ Quantity Е Value? Quantity Value? 
(metric tons) (thousands) (metric tons) (thousands) 
3,720 $1,540 - -- 
6 15 319 $38 
117,000 39,100 45,100 15,000 
_ Е 103 13 
63,200 26,400 21,600 9,210 
ном 31 
184,000 67,100 67,300 24,300 
133 17 = = 
_ = 536 241 
74,100 18,600 42,100 12,900 
_ 175,000 — 23,400 217,000 33,100 
249.000 42,000 260.000 46200 
A = 28,600 8,590 
___ 5,500 _ 2400 Еа - 
5.500 2.100 28600 — 8590 
| 7 D E 
i; 
258 106 T У 
51,100 12,000 38,800 11,800 
_ 5,360 _ 1,960 22,000 7,300 
56,700 14.100 — 60800 ^ 19.100 
55 51 130 17 
25888 69 446 52 
643 120 56 | 20 
496.000 125.000 417.000 98,300 
-- -- | 5 
5,100 522 4.430 448 
70.100 — — 7,510 52.900 5.810 
75.200 8040 573007 6250 
283 26 " Е 
519 45 203 24 
802 71 203 24 
E 76,000 8,110 57,500 6,290 
(572,000 133.000 ——— 475.000 105,000 


may not add to totals shown. 


U.S. Census Bureau; data may be adjusted by the U.S. Geological Survey. 
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TABLE 6 


U.S. IMPORTS FOR CONSUMPTION OF HYDROFLUORIC ACID, BY COUNTRY' 


| Country 
Canada 
China 


France 


Germany 
Hong Kong 
India 

Japan 
Liechtenstein 
Lithuania 
Mexico 
Singapore | 
South Africa 
Spain 
Switzerland 
Taiwan 
United Kingdom 
© Total 


— Zero. 


2008. 
Quantity Value 
(metric tons) (thousands) 
23,900 $48,400 
1.690 2.430 
(3) 2 
562 1,420 
71 142 
1.240 2.520 
1 90 
105,000 117,000 
79 209 
34 133 
(3) 5 
133.000 172.000 


2009 
Quantity Value 
(metric tons) (thousands) 
11.000 $39.500 
4.110 4.270 
404 1.250 
33 39 
120 164 
559 1,180 
(3) 9 
97,600 114,000 
64 211 
13 22 
(3) 3 
(3) 2 
49 134 
(3) 3 
114,000 161.000 


1 * . * . 
Data аге rounded to по more than three significant digits; may not add to totals shown. 
"Cost, insurance, and freight values at U.S. ports. 


3Less than У unit. 


Source: U.S. Census Bureau. 


TABLE 7 
U.S. IMPORTS FOR CONSUMPTION OF CRYOLITE, BY COUNTRY! 
E mE 2008 2009 
Quantity Value? Quantity Value 
Country (metric tons) (thousands) (metric tons) (thousands) 

Canada o 398 $118 5 $14 
China | 1.590 1.460 498 357 
Denmark 450 416 151 288 
Сегтапу MEM 2,280 2,440 878 1,330 
Hungary m 345 382 250 346 
india | 9 = is 
Japan mE 2,450 3.200 860 1,070 
Mexico | u И Е -- -- 81 30 
Turkey T 20 4 ше б 
United Kingdom AM 120 160 103 195 
Other PHP pon - ail u Sr 2 

Tod 0 о 7650 8180 — 2830 3,630 
"Revised. -- Zero. 
! Data are rounded to no more than three significant digits; may not add to totals shown. 
2 Cost, insurance, and freight values at U.S. ports. 
Source: U.S. Census Bureau. 
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ТАВГЕ 8 
U.S. IMPORTS FOR CONSUMPTION OF ALUMINUM FLUORIDE, BY COUNTRY! 


— - — —— -—— AL LB 


2008 2009 

Quantity Value? Quantity Value? 
"NN Country _ (metric tons) (thousands) (metric tons) (thousands) 
Canada 15,400 $21,100 — 6,950 $11,000 
China — ПШ 28,900 44,500 10,200 14,500 
шу ОО 102 149 Е = 
Japan | m 65 201 (3) 4 
Мехїсо m | 9 1.460 1,280 
Other* 3,100 3,400 45 | 95 
_ Total 47,600 — 69,400 18700 26,800 
s: Zero. р m 


Data are rounded to no more than three significant digits; may not add to totals shown. 
5 


~ 


Cost, insurance, and freight values at U.S. ports. 
*Less than ^ unit. 


"Includes Brazil (2008), Germany, India (2009), the Netherlands (2009), Sweden, 
Switzerland (2008), and the United Kingdom (2008). 


Source: U.S. Census Bureau. 
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TABLE 9 
FLUORSPAR: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons) 


u 7 Country and grade" i 1 6 


ceni | | 2005 2006 2007 2008 2009* 
rgentina — EE Е | 7.502 8.278 9.715 15.098 ' 5 
Brazil, marketable: — | | = ры, 
Acid grade M _ 42,043 41,373 44.869 45,342 ' 44,559 
— Metallurgical grade E 24.469 22241 20.582 ' 19.014 ' 19.500 Р 
Total — — _ i i 66,512 63.604 65.451 ' 64356' — 64059 — 
China* Е _ 
Acid grade | i y 1,650,000 1,800,000 1,850,000 1,900,000 1,600,000 
‘Metallurgical grade“ = 1,150,000 1,300,000 1.350.000 1.350.000 1.300.000 
| Toad — — |, MEM 2,800,000 3,100,000 3,200,000 3,250,000 2.900.000 — 
Egypt TM LU 549 550 * 1.080 ' 470 ' 500 
France = | 
Acid and ceramic grades un Е 80.000 35.000 _ " _ 
_ Metallurgical grade — o | 10.000 5 000 АЧ _ p 
|. Toal _ Е 90.000 40.000 = = EN 
Germany, acid grade | 35.364 53.009 54.359 48.519" 45.000 
India: ' " Е 
Acid grade | | EN 4,400 500 1.000 1.500 1,600 
_ Metallurgical grade _ Е | 6.500 Е S.800 5.000 5.500 5.600 
_ Toa __ | u | 10,900 6,300 6.000 7.000 | 7200 — 
iran? | | 64.601 65.000 68,192 ' 65.000 * 65,000 
Italy" | о | 15.000 8.000 5 » » 
Kazakhstan | MEE nd у 30.000 64.000 ° 66,300 67,000 
Kenya, acid grade um 97.261 83,428 82,000 98,248 15,667 
Korea, North, metallurgical стаде“ В | zt _' r К _ 
Kyrgyzstan | EET EMEN 4.000 4.000 4,000 4.000 4.000 
0 
Mexico" - 4&4 : 
~ Acid grade MR _ 324,568 у 466,000 У 513,000 630,000 630,000 
— Metallurgical grade | = u | 550.882 E 470.000 " 420.000 428.000 _ 410,000 — 
оо Тоа ||| — D 875.450 936,000 " 933,000 1,060,000 1,040,000 
Mongolia: E Se & ee ==. 
Acid grade? — 0 a _ . 93,700 ' 108,300 ' 109,900 115,700 115,300 
7 Other grades — 0 25 - — 233,400 — 239400' 245,000" 2191007 344.200 — 
— Total | eee REM TE = 327,100 347,700 ' 354,900 ' 334,800 ' 459,500 
А o, acid grade и Е 114,740 94,254 78,900 60,700 75,000 
а acid ip unus Em Е 105,700 121,700 109,300 ' 108,800 ' 73,580 
Pakistan. metallurgical grade" | : = | 1.040 2,839 9 1,500 1,400 1,300 
Romania, metallurgical стаде“ СНЕ | 15,000 15,000 15,000 15,000 15,000 
Russia! | ЕО = 245,500 ° 210,000 180.000 269.000 240.000 
South Africa" ое Ere ЕРУ EN 
Acid grade — — "e "RS 250.000 240.000 268,000 281.000 ' 196,000 
. Metallurgical "ro __ не = 16000 . 16.000 |. 17,000 . 18.000 ' 800 _ 
Total о окото 256000 , — 285000 299.000" Јр 
$ ain: а e -— —— 
cun О 348 135,864 132,753 133.000 125.000 
^ Metallurgical | grade | E S |. 106500 _ 17.241 16.279 16300 .— 015000 . 
^ Total MEL — Е 143,995 153,105 149,032 149,300 140.000 
Tajikistan’ __ E 8.500 8,500 8,500 8,500 8,500 
а)! ERN = mcm г 
Thailand. metallurgical grade ч Е 295 3,240 1,820 29.529 3,000 
d Kingdom" M" 56.417 ' 49,676 ' 44,936 ' 36,801 ' 18,536 
Unitec L——— em 5 360,000" 5,660,000" 5,720,000 5,990,000" 5,460,000 
Grand total _. -—– + - - > - 00 2t Ead c LL " 


See footnotes at end of table. 
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TABLE 9—Continued 
FLUORSPAR: WORLD PRODUCTION, BY COUNTRY" 


ee es -—— 
- = 


‘Estimated. "Preliminary. ‘Revised. -- Zero. | 
"World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 

?Table includes data available through May 25, 2010. 

"In addition to the countries listed, Bulgaria is thought to have produced fluorspar in the past, but production is not officially 
reported, and available information is inadequate for the formulation of reliable estimates of output levels. 

*An effort has been made to subdivide production of all countries by grade (acid, ceramic, and metallurgical). Where this information 
is not available in official reports of the subject country, the data have been entered without qualifying notes. 


"Includes submetallurgical-grade fluorspar used primarily in cement that may account for 33% to 50% of the quantity. 
Мите closed in 2006. 


"Year beginning April | of that stated. 


‘Year beginning March 21 of that stated. Data for 2005 is reported by Iranian Mines and Mining Development and Renovation 
Organization. 


"Reported figure. 

Data аге reported by Servicio Geológico Mexicano, quantities by grade may be estimated. 

' Data аге reported by Mineral Resource Authority of Mongolia. 

"Flotation concentrate, including less than 97% CaF; material. 

Data were in wet tons, but have been converted to dry tons to agree with other data in table. 


"Based on data from the South African M inerals Bureau; data show estimated proportions of acid-, ceramic-, and metallurgical-grade 
fluorspar within the reported totals. 


"рака аге reported by British Geological Survey. 
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GALLIUM 
By Brian W. Jaskula 


Domestic survey data and tables were prepared by Lisa Mersdorf, statistical assistant. 


In 2009, no domestic production of primary gallium was 
reported and gallium metal and gallium arsenide (GaAs) wafer 
imports continued to account for most of the U.S. gallium 
consumption. Metal imports were 13% lower than those in 2008, 
with Canada, Germany, the United Kingdom, and China, in 
descending order of imports by gallium content, as the leading 
sources of imported gallium. Doped GaAs wafer imports were 
29% lower than those in 2008; Germany and Japan were the 
principal sources. Almost all gallium consumed in the United 
States was in the form of GaAs and gallium nitride (GaN) and 
was used in integrated circuits (ICs) and optoelectronic devices 
[laser diodes, light-emitting diodes (LEDs), photodetectors, and 
solar cells]. Gallium consumption decreased by 1396 from that 
in 2008. In 2009, gallium consumed in the United States was 
less than the gallium imported because a large portion of the 
0.5. imports was estimated to be low-purity material that was 
refined in the United States and shipped to other countries. 

In 2009, estimated world crude gallium production was 79 
metric tons (t), 2996 lower than that in 2008. Principal producers 
were China, Germany, Kazakhstan, Russia, and Ukraine. Plants 
п Hungary, Japan, and Slovakia also recovered gallium. Refined 
gallium production was estimated to be about 122 t, which 
included some new scrap refining. Refined gallium was produced 
in China, Japan, the United Kingdom, and the United States. 


Legislation and Government Programs 


The U.S. Department of Energy (DOE) awarded $6.4 million 
to four research projects focused on improving green LEDs and 
iin blue emitters. Of the total, $4.6 million was provided via 
ld Mons Recovery and Reinvestment Act (ARRA). These 
* uc aie the DOE's effort to advance state-of-the-art 
No ighting (SSL) used for general lighting applications. 
Mo. recipients included the National Renewable Energy 
Sandia a the Pacific Northwest National Laboratory, 
eae Laboratories, and the U.S. Army Laboratory 
$59 million ОГА Тодау, 20091). The DOE also announced that 
$$]. Mis phi funding had been allocated for additional 

Northrop ui development (LEDs Magazine, 2009b). 
Рада Согр. (Los Angeles, CA) and TriQuint 

9 million Г, Р с. (Hillsboro, OR) were respectively awarded 
Projects jn $162 million Defense Advanced Research 
yhamic-ran ке (DARPA) multiyear contracts to create high- 
aerospace Бе igital GaN circuits for future defense and 
оов The contracts support the first phase 
(NEXT) md Electronic NeXt-Generation Technology 
CIICUits, have ће. igital GaN circuits, unlike analog GaN 
. ч * potential to increase operating frequencies 
Voltages. The NT employing very high breakdown 
dramatic impr. corey cuit design was expected to lead to 
mixed.s; In the performance of radio frequency 
to fun !gnàl electronic circuits and was expected 


ета у i 
GALLIUM зубу У Improve performance in U.S. military and 


ib 


space applications (Northrop Grumman Corp., 2009; TriQuint 
Semiconductor, Inc., 2009). 


Production 


No domestic production of primary gallium was reported in 
2009 (table 1). Recapture Metals Inc. (Blanding, UT) recovered 
gallium from scrap materials, predominantly those generated 
during the production of GaAs. Recapture Metals' facilities have 
the capability to produce about 40 metric tons per year (t/yr) 
of high-purity gallium. The company recovered gallium from 
its Customers’ scrap on a fee basis and purchased scrap and 
low-purity gallium for processing into high-purity material. 

In August, Recapture Metals was acquired by Neo 
Performance Materials Ltd. (Toronto, Ontario, Canada), a 
producer and processor of magnetic powders, and rare earth 
and zirconium-based engineered materials. As a wholly owned 
subsidiary of Neo Performance Materials, Recapture Metals 
retained its name (Metal-Pages, 2009b). 


Consumption 


Gallium consumption data were collected by the U.S. 
Geological Survey from a voluntary survey of U.S. operations 
In 2009, there were 11 respondents to the consumption of | 
gallium survey, representing 61% of the total canvassed. Data in 
tables 2 and 3 were adjusted by incorporating estimates to reflect 
full industry coverage. Many of these estimates were based on 
company 2009 10—K reports submitted to the U.S. Securities 
and Exchange Commission. 

More than 99% of the gallium consumed in the United 
States was in the form of GaAs or GaN. GaAs was used to 
manufacture optoelectronic devices (laser diodes, LEDs, 
photodetectors, and solar cells) and ICs. ICs accounted for 7494 
of domestic consumption, optoelectronic devices accounted for 
25%, and 1% was used in research and development and other 
applications (table 2). GaN principally was used to manufacture 
LEDs and laser diodes. 

In 2009, U.S. consumption of gallium for use in ICs was not 
significantly affected by the global economic downturn and 
remained relatively flat compared with that of 2008. Gallium 
use in LEDs and laser diodes increased by 41% from that of 
2008 owing to the exceptional growth in demand from the LED 
industry beginning in the third quarter of 2009. Gallium suppliers 
to the photodetector and solar cell industry were affected in 2009 
by the economic downturn. U.S. gallium consumption decreased 
by 83% compared with that of 2008, as photodetector and solar 
cell customers did not restock in 2009. 

Gallium Arsenide.—In 2009, the value of worldwide GaAs 
device consumption remained approximately flat compared 
with that of 2008 at $3.7 billion. Following a 5% decline in 
consumption during the first half of 2009, the GaAs device 
market rebounded strongly in the second half of the year owing 


27.1 


to the strong growth of GaAs-rich third-generation (3G) and 
fourth-generation (4G) "smartphones" (cellular telephones 
with advanced personal computer-like functionality). These 
devices use up to four times the amount of GaAs of previous 
generations of cellular telephones. In 2009, smartphone market 
sales increased by 15% from those of 2008 (Bernhardt, 2010; 
Semiconductor Today, 2010b). 

Sumika Electronic Materials Inc. (Phoenix, AZ) met 
increasing GaAs epiwafer demand by increasing production 
capacity of its Phoenix GaAs epiwafer foundry with the 
installation of an additional Aixtron 2600 G3 epi reactor 
(Sumika Electronic Materials Inc., 2009). 

To also meet growing GaAs wafer demand, EpiWorks Inc. 
(Champaign-Urbana, IL) announced plans to increase its 6-inch 
GaAs wafer production capacity to 100,000 wafers per year by 
vearend 2009. The company had previously boosted its 6-inch 
wafer production capacity to 50,000 wafers per year in 2007 
(Semiconductor Today, 20094). 

Gallium Nitride.—lncreased demand for GaN device 
applications, namely laser diodes, power electronics, and RF 
electronics, has provided significant growth opportunities 
for advanced GaN-based products. GaN power management 
applications, in particular, have shown much promise. GaN 
power transistors operate а! higher voltages and with a 
higher power density than current GaAs devices. GaN power 
transistors and amplifiers have allowed microwave designers to 
reduce heat sink requirements and part counts, enabling smaller 
systems with higher performance and greater efficiency. The 
key drivers of this emerging GaN-based technology have been 
military and defense applications. | 

[n September, scientists at the Massachusetts Institute of 
Technology (MIT) (Cambridge, M A) successfully integrated 
GaN with silicon to create à hybrid microchip that was 
expected to be smaller, faster, and more efficient than current 
silicon-based microprocessors. The MIT scientists anticipated 
that the new integration process would enable circuit and system 
designers to choose the best semiconductor material for each 
device in the microchip rather than having M B 006: by 
using only one material for all the circuits (зах аре, 2009). ыы 

In October, IQE plc (St. Mellons, United Kingdom) acquire 
United Kingdom-based GaN substrate firm NanoGaN Ltd. 

GaN had previously established a range of processes and 
Nano tual property relating to GaN materials and devices, 
intellectus Е „рпегагу nanocolumn technology for producing 
won ИРГЭ GaN substrates. The substrates 
sahen in the manufacture of high-quality о 
semiconductor lasers and ultrahigh brightness S 
(Huang, 2005). спев Inc. (RFMD) opened its GaN foundry 

RF ey МС. and indicated that its GaN technology 

‘ae in Greensboro, NV, or m 
У ted at high-power applications rather than 
was to be targ”. -frequency applications. The company’s GaN 
lower-poWer. higher ay was to be housed in the same facility 
manufacturing о cts (Semiconductor Today, 2009g). 
as its GaAs PI between Aixtron AG of Aachen, Germany, and 
rp. of Boise, ID, resulted in successful fabrication 
d blue LED chips on 6-inch sapphire wafers. Mass 


of GaN-base z capability of blue LEDs was previously limited 


manufacturin 


212 


to 2-inch and 4-inch wafers. Approximately 10,000 LED chips 
can be processed simultaneously on a 2-inch wafer, while 
90,000 LED chips can be processed simultaneously on a 6-inch 
wafer, thereby offering potentially significant cost savings in the 
manufacture of blue LEDs (Semiconductor Today, 20092). 

Light-Emitting Diodes.— Despite the global economic downtum, 
the worldwide high-brightness (HB) LED market increased to $5.4 
billion in 2009, a 6% increase from $5.1 billion in 2008. HB LEDs 
experienced record growth in the second half of 2009 as a result of 
the rapid shift to LEDs in computer notebook displays and liquid 
crystal display (LCD) televisions using LED-based backlighting. 
LED-based backlighting allows for lighter and thinner screens, 
higher color saturation, and lower power consumption compared 
with traditional cold-cathode fluorescent lamp backlighting sources. 
Research and consulting firm IMS Research indicated that 4676 
of all computer notebooks rapidly shifted to LEDs in 2009, up 
from only 6% in 2008. Approximately 3% of all LCD televisions 
used LED backlighting in 2009, up from virtually none in 2008 
(Semiconductor Today, 2009f, 2010c; Young, 2010). 

In addition to LED-based backlighting applications, many 
general lighting projects were also addressed by LED lighting, 
including installations in hotels and casinos, municipal lighting, 
parking garages, and retail establishments. LED lighting 
allowed for greater energy efficiency, longer lifespan, and 
improved quality of light (Steele, 2010). 

Research and consulting firm Strategy Analytics Inc. listed 
the main global segments for LEDs in 2009 as follows: 
signage, displays, and signaling, 3796; cellular and other mobile 
appliances, 30%; general illumination, 22%; automotive, 8%; 
and front-projection television and other backlighting, 3% 
(Young and Low, 2009). Total worldwide consumption of LEDs 
rose by 10.5% to 63 billion units in 2009 from 57 billion units 
in 2008. LED consumption in 2009 approached the industry's 
total capacity of 75 billion units, an 84% utilization rate 
(Semiconductor Today, 2010e). | 

LED firms began expanding their manufacturing capacities 0 
2009 in response to the growing popularity of LED backlighting 
and general LED lighting applications. Semiconductor 
Equipment and Materials International (SEMI) of San Jose, СА, 
indicated that seven new LED fabrication plants сате online in 
2009. SEMI announced that the region with the greatest number 
of LED fabrication plants was Taiwan (40%), followed by Japan 
(23%), and China (22%) (Semiconductor Today, 20104). 

Solar Cells.—Sustained high energy prices continued to 
spark interest in solar energy. Most of the solar cells that 
were manufactured for terrestrial applications were thin-film 
multijunction cells, with a substrate of germanium and layers 
of gallium indium arsenide and other gallium compounds. A _ 
lightweight, flexible, durable, and low-cost thin-film photovoltaic 
technology, copper indium gallium selenide (CIGS), has recently 
entered the printed solar cell market. CIGS modules can be 
directly integrated into building materials, consumer electronics 
for portable power, space applications, or configured as 
stand-alone modules for large-scale terrestrial deployment. 

Research and consulting firm Displaybank Co., Ltd. 
(Bundang, Republic of Korea) reported that CIGS was the 
Е +: inted solar cell market. 

astest growing technology within the prin lion 
In 2009, the worldwide CIGS market was valued at $96 m 
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and increased by 81% from that of 2008. In 2010, the worldwide 
CIGS market was estimated to grow to $240 million, a 15096 
increase from that of 2009 (Displaybank Co., Ltd., 2009). 

Several records for solar cell efficiency were achieved in 
2009. Spectrolab Inc. (Sylmar, CA) (a wholly owned subsidiary 
of The Boeing Co.) set a world record for terrestrial concentrator 
solar cell efficiency with a photovoltaic device that converted 
greater than 41% of the light that hit it into electricity. The solar 
cell incorporated improvements in wafer processing that raised 
the cell's overall efficiency. Additionally, Global Solar Energy 
Inc. (Tucson, AZ) achieved a record 15.45% efficiency for its 
CIGS thin film solar cell. The company's CIGS material used a 
flexible substrate that allowed it to be lightweight, flexible, and 
durable, unlike traditional solar panels which tend to be heavy, 
rigid, and fragile. Both solar cell efficiency records were verified 
by the DOE's National Renewable Energy Laboratory (Boeing 
Co., The, 2009; Metal-Pages, 2009a). 

In September, Solyndra Inc. (Fremont, CA) began 
construction of its second CIGS photovoltaic panel 
manufacturing plant. The plant was designed for an annual 
production capacity of 500 megawatts (MW) and was scheduled 
to open in late 2010. Solyndra’s photovoltaic system was 
engineered to generate considerably more solar electricity 
from conventional low-slope commercial rooftops while 
having lower installation costs than standard photovoltaic 
flat-panel technologies. The cylindrical shape allows sunlight 
to be captured across a 360° photovoltaic surface capable of 
converting direct, diffuse, and reflected sunlight into electricity. 
Conventional flat-surfaced solar panels typically offer poor 
collection of diffuse light and fail to collect reflected light from 
installation surfaces (Semiconductor Today, 2009b). 


Prices 


Since 2002, producer prices for gallium have not been 
к їп ee journals. Data in table 4 represent the average 
aaa, of gallium imported into the United States. 
und быы ining Journal indicated that low-grade gallium 
low-grade m. Шш, 2009. At the beginning of the year, the 

llogram О Price was reported to be about $450 рег 
рег bilo z d the price had decreased to about $400 
$350 per kilo у December, the price had decreased to about 

ж ш 
Value for low- isle Bureau import data, the annual average 

per kilo z% : (99.99%-риге) gallium was estimated to be 
008. м hi 16% lower than the estimated average value 
average estimated tds (>99.99%-риге) ра ит, the annual 

% lower T bae ue decreased to $449 per kilogram, about 

ensus Bureau d bn 2008. Import data reported by the U.S. 

© not specify purity, so the values listed in table 


Were estim 
Importe Peas based on the average value of the material 
and the country of origin. 


Foreign Trade 


for 2 


in 2008 (tabje ‚ gallium imports were 13% lower than those 


| е 5). С 
Kingdom (19%), nS (29%), Germany (20%), the United 


um 


"проце galli na (17%) were the leading sources of 


In addition to gallium metal, GaAs wafers were imported 
into the United States (table 6). In 2009, 28,300 kilograms 
(kg) of undoped GaAs wafers and 117,000 kg of doped GaAs 
wafers were imported. Imports of undoped GaAs wafers were 
significantly more than those in 2008, while imports of doped 
GaAs wafers were 29% less than those in 2008. The large 
volumes of undoped GaAs wafers were primarily imported from 
Canada and the United Kingdom. The large increase was most 
likely owing to intercompany transfers between foreign and the 
U.S. subsidiary of the same company. The data listed in table 6 
may include some packaging material and, as a result, quantities 
may be higher than the actual total weight of imported wafers. 


World Review 


Imports of gallium into Japan and the United States, the two 
leading consuming countries, were used as the basis for estimating 
world gallium production. Estimated crude gallium production 
was 79 t in 2009. Principal world producers were China, Germany, 
Kazakhstan, Russia, and Ukraine. Gallium also was recovered 
in Hungary, Japan, and Slovakia. Refined gallium production 
was estimated to be about 122 t; this included some new Scrap 
refining. China, Japan, the United Kingdom, and the United States 
refined gallium. Gallium was recycled from new scrap in Canada, 
Germany, Japan, the United Kingdom, and the United States, 

China.—In August, MCP Group SA (Tilly, Belgium) 
announced that it had formed a joint venture with Chinese 
company Golden Harvest Ltd. to create an integrated gallium 
operation capable of producing both low-purity and high-purity 
gallium. The joint venture, named MCP Crystal, consisted of four 
operations—three 99.99% (4N) plants and one 6N and 7N plant. 
The 4N plants were expected to collectively produce between 
70 t/yr and 80 t/yr of gallium. The plants were located in Henan 
Shangxi, and Sichuan Provinces (Metal Bulletin, 2009). ' 

In 2009, Aluminum Corp. of China Ltd. (Chalco) continued 
idling additional alumina refineries since the reduction of 
output first began in the last quarter of 2008 because of the 
deteriorating global economy and declining price of aluminum. 
By March, Chalco had cut alumina production by 4.1 million 
metric tons, equivalent to 3896 of its alumina refining capacity. 

As the largest producer of byproduct gallium in China, Chalco's 
reduction in alumina production was expected to affect the 
worldwide supply of gallium (Ye, 2009). 

Malaysia.—ln December, Osram Opto Semiconductors 
(Munich, Germany) announced the completion of its second 
LED chip production plant, in Penang, Malaysia. The new 
facility augmented the company's main production facility 
in Regensburg, Germany. The new facility produced indium 
gallium nitride (InGaN)-based LED chips, fabricated on 4-inch 
wafers, which form the basis for the blue, green, and white LEDs 
used primarily in architecture, general lighting, and display 
backlighting in mobile terminal devices (LEDs Magazine, 2009c). 

Taiwan.—lIn an effort to meet the growing demand for 
GaAs-based amplifiers, Kopin Corp. (Taunton, MA) announced in 
August that it had invested $6.3 million in its majority-owned Asian 
foundry venture, Kopin Taiwan Corp. to transition from 4-inch to 
6-inch GaAs epiwafer production (Semiconductor Today, 2009e). 

To meet the increasing demand for GaAs wafers, WIN 
Semiconductors Corp. of Taiwan opened the second of its 
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6-inch GaAs wafer fabrication plants. The new plant's capacity 
of 5,000 wafers per month (wpm) augments WIN's existing 
capacity of 7,000 wpm (Semiconductor Today, 2009h). 

In December, Visual Photonics Epitaxy Co. of Taiwan 
announced plans to expand its GaAs wafer production capacity 
by 40% to 60% in 2010 by increasing the number of its metal- 
organic chemical vapor deposition (MOCVD) reactors to 
30 from its current 22. The total expansion investment was 
expected to cost $18 million (Semiconductor Today, 2009c). 

SemiLEDs Corp. opened a third high-power LED chip facility 
in Hsinchu Science Park, Taiwan. The new production facility 
increased SemiLEDs high-power LED chip production capacity 
to 15 million chips per month. LG Corp. (Seoul, Republic of 
Korea) planned to establish a new LCD glass panel and LED 
backlight production facility in Paju, Gyeonggi Province, 
Republic of Korea. The plant eventually would Increase the 
company's LED production to four times its current capacity 
(LEDs Magazine, 2009a, d). 


Outlook 


According to IQE, “smartphones” represented а fundamental 
structural shift in mobile communications. Growth of | 
smartphones, which on the average contain 480% more GaAs-rich 
RF content than standard cellular telephones, were expected to 
account for 1996 of all handset sales in 2010, increasing to more 
than 50% by 2014. Installation of 3G and 46 mobile networks in 
India and the Republic of Korea were expected to aid the sales 
growth of smartphones further. Growth in GaAs demand will 
also be driven by new applications for wireless fidelity (WiF1) 
such as point-to-point communications, smart meters. and "s 
personal computer technologies. Strategy Analytics predicted that 
the GaAs industry would grow at à compound annual growth rate 
of 5%, increasing to $4.7 billion by 2014, up from $3.7 billion in 
2009 (Business Wire, 2010; IQE, ple, 2010). nmm 

Research and consulting firm iSuppli Corp. pre ictec the Ga 

wer management market would reach $184 million in revenue 
by 2013, up from virtually zero in 2009. The firm indicated 
that two events—silicon reaching its practical limits in power М 
management semiconductors and breakthroughs in growing Ga | 
layers on silicon—favored GaN power management devices taking 

el share away from conventional metal oxide semiconductor 
feld-effect transistors, driver ICs, and voltage regulator ICs. 

The GaN power management devices' improved efficiency and 

smaller size would be in high demand for portable electronic | 
oducts as well as for power-hungry enterprise servers and wired 

ше: infrastructure equipment (Shaw, 201 ee 

Strategy Analytics indicated that the U.S. defense industry 
would continue to be the driver for the RF and power : 
management GaN microelectronics market. The firm expecte : 
military applications to represent nearly one-half of the estimate 
$380 million market by 2014 (Semiconductor Today. 20102). 

According to Strategies Unlimited, the HB LED market Was 
expected to experience unprecedented growth opportunities | 
during the next 5 years from general lighting applications an 
backlights for LCDs in computer monitors, notebook computers, 
and televisions. The firm forecast that the HB LED market 
would increase to $8.2 billion in 2010, a 52% increase from $5.4 
billion in 2009, and projected the market to increase to $20.5 
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billion in 2014, growing at an average rate of 30.6% per year. 
The firm predicted LED unit volume growth of 44% in 2010, 
and forecast that by 2014 LED unit volume would be four times 
higher than that in 2009, exceeding 200 billion units. To meet 
the projected LED demand, Strategies Unlimited calculated that 
200 additional MOCVD reactors would be needed by 2010 and 
another 280 reactors would be needed by 2011 (Steele, 2010). 
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TABLE 1 
SALIENT U.S. GALLIUM STATISTICS! 


(Kilograms unless otherwise specified) 


BEEN 2005 2006 2007 2008 2009 
Production n E: = Каш 9 
Imports for consumption 15,800 — 26900 — 37100 41.9 35900 
Consumption — — 18,700 20,300 25,100 28,7 00 A 
Price? __dollars per kilogram _ 538 443 о ag 0 
-- Zero. us - —— ы 449 


! Data are rounded to no more than three significant digits. 
"Estimate based on average value of U.S. imports of high-purity gallium. 
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TABLE 2 
U.S. CONSUMPTION OF GALLIUM, ВУ END USE"? 


(Kilograms) 
_ End use Е | НА 2008 md 2009 
Optoelectronic devices: DI mE 
Laser diodes and light-emitting diodes — 3,800 5.370 
| Photodetectors and solar cells БО 5.040 849 
Integrated circuits: BEN 
Analog | | u 16,900 17,200 
Орвар 2.310 1.280 
Research and development - E E 497 135 
Other D S 110 68 
Total Е Е , MM 28.100 | | 24,900 


! Data are rounded to no more than three significant digits; may not add to 
totals shown. 


"Includes gallium metal and gallium compounds. 


TABLE 3 
STOCKS, RECEIPTS, AND CONSUMPTION OF GALLIUM, BY GRADE"? 


(Kilograms) 
i Beginning Ending 
Purity stocks Receipts Consumption stocks 

2008: О | an 
7 99,99% to 99.999% 3,530 155 976 2,710 
9999994 2420 6,060 7.550 929 
7 99.99999% to 99.999999% Я“ 622 500 175 
^ Tod o 6.010 6,830 9,030 — 3,820 
2009: Е 
^ 99.99% to 99.999% = 2,710 528 _ 3240 
9999994 = 929 927 1,120 740 
7 99.99999% to 99.999999% | 3 383 (438 118 

Toad | 3820 1,840 1,550 — 4.100 
-- Zero. 


! Consumers only. 


?Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 4 


ESTIMATED AVERAGE GALLIUM PRICES 


(Dollars per kilogram) 


| Gallium metal 


TABLE 5 


2008 2009 
579 449 
361 304 


U.S. IMPORTS FOR CONSUMPTION OF GALLIUM (UNWROUGHT, WASTE, AND 


SCRAP), BY COUNTRY! 


= 2009 — 
Quantity Quantity S 

u Country — — (kilograms) Value? (kilograms) Value? 

Аттепіа 888 5396,000 Е 
Сапада Е u 10,200 6,130,000 10,500 — $3,670,000 
China — НИ 6,600 2,930,000 6,100 2,240,000 
France _ РООГО 98 107,000 719 325.000 
Germany — NEN 13,500 5,080,000 7,110 2,630,000 
Hungary —— — 5 1,410 639,000 ge - 
Japan "P Jo 616 548,000 915 504,000 
Singapore _ аа 516 204,000 -- E 
Ukraine ЕЕ 1,170 445,000 3,750 990,000 
United Kingdom "- 5,930 1,950,000 6,740 2,170,000 
Other "m 145 ' 29,400 ' 106 38,700 


41100 18,500,000 3 


‘Revised. -- Zero. 


35,900 — 12,600,000 


| bru аР 
Data are rounded to по more than three significant digits; may not add to totals shown 


2 
Customs value. 


Source: U.S. Census Bureau. 


TABLE 6 


U.S. IMPORTS FOR CONSUMPTION ОЕ GALLIUM ARSENIDE WAFERS, BY COUNTRY! 


г 2008 (2009 | 
Quantity 2G Quantity | 
Material and country (kilograms) Value" (kilograms) Value’ 

Undoped: | | К mE mE | | Е i 
ET о 94 $37,600 30 $16,000 
_ Canada g 2 15.800 2.480.000 
France E 250 48.800 Е а: 
_ Japan 112 12,600 72 3,600 
т ы о. 150 25.000 E " 
Ww. 2 324 101.000 886 173.000 
"United Kingdome — _ 18 3.800 11,500 21,900 
“Other ——— 7' 11.700 ' 13 24,200 
^ Total 0009885 — 241.000 28,300 2.720,000 

Doped: M НИЕ 

China 20.800 19,500,000 5.680 10,200,000 
Finland ^ 12.600 6,030,000 1,370 1,410,000 
EC AMEN 2.810 6.480.000 1,630 4,290,000 
“Germany _ 34,100 33,500,000 29,500 18,200,000 
Italy 2.330 352.000 6,120 196.000 
japan | 60,900 54.000.000 52.800 57,000,000 
Korea, Republic of 13,600 2,400,000 2,610 946,000 
Malaysia 3,720 853,000 82 43,300 
© Singapore 2,180 5,180,000 6.430 10,100,000 
Taiwan 7,860 22,000,000 7,560 22,000,000 
niet Kingdom - - 1,290 1,190,000 1.160 2,280,000 
Other 2580! —— 3,690:0007 2050 — 1,790,000 
^ Total 165,000 155,000,000 117,000 129,000,000 


"Revised. -- Zero. 
! Data are rounded to no more than three significant digits; may not add to totals shown. 


2Customs value. 
Source: U.S. Census Bureau. 


TABLE 7 
ESTIMATED WORLD ANNUAL PRIMARY GALLIUM 
PRODUCTION CAPACITY, DECEMBER 31, 2009! 


(Metric tons) 


Country ______- Capacity 
China _ Я 
Germany E n" 35 
Hungary | | 8 
Japan 20 
Kazakhstan. m 25 
Russia Я a 19 
Slovakia | 8 
Ukraine 040 
_ Total 184 


"Includes capacity at operating plants as well as at plants on 
standby basis. 
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GARNET, INDUSTRIAL 
By Donald W. Olson 


Domestic survey data and table were prepared by Connie Lopez, statistical assistant. 


In 2009, U.S. production of crude garnet concentrate for 
industrial use was estimated to be 45,600 metric tons (t) valued 
at about $6.85 million (table 1). U.S. imports and exports of 
industrial garnet were estimated to be 37,900 t and 13,200 t, 
respectively. U.S. apparent consumption was estimated to be 
70,300 t. 

This report includes information on garnet produced in the 
United States that was used for industrial purposes. Current 
information on gem-grade garnet can be found in the U.S. 
Geological Survey (USGS) Minerals Yearbook, volume 1, 
Metals and Minerals, chapter on gemstones. Trade data in this 
report are from the U.S. Census Bureau. АП percentages in the 
героп were computed using unrounded data. 

The name "garnet" comes from either the Middle English 
word “gernet,” meaning dark red, or the Latin word "granatus," 
meaning grain, possibly a reference to the pomegranate (Punica 
granatum), a fruit plant with red seeds similar in shape, size, 
and color to some garnet crystals. Garnet has been used as a 
gemstone for centuries. Garnet necklaces have been found in 
burial sites as far back as the Bronze Age, and garnet is found 
among the ornaments adorning the oldest Egyptian mummies. 
Gamet also is ideal for many industrial applications because 
of its angular fractures, relatively high hardness and specific 
gravity, chemical inertness, nontoxicity, lack of crystalline silica, 
and its ability to be recycled. 

| Garnet 15 the general name given to a group of complex 
silicate minerals, all with isometric Crystal structure and similar 
Properties and chemical composition. The general chemical 
formula for the garnet minerals is A,B,(SiO,),, where A can 
be calcium, ferrous iron, magnesium, or manganese, and B 
can be aluminum, chromium, ferric iron, or rarely, titanium. 

The most common garnet minerals are classified into three 
groups—the aluminum-garnet group, the chromium-garnet 
Тоир, and the iron-garnet group. The most common minerals 
of the aluminum-garnet group are almandine or almandite, 
srossularite, pyrope, and spessartite. Andradite is the most 
соттоп iron-garnet mineral, and uvarovite is the most common 
chromium garnet. Garnet occurs worldwide in many rock types, 
principally gneisses and schists; other sources include contact 
metamorphic rocks, metamorphosed crystalline limestones, 
Pegmatites, and serpentinites. Alluvial garnet is associated with 
heavy-mineral sand and gravel deposits in many parts of the 
world. Occurrences of garnet are numerous; however, relatively 
few commercially viable garnet deposits have been discovered. 


Production 


The U.S. industrial garnet industry is dominated by a 
few major producers. The рате! industry has encountered 
progressively higher production costs and tighter profit margins 
since (ће mid- 1990s. These factors have resulted in the loss 
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of noncompetitive producers. Because of the need to keep 
production costs at a minimum, the most competitive producers 
are those who produce garnet in combination with one or 
two other minerals, have reserves that can be mined at a low 
cost, and have the ability to react rapidly to changes in market 
demand. The value of industrial garnet is influenced by the size 
and grade of reserves, the type and quality of garnet mined, the 
proximity of deposits to infrastructure and consumers, and the 
milling costs. Pricing within the U.S. garnet industry is very 
competitive, and suppliers must provide a high level of customer 
service. The majority of industrial-grade garnet mined in the 
United States is almandine (iron aluminum silicate) and pyrope 
(magnesium aluminum silicate); some andradite (calcium iron 
silicate) also is mined domestical ly. Industrial garnet is produced 
from alluvial bar and beach deposits, like those in Idaho and 
Montana (also those in Australia and India), and it is produced 
from hard rock deposits, like those in New York (Moore, 2006). 

Four U.S. companies accounted for all domestic production— 
one in Idaho, one in Montana, and two in New York. The 
USGS obtained the data in this report through a survey of U.S. 
industrial garnet producers. Two of the four domestic 

| producers 

reported their output and sales to the USGS, and production 
amounts and values for the nonreporting companies Were 
estimated. 
И е и of crude рате! concentrate for 

| 5 estimated to be 45.600 t valued at about $6.85 
million (table 1). This was a 28% decrease in productio 
a decrease of 49% in value compared with 62 9 e 
$13.6 million ; ‚200 t valued at 

‘© million in 2008. The United States accounted Ё 

3% of global industrial garnet production. Refined m 
material sold or used during 2009 was 22 100 uni 

ll; | ' "v t valued at $6.10 
million, a unit value of $276 per ton, which was a 560 
їп quantity, a decrease of about 55% in nat 
increase in unit value compared with th 

| е2 

producers in 2009 were Barton Mines Co finire Garnet 
County, NY; Emerald Creek Garnet Со. ; : in Warren 
ID: N | 0. In Benewah С 

; NYCO Minerals, Inc. In Essex County NY oun 

‚ : , „а 

МаПеу Garnet LLC in Madison County, M bs Ruby 


decrease 
value, and а slight 


Clinton County, NY processed 
» NY, and 
NYCO Minerals in 2009. Ы 


Consumption 


States ac 


: filtration. 1594. 
о. Domestic industries 


that consume garnet include aircraft and motor vehicle 
manufacturers, ceramics and glass producers, electronic 
component manufacturers, filtration plants, glass polishing, 
the petroleum industry, shipbuilders, textile stonewashing, and 
wood-furniture-finishing operations. 
Most industrial garnet is used as an abrasive because of 
its hardness, which ranges from 6 to 7.5 on the Mohs scale. 
High-quality, high-value garnet grain has been used principally 
for such applications as optical lens grinding and plate-glass 
grinding for more than a century; industrial diamond and fused 
aluminum oxide are competitors in these applications. In recent 
years, industrial garnet powders have been used for high-quality, 
scratch-free lapping of semiconductor materials and other 
metals. Garnet has replaced some silica sand in the blast 
cleaning market because garnet does not have the health risks 
associated with the inhalation of airborne crystalline silica dust. 
At present, however, silica sand and mineral slag continue to 
be the most widely used media in blasting. The U.S. petroleum 
industry is one of the leading garnet-consuming industries, using 
garnet for cleaning drill pipes and well casings. The aluminum 
aircraft manufacturing and shipbuilding industries use garnet 
for blast cleaning and for finishing metal surfaces. Similar 
uses include the cleaning and conditioning of aluminum and 
other soft metals as well as metal cleaning by structural steel 
fabrication shops. Garnet entrained in high-pressure streams 
of water also is used to cut many different materials. Garnet. 
powders generally are used x antiskid surfaces, antislip paints, 
d ceramic polishes. 
grin MADE garnet, which has lower hardness | 
and is more highly fractured, is used as a filtration medium in 
water purification systems because of its relative inertness and 
resistance to chemical degradation. Garnet is well suited for 
water filtration and treatment because it 15 relatively heavy and 
chemically stable. Mixed-media water filtration, which "id 
а mixture of anthracite, garnet, and silica sand, has displace | 
older filtration methods because it provides better water i ity. 
Garnet competes with ilmenite, magnetite, plastics, and silica 
Itration medium. 
лм include the manufacture of id — 
abrasives and the finishing of felt, hard rubber, leat s astics, 
ood. In the coated-abrasive market, garnet falls between 
ше artz sand or staurolite and more costly manufactured 
pup = ch as fused alumina and silicon carbide. Garnet 
aug E t than quartz sand in most coated-abrasive 
к ш i its friable nature and lower hardness, 
applications. о f d abrasives in 
te with manufactured a 
arnet cannot come that require substantial metal 
metalworking applications that req 


removal. 


Prices 


| t is priced at a wide range, depending on 
Industria! ES cua purchased, source, and type. 
NET ^ domestic values for crude concentrates for | 
200 plications ranged from about $83 to $226 а 
‘th an average for the year of $150 per ton. Domes ic 
un fined garnet for different applications sold during 
| мене from $83 to $331 per ton, with an average for 
the уеаг 


the year of $276 per ton. 
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The estimated average values of garnet from other leading 
producers around the world based on the value of import 
shipments are as follows: Australia, $197 per ton; Canada, $312 
per ton; China, $361 per ton; and India, $209 per ton. 


Foreign Trade 


Lower priced foreign imports slowly began displacing U.S. 
production in domestic markets during the 1990s. For the past 5 
years, industrial garnet imports have provided between 44% and 
60% of the U.S. total industrial garnet supply. 

The U.S. Census Bureau compiles trade data on exports and 
imports of industrial garnet mixed with other natural abrasive 
commodities, such as emery and corundum, so the data cannot 
be identified specifically as garnet. Based on reports from some 
producers and other industry sources, exports and imports of 
industrial garnet were estimated to be 13,200 t and 37,900 t, 
respectively, in 2009. Exports increased by about 6% from those 
of 2008, and imports decreased by about 23% compared with 
those of 2008. In 2009, Australia, Canada, China, and India 
continued to supply the majority of the U.S. garnet imports, with 
Australia providing 45%; India, 39%; China, 10%; Canada, 3%; 
and other countries, 3% of industrial garnet imported into the 
United States for consumption. Garnet exported by the United 
States was shipped to Asian, Canadian, Caribbean, Central 
American, European, and South American markets. About 63% 


of garnet exports from the United States went to Canada and 
Mexico. 


World Review 


The USGS estimated total world industrial рате! production 
to be about 1.39 million metric tons. In 2009, India, China, 
Australia, and the United States, in decreasing tonnage order, 
were the leading producers. In 2009, India produced about 50% 
of total global production; China, about 32%; Australia, 12%; 
the United States, about 3%; and other countries, about 3%. 
Russia and Turkey have been mining garnet in recent years, 
primarily for domestic markets. Small garnet-mining operations 
also are located in Canada, Chile, the Czech Republic, Pakistan, 
South Africa, Spain, Thailand, and Ukraine. Production in most 
of these countries is for domestic use. 

Australian industrial garnet production and exports have been 
increasing since 1998 and are expected to continue increasing. 
China and India also have increased garnet output in the past 
decade and have become significant garnet sources for other 
countries. Worldwide end uses and their estimated market shares 
are abrasive blasting media, 60%; waterjet cutting, 20%; water 
filtration, 10%; and other end uses, 10% (Rapple, 2006). 


Outlook 


The U.S. garnet industry has encountered higher pe 
costs and tighter profit margins during recent years. The x 
has also been competing with lower-priced foreign impo 
that have displaced U.S. production in domestic ш 
so much so that for 2 of the past 5 years, industrial рате т 
imports have exceeded domestic industrial garnet n 
This has resulted in the closure of noncompetitive uade " 
Because of the need to keep production costs at 2 minimum, 
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most competitive producers are those who produce garnet in 
combination with one or two other minerals, have reserves that 
can be mined at a low cost, and have the ability to react rapidly 
to changes in market demand. An example of this type of mining 
operation is the mine being developed in Coos County, OR, 

by Oregon Resources Corp. The mine was expected to begin 
production during mid-March 2011 and be in full operation 

by fall 2011. Oregon Resources estimated that the mine will 
produce 635,000 tons per year of ore, yielding 54,400 t of 
chromite and 16,300 to 18,100 t of spessartite garnet each year. 
The garnet is intended for waterjet cutting markets. Zircon will 
also be produced. Oregon Resources projected a 15-year mine 
life for the operation (James Dingman, director of marketing and 
sales, Oregon Resources Corp., written commun., February 28, 
2007; oral commun., December 17, 2010). 

Worldwide demand for industrial garnet is expected to 
continue, especially within the markets for abrasive grains for 
waterjet cutting and for abrasive blasting media. Garnet demand 
also is expected to continue for aircraft manufacturing and 
shipbuilding where significant amounts of garnet are used for 
blast cleaning and finishing of metal surfaces and for waterjet 


cutting. 
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TABLE | 
SALIENT U.S. INDUSTRIAL GARNET STATISTICS! 


2005 2006 Qo ш а 
(T T IUD: x: —— 9 . 908 20 
_ Crude production: _ Ш иц | m m 
Quantity —  — —  —  metictons __ 40100 34100 61400 — 62900 — 45,60 
_ Value — thousands ^ $3840 $4240 SII. 300 —  $13600 — а 
__ Sold or изед:? TEE = E n 
..€Quantity ______ un metric tons |. 23100 16.800 20,700 49,800 2 
Value | thousands _ — $6200 55.330 — $5830 — $13, soo E 
_ Exports: pe^ А ___ $6,100 
___ Quantity _ E MM ‘metric toi tons - 13,400 cs аЗ, 300 — _ 12 000 | 12,500 | 
... Value thousands $9,700 $9450 $9,620 $» 050$ Е 
__ Imports for consumption: sa dos 
— Quantity рес 41,800 - 50,800 — 52.300 49.200 
__ Value ОНА _ thousands $5,910 58,340 _ 58, 010 — _ $i „500 _ 900 
_ Apparent consumption?  metrictons = 68600 71.600 — 102000 997309 ^ E о 
1,190,000 — 1 370 000 — 1,380 380000 — 1310000 1 1,390 ue 


World, |, production" do. 


"Estimated. do. Ditto. 


' Data are rounded to no more than three significant digits. 


“May exclude some unreported exports. 
"Domestic production plus imports minus exports. 
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GEMSTONES 
By Donald W. Olson 


Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and the world production table was 


prepared by Glenn J. Wallace, international data coordinator. 


In 2009, the estimated value of natural gemstones produced 
in the United States was more than $8.41 million, and the 
estimated value of U.S. laboratory-created gemstone production 
was more than $27.2 million. The total estimated value of U.S. 
gemstone production was about $35.6 million. The value of U.S. 
gemstone imports was $13.3 billion, and the value of combined 
U.S. gemstone exports and reexports was estimated to be $10.5 
billion. 

In this report, the terms “рет” and “gemstone” mean any 
mineral or organic material (such as amber, pearl, petrified 
wood, and shell) used for personal adornment, display, or object 
of art because it possesses beauty, durability, and rarity. Of 
more than 4,000 mineral species, only about 100 possess all 
these attributes and are considered to be gemstones. Silicates 
other than quartz are the largest group of gemstones in terms 
of chemical composition; oxides and quartz are the second 
largest (table 1). Gemstones are subdivided into diamond and 
colored gemstones, which in this report designates all natural 
nondiamond gems. In addition, laboratory-created gemstones, 
cultured pearls, and gemstone simulants are discussed but are 
treated separately from natural gemstones (table 2). Trade data 
in this report are from the U.S. Census Bureau. All percentages 
in the report were computed using unrounded data. Current 
information on industrial-grade diamond and industrial-grade 
Barnet can be found in the U.S. Geological Survey (USGS) 
Minerals Yearbook, volume I, Metals and Minerals, chapters on 
industrial diamond and industrial garnet, respectively. 

Gemstones have fascinated humans since prehistoric times. 
They have been valued as treasured objects throughout history 
by all societies in all parts of the world. Amber, amethyst, coral, 
diamond, emerald, garnet, jade, jasper, lapis lazuli, pearl, rock 
crystal, ruby, serpentine, and turquoise are some of the first 
tones known to have been used for making jewelry. These 
‘tones served as symbols of wealth and power. Today, gems are 
= more for pleasure or in appreciation of their beauty than to 
5) на wealth. In addition to jewelry, gemstones are used 

ections, decorative art objects, and exhibits. 


Legislation and Government Programs 


ТИ pis diamond remained in the National Defense 
одре E DS), which is managed by the Defense National 
Stocks of S (DNSC), Defense Logistics Agency. The last 
2008 (Lou dee diamond stones were completely sold during 
Stockpile 215 2008). At yearend 2009, DNSC had no plans to 

У Inventory of industrial diamond in the NDS. 


Production 


U.S. | 
тоге ере production data were based on a survey of 
domestic gemstone producers conducted by the 


0 


USGS. The survey provided a foundation for projecting the 
scope and level of domestic gemstone production during the 
year. However, the USGS survey did not represent all gemstone 
activity in the United States, which includes thousands of 
professional and amateur collectors. Consequently, the USGS 
supplemented its survey with estimates of domestic gemstone 
production from related published data, contacts with gemstone 
dealers and collectors, and information gathered at gem and 
mineral shows. 

Commercial mining of gemstones has never been extensive 
in the United States. More than 60 varieties of gemstones have 
been produced commercially from domestic mines, but most of 
the deposits are relatively small compared with those of other 
mining operations. In the United States, much of the current 
gemstone mining is conducted by individual collectors, gem 
clubs, and hobbyists rather than by businesses. 

The commercial gemstone industry in the United States 
consists of individuals and companies that mine gemstones 
or harvest shell and pearl, firms that manufacture laboratory. 
created gemstones, and individuals and companies that um 
polish natural and laboratory-created gemstones. The domesti 
gemstone industry is focused on the production of colored idi 
gemstones and on the cutting and polishing of large diamond 
пер 7 employment is estimated to be between 1,000 

Most natural gemstone producers in the United States 
are small businesses that are widely dispersed and Operate 
independently. The small producers probably have an ау 
of less than three employees, including those who оп] Y b 
part time. The number of gemstone mines operating m 
year to year fluctuates because the uncertainty associated w; 
the discovery and marketing of gem-quality minerals еа 
it difficult to obtain financing for developing and sustaini М 
economically viable operations. E 

The total value of natural gemstones produced ; ; 
States during 2009 was estimated to be pater де Ө 
(table 3). This production value was a 27% decrease Ee Hi 
2008, owing to a 69% decrease in shell production ыш 

Natural gemstone materials indigenous to the United Stat 
are collected, produced, and (or) marketed in every State У 
During 2009, all 50 States produced at least $1,330 worth of 
gemstone materials, There were 10 States that accounted for 
79% of the total value, as reported by survey respondents. Th 
States were, in descending order of production value Arizon p 
Oregon, Utah, California, Idaho, Colorado, Arkansas. Montana 
North Carolina, and Tennessee. Some States were known for ' 
the production of a single gemstone material — Tennessee for 
freshwater pearls, for example. Other States produced a variety 
of gemstones; for example, Arizona's gemstone deposits 
included agate, amethyst, azurite, chrysocolla, garnet, jade, 
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jasper, malachite, obsidian, onyx, ора!, peridot, petrified wood, 
smithsonite, and turquoise. There was also a wide variety of 
gemstones found and produced in California, Idaho, Montana, 
and North Carolina. 

In August 2009, a 310-carat emerald crystal was found at 
Adams Emerald Mine, Hiddenite District, North Carolina. A 
64.83-carat gem, named the Carolina Emperor, was cut from 
the crystal. The Carolina Emperor is North America's largest 
faceted emerald. and its value was estimated to be more than 
$1.5 million. Of all emeralds found in North America, the 20 
largest were found in North Carolina, and the emeralds that 
have been found in North Carolina are the most valuable that 
have been found in North America (McClatchy-Tribune News 
Service, 2010; Speer, 2011). 

In 2009. the United States had only one active operation in a 
known diamond-bearing area in Crater of Diamonds State Park 
near Murfreesboro in Pike County, AR. The State of Arkansas 
maintains a dig-for-fee operation for tourists and rockhounds 
at the park; Crater of Diamonds is the only diamond mine in 
the world that is open to the public. The diamonds occur in a 
lamproite breccia tuff associated with a volcanic pipe and in 
the soil developed from the lamproite breccia tuff. In 2009, 
918 diamond stones with an average м eight of 0.199 carats 
were recovered at the Crater of Diamonds State Park. Of the 
918 diamond stones recovered, 29 w eighed more than 1 carat. 
Since the diamond-bearing pipe and the adjoining area became 
a State park in 1972. 28.745 diamond stones with a total carat 
weight of 5 700.22 have been recon ered (Waymon Cox, park 
interpreter, Crater of Diamonds State Park, written commun., 
Julv 19, 2010). Exploration has demonstrated that there IS | 
about 78.5 million metric tons (Mt) of diamond-bearing rock in 
this diamond deposit (Howard, 1999, p. 62). An Arkansas law 
enacted early in 1999 prohibits commercial diamond mining in 
the park (Diamond Registry Bulletin, 1999). | ; | 

No diamond mines have operated commercially in the United 
States since 2002. Diamond was produced at the Kelsey Lake 
diamond mine, located close to the € olorado-Wyoming State 
line near Fort Collins, CO, for several years until April 2002. 
The Kelsey Lake property has been fully reclaimed. 

There has been some interest in exploration for diamond 
deposits in areas of the United States with geologic settings 
and terrain that are similar to Canadian d iamond mining ај 
These areas are in Alaska, Colorado, M innesota, Montana, an 
Wyoming (Associated Press, 2002, 2004; Diamond gii 
Bulletin, 2005). Even though some exploration has enp ки 
-n these States, they remain largely underexplored for diamonds 
in these Resources & Rehabilitation Board, 2010). Although 
um "T d «id studies have found many diamond 
exploration and fie nerui deposits, none fave 
indicator? сак ие n d ned as commercially 
attracted long-term ЖМ or been оре 
рғ ines thus far. 
ма to natural gemstones, |". Е 

d gemstone simulants were produced in the Unite 
gemstones ж x boratory-created or synthetic gemstones 
States 1n 2009. + ен, d Ксы properties Im 
have the кк Simulants have an appearance similar 
d а natural gemstone material, but they have different 


hemical optical, and physical properties. Laboratory-created 
che , 
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gemstones that have been produced in the United States 
include alexandrite, diamond, emerald, garnet, moissanite, 
ruby, sapphire, spinel, turquoise, and zirconia. However, during 
2009, only cubic zirconia, diamond, moissanite, and turquoise 
were produced commercially. Simulants of coral, lapis lazuli, 
malachite, and turquoise also are manufactured in the United 
States. In addition, certain colors of laboratory-created sapphire 
and spinel, used to represent other gemstones, are classified as 
simulants. 

Laboratory-created gemstone production in the United States 
was valued at more than $27.2 million during 2009, which 
was a 47% decrease compared with that of 2008. This was 
owing to a very large decrease in laboratory-created moissanite 
production. The value of U.S. simulant gemstone output was 
estimated to be more than $100 million. Five companies in five 
States, representing virtually the entire U.S. laboratory-created 
gemstone industry, reported production to the USGS. The States 
with reported laboratory-created gemstone production were, 
in descending order of production value, Florida, New York, 
Massachusetts, North Carolina, and Arizona. 

Since the 1950s, when scientists manufactured the first 
laboratory-created bits of diamond grit using a high-pressure, 
high-temperature (HPHT) method, this method of growing 
diamonds has become relatively commonplace in the world 
as a technology for laboratory-created diamonds, so much so 
that thousands of small plants throughout China were using 
the HPHT method and producing laboratory-created diamonds 
suitable for cutting as gemstones. Gem-quality diamonds of 
one carat or more are harder to manufacture because at that 
size it is difficult to consistently produce diamonds of high 
quality, even in the controlled environment of a lab using the 
HPHT method. After more than 50 years of development, that 
situation has changed, and several laboratory-created diamond 
companies were producing high-quality diamonds that equal 
those produced from mines (Park, 2007). 

Gemesis Corp., Sarasota, FL, consistently produced 
gem-quality laboratory-created diamond and reported a lOth 
year of production in 2009. The laboratory-created diamonds аге 
produced using equipment, expertise, and technology developed 
by a team of scientists from Russia and the University of 
Florida. The weight of the laboratory-created diamond 
stones ranges from 19, to 2 carats, and most of the stones are 
yellow, brownish yellow, colorless, and green. Gemesis uses 
diamond-growing machines, each machine capable of growing 
3-carat rough diamonds by generating HPHT conditions that 
recreate the conditions in the Earth's mantle where natural 
diamonds form (Davis, 2003). Gemesis could be producing 85 
many as 30,000 to 40,000 stones each year, and annual revenues 
may reach $70 million to $80 million. Gemesis diamonds 
are available for retail purchase in jewelry stores and on the 
Internet, and the prices of the Gemesis laboratory-creat | 
diamonds are 30% to 50% less than those of comparable е 
diamond but above the prices of simulated diamond (Gemes! 
Corp., 2010). 

uc early 2000s, Apollo Diamond, Inc., near а 
MA, developed and patented а method for growing SIDE = 

| . ls b chemica 
extremely pure, gem-quality diamond crysta у forms 
vapor deposition (CVD). The CVD technique transio 
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carbon into plasma, which is then precipitated onto a substrate 
as diamond. CVD had been used for more than a decade to 
cover large surfaces with microscopic diamond crystals, but 

in developing this process Apollo discovered the temperature, 
gas composition, and pressure combination that resulted in 

the growth of a single diamond crystal. These CVD diamonds 
may not be distinguishable from natural diamond by some 

tests (Davis, 2003). In 2007, Apollo Diamond produced 
laboratory-created stones that ranged from 1 to 2 carats and 
expected to expand to larger stones in the future. Growth of 
CVD diamonds is limited only by the size of the seed placed in 
the diamond growing chamber. In 2008, the company increased 
its production of large stones. Apollo diamonds sell at prices that 
average 15% less than those of comparable natural diamonds 
(Apollo Diamond, Inc., 2008). Both Apollo and Gemesis prefer 
to call their diamonds “cultured” rather than laboratory-created, 
referring to the fact that the diamonds are grown much like a 
cultured pearl is grown. In addition to their use as gemstones, 
CVD diamond could be used to make extremely powerful 

lasers; to create frictionless medical replacement joints; to create 
windows on spacecraft; to create surgical diamond blades and 
scalpels; or as coatings for car parts that would not scratch or 
wear out. The greatest potential use for CVD diamond is as a 
material for high-tech uses in computers and other electronic 
devices that utilize processors ( Maney, 2005; Park, 2007). 

In the mid-2000s, the Carnegie Institution of Washington 
Geophysical Laboratory and the University of Alabama jointly 
developed and patented a faster CVD process and apparatus to 
produce 4-inch thick 10-carat single diamond crystals using 
microwave plasma technology. This method has up to 100 times 
faster growth rates (averaging 100 micrometers per hour) than 
previous CVD methods and allows multiple crystals to be grown 
simultaneously. This crystal size is about five times that of 
commercially available laboratory-created diamonds produced 
by HPHT methods and other CVD techniques (Willis, 2004; 
Carnegie Institution of Washington, 2005; Science Blog, 2005). 
Apollo and the Carnegie Institution have noted that diamonds 
produced by the CVD method are harder than natural diamonds 
and diamonds produced by HPHT methods. 
бо at the Carnegie Institution continued improving 
Шо ө plasma СУР method, developing a process to 
dad ais at temperatures up to 2000 °С using a 
ile Tue. asma below atmospheric pressure. In this process, 
produced ar е. which are originally yellow-brown if | 
pink. This lo igh growth rates, are turned colorless or light 
Blanes the ee gh-temperature annealing process 
Hum dan Е of this rapid-grown СУР single 
not limited a the size of the crystals that can be treated 
diamonds for hj " process 15 thought to produce better synthetic 
improved ental pressure devices and window materials with 

ese high-qual Properties in the ultraviolet to infrared range. 
Variety of ar ty, Single-crystal diamonds likely will have a 
i applications in addition to their use as ge h 

Ing the diamond even бана | gems, зисп as 
Optical uses that e 5. : S as anvils in high-pressure research or 
0! diamond, Another Кн оЁ the outstanding transparency 
computing, by utilizi application might be in quantum 

ing vacancy centers in the diamond's crystal 
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lattice for storing quantum information (Carnegie Institution for 
Science, 2008). 
In 2009, Charles & Colvard, Ltd. in North Carolina entered 

its 12th year as the world's only manufacturer of moissanite, a 
gem-quality laboratory-created silicon carbide. Moissanite is 
also an excellent diamond simulant, but it is being marketed for 
its own gem qualities. Moissanite exhibits a higher refractive 
index (brilliance) and higher luster than diamond. Its hardness is 
between those of corundum (ruby and sapphire) and diamond, 
which gives it durability (Charles & Colvard, Ltd., 20106). 
Charles & Colvard reported that production and sales were 
down in 2009 compared with those of the previous year as a 
result of the effects of the economic recession. However, this 
trend did begin to reverse in the fourth quarter and net sales 
increased 10% compared with net sales in the third quarter of 
2009 (Charles & Colvard, Ltd., 20102). 

U.S. shell production decreased by 69% in 2009 compared 
with that of 2008. U.S. mussel shells are used as a source of 
mother-of-pearl and as seed material for culturing pearls. Pearl 
producers in Japan have begun using manmade seed materials 
or seed materials from China and other sources in addition to 
stockpiled material. In addition, the popularity of darker and 
colored pearls and freshwater pearls that do not use U.S seed 
material has increased. In some regions of the United Stat j 
shell from mussels was being used more as a к. 
its own merit rather than as seed materi Ro n 

erial for pearls, This Shell 


material was being processed into mother-of-pearl and used i 
beads, jewelry, and watch faces. M 


Consumption 


Historically, diamond gemstones hav | 
value despite wars or economic Е (Schum = 
р. 8), but this did not hold true during the recent өш р 
economic recession. Diamond and colored gemstones i | Я 
and sales decreased during the economic downturn in 2 s 
and continued into 2009. Gemstone production Е ei 
consumption demonstrated significant decreases di a 
mostly concentrated in the last 4 months of the yea Sdi 
continued through most of 2009. U.S. ок. 
and sales increased in December 2009. 

Although the United States accounted for little of th 
total global gemstone production, it was the world’s | a 
diamond and nondiamond gemstone market. It was e Ёз Ing 
that U.S. gemstone markets accounted for more than B 
world gemstone demand in 2009. The U.S. market for d 
gem-quality diamond during the year was estimated t na 
$12.7 billion, a decrease of 35% compared with that f x x 

Domestic markets for natural, unset nondiamond с. t ы, 
totaled approximately $779 million in 2009, which dn = À 
decrease from that of 2008. These large declines in ae E 
markets were a reflection of the impact of the global rec ei 
on luxury spending. = 
In the United States, about two-thirds of domestic cons 
designate diamond as their favorite gemstone when мы 
(Wade, 2006). The popularity of diamonds with nn 
consumers is also evidenced by the U.S. diamond market 
making up 94% of the total U.S. gemstone market. Colored 


and 
gemstone consumption 


natural gemstones, colored laboratory-created gemstones, and 
"fancy" colored diamonds remained popular in 2009, but the 
values of the domestic markets for almost all types of colored 
natural, unset nondiamond gemstones decreased from the 2008 
values (table 10), also owing to the impact of the recession on 
luxury spending. The largest demand for colored stones was in 
the American and Asian colored diamond markets with strong 
sales of champagne, cognac, grey, black, pink, orange, and 
yellow stones (Diamond Registry Bulletin, 2007). This trend 
was first evident in 2007 and has remained through the present 
There were about 200,000 diamond jewelry retail outlets 
worldwide in 2009. From these retail outlets, about 45% of 
diamond jewelry was sold in the United States, 33% in Asia, 
and 11% in Europe. An estimated 32,000 retail outlets specialize 
in fine jewelry in the United States. The estimated U.S. retail 
jewelry sales were $59 billion in 2009, down slightly from sales 
of $60 billion in 2008 (National Jeweler, 2010c). U.S. jewelry 
sales showed an increase of 5.6% more than that of the previous 


year during the 2009 holiday shopping season (National Jeweler, 
2009). 


Prices 


Gemstone prices are governed by many factors and qualitative 
characteristics, including beauty, clarity, defects, demand, 
durability, and rarity. Diamond pricing. in particular, is complex; 
values can vary significantly depending on time, place. and the 
subjective valuations of buyers and sellers. There are more than 
14,000 categories used to assess rough diamond and more than 
100,000 different о of i clarity, color, and cut 

to assess polished diamond. 

nt vice are generally influenced by market 

ly and demand considerations, and diamond prices are 
oe ^ d by producer controls on the quantity and quality of 
dest Ge: and prices of gemstones produced and (or) sold 
ed n ited States are listed in tables 3 through 5. In addition, 
T e for diamonds and other gemstones imported, 
pecie or reexported are listed in tables 6 through 10. 
i qua Group companies remain a significant force, 
| 2 ing the price of about 40% of gem-quality diamond 
и dide during 2009 because the companies mine a 
sales wor ortion of the world’s gem-quality diamond produced 
о. d they also purchase diamonds from Russia. In 
each year, a rs companies produced 23.6 million carats, a 
2009, x from 2008 production. De Beers companies р 
49% ла d a large portion (by value) of the world 5 
sorted an i of rough diamond through De Beers’ subsidiary 
annual supp es Co. (DTC), which had marketing agreements 
Diamond Tra nom In 2009, De Beers had diamond sales of 
with other pe which was а decrease of 44.3% from diamond 
$3.84 poop billion in 2008 (De Beers Group, 2009, p. 17; 
= ы па! Jeweler. 2010а). 


ith all countries 
1 U.S. gemstone trade wit 
ps rao i at about $23.8 billion, which was 
f M from that of 2008. Diamond accounted for 


2009 gemstone trade total. In 2009, U.S. 


exports and reexports of diamond were shipped to 94 countnes 
and territories, and imports of all gemstones were received 
from 100 countries and territories (tables 6—10). In 2009, U.S. 
import quantities in cut diamond decreased by 16%, compared 
with those of 2008. U.S. imports in rough and unworked 
diamond decreased by 4% (table 7). The United States remained 
the world's leading diamond importer and was a significant 
international diamond transit center as well as the world's 
leading gem-quality diamond market. In 2009, U.S. export 
quantities of gem-grade diamond decreased by 54% compared 
with those of 2008. The large volume of reexports shipped to 
other centers revealed the significance that the United States 
had in the world's diamond supply network (table 6). These 
decreases in trade were owing to the impact of the recession on 
luxury spending. 

Import values of laboratory-created gemstone decreased by 
21% for the United States in 2009 compared with those of 2008 
(table 10). Again, this decrease in imports was owing to the 
impact of the recession on luxury spending. 

Laboratory-created gemstone imports from Austria, China, 
Germany, India, Switzerland, and Thailand, with more than 
$500,000 in imports each, made up about 82% (by value) ofthe 
total domestic imports of laboratory-created gemstones during 
the year (table 9). The marketing of imported laboratory-created 
gemstones and enhanced gemstones as natural gemstones, and 
the mixing of laboratory-created materials with natural stones im 
imported parcels, continued to be problems for some domestic 
producers in 2009. There also were continuing problems with 


some simulants being marketed as laboratory-created gemstones 
during the year. 


World Review 


The gemstone industry worldwide has two distinct sectors 
diamond mining and marketing and colored gemstone | 
production and sales. Most diamond supplies are controlled by а 
few major mining companies; prices are supported by managing 
the quality and quantity of the gemstones relative to demand. a 
function performed by De Beers through DTC. Unlike diamon 
colored gemstones are primarily produced at relatively small, 
low-cost operations with few dominant producers, prices are 
influenced by consumer demand and supply availability. 

In 2009, world natural diamond production totaled about 
129 million carats—74.1 million carats gem quality and 54.6 
million carats industrial grade (table 11). Most production 
was concentrated in a few regions—Africa [Angola _ 
Botswana, Congo (Kinshasa), Namibia, and South Africa], 
Asia (northeastern Siberia and Yakutia in Russia), m 
North America (Northwest Territories in Canada), and Sou ? 
America (Brazil and Venezuela). In 2009, Russia led the ы! 
in total natural diamond output quantity (combined gemston 
and industrial) with 25% of the world estimated по z 
Botswana was the world's leading gemstone diamond procure’ 
followed by Russia, Canada, Angola, Congo (Kinshasa), 
Guinea, South Africa, and Namibia in descending order 0 d 
quantity. These eight countries produced 96% (by quantity 
the world's gemstone diamond output in 2009. БИР 

In 2002, the international rough-diamond p T 
system, the Kimberley Process Certification Scheme (К со» 
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was agreed upon by United Nations (UN) member nations, the 
diamond industry, and involved nongovernmental organizations 
to prevent the shipment and sale of conflict diamonds. Conflict 
diamonds are diamonds that originate from areas controlled 
by forces or factions opposed to legitimate and internationally 
recognized governments, and are used to fund military action 
in opposition to those governments, or in contravention of the 
decisions of the U.N. Security Council. The KPCS includes 
the following key elements: the use of forgery-resistant 
certificates and tamper-proof containers for shipments of rough 
diamonds; internal controls and procedures that provide credible 
assurance that conflict diamonds do not enter the legitimate 
diamond market; a certification process for all exports of rough 
diamonds; the gathering, organizing, and sharing of import 
and export data on rough diamonds with other participants of 
relevant production; credible monitoring and oversight of the 
international certification scheme for rough diamonds; effective 
enforcement of the provisions of the certification scheme 
through dissuasive and proportional penalties for violations; 
self regulation by the diamond industry that fulfills minimum 
requirements; and sharing information with all other participants 
on relevant rules, procedures, and legislation as well as 
examples of national certificates used to accompany shipments 
of rough diamonds (Weldon, 2001). Namibia assumed the chair 
of KPCS for the period from January 1 through December 31, 
2009. Namibia was the seventh in succession to hold the chair 
after India, South Africa, Canada, Russia, Botswana, and the 
European Commission (Kimberley Process, 2008; 2008b). The 
list of 49 participants, represented 75 nations (including the 27 
member nations of the European Community) plus the rough 
diamond-trading entity of Taipei. During 2009, Cote d' Ivoire 
was under UN sanctions and was prohibited from trading in 
rough diamonds; and Venezula voluntari ly separated from the 
KPCS and ceased certification for export of its rough diamonds. 
In 2009, the KPCS also monitored the diamond sector in 
Zimbabwe after a diamond rush in 2007 threatened the country's 
KPCS system, and there were indications of smuggling and 
reports of violence. The KPCS had engaged Zimbabwean 
жш and were working with them to strengthen their 
н м И and help Zimbabwe meet their obligations 
аре А e а nations in the KPCS account for 
Шо, "d vie о = global production and trade of rough 

Globally. th ey Process, 2009a; 2009b). 
ie Т, : : value of production of natural gemstones other 
йй © estimated to be about $2 billion in 2009. 
widely dispersed gemstone mines are small, low-cost, and 
rations, Foreien eee їп remote regions of developing 
than ha : нк with major gemstone deposits other 
kunzite, кй ghanistan (aquamarine, beryl, emerald, 
Opal, and менн Е and tourmaline), Australia (beryl, 
sapphire, topay | razil (agate, amethyst, beryl, ruby, 
sapphire and ie rim te Burma (beryl, jade, ruby, 

enya (beryl, Has xn ia (beryl, emerald, and sapphire), 
quantz, sapphire oo sapphire), Madagascar (beryl, rose 
topaz). Sri ped i а Мехісо (agate, opal, and 
(gamet, ruby, sapphi гу!, ruby, sapphire, and topaz), Tanzania 
(amethyst and ыш i re, tanzanite, and tourmaline), and Zambia 

yl). In addition, pearls are cultured throughout 
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the South Pacific and in other equatorial waters; Australia, 
China, French Polynesia, and Japan were key producers in 2009. 

Worldwide in 2009, three small diamond mines and two 
expansion projects started up. Three of the startups were in 
Russia, and two were in Guinea (Metals Economics Group, 
2010, p. 14). 

Burma.—Gemstone sanctions against Burma by the 
international community, which began in 2008, seemed to be 
having an effect. Total Burmese gemstone production in 2009 
was reported to have decreased by 46% from that of 2008. 
There was not an increase in gem production in any category 
except for pearls. Burmese jade production decreased 1894 
in 2009 from that of 2008, pearl production increased by 5%, 
peridot production decreased by 66%, ruby decreased by 10%, 
sapphire decreased by 30%, and spinel decreased by 48%. 
Gemstone trade was down with all countries participating in 
the sanctions. Burmese gemstone trade with China, which was 
not participating in the sanctions, increased in 2009 by 10% 
from that of 2008. In the United States, the Burmese gemstone 
sanctions were brought about by the Burma Jade Act of 2008 
which was enacted and reported on in the 2008 Gemstone | 
Minerals Yearbook report (Sapora, 2010). 

Canada.—Canadian diamond production was more than 10.9 
million carats (Mct) with an estimated value of $1.7 billion | 
during 2009, a decrease of about 26% compared with that of 
2008. Diamond exploration continued in Canada, with se E ] 
commercial diamond projects and additional discoverie P 
Alberta, British Columbia, the Northwest Territories Nu Е 
Ontario, and Quebec. In 2009. Canada produced 1 59; mm 
world's natural gemstone diamond Output. Е 

The Ekati Diamond Mine, Canada's first Operatin 
commercial diamond mine, completed its 11th ful] j 
production in 2009. Ekati produced 4.2 Mct of dia И 
5.10 million metric tons (Mt) of ore. BHP Billiton n m 
80% controlling ownership in Ekati, Which is in th jn 
Territories. Ekati has estimated remaining геѕегу DM 
of ore in kimberlite pipes that contain 18.3 Mct * d ie 
BHP Billiton projected the remaining mine life | b "ios 
о 79% of the Ekati 2009 diamond ud : И в 
gem-grade material (В illi n was 

2o a D (BHP Billiton Ltd., 2010, p. 10; Perron, 

The Diavik Diamond Mine, Cana 
mine, also located in the N TOME 
seventh full year of production, In 2009, on competed its 
million carats of diamond, a decrease of dE produced 5.6 
year's production. This lower production io om the previous 
of a reduced operating level at the mine inte de ij e 
production with lower market demand that a a е 
downturn in the economy that began in Ка еј from the 
reacted by temporarily ceasing diamond pro d 8. Diavik 
Diavik Mine between July 14 and ЖЕ О, oe at the 
this time period, the Diavik Mine was placed ona њи 


da's second diamond 


uring 


to be 16 to 22 years. During 2009 Diavik be 
underground mine, and construction on the 
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was substantially completed during 2009. First ore was expected 
during the first quarter of 2010, with full production expected 
in 2013. The mine is an unincorporated joint venture between 
Diavik Diamond Mines Inc. (60%) and Harry Winston Diamond 
Mines Ltd. (40%) (Diavik Diamond Mines Inc., 2010; Perron, 
2011, p. 2). 

Canada's third diamond mine, the Jericho Diamond Mine, 
is located in Nunavut and was owned by Tahera Diamond 
Corp. Tahera estimated the Jericho Diamond Mine's reserves 
to be about 5.5 Mt of ore grading 0.85 carats per ton. The 
Jericho Diamond Mine experienced startup problems related 
to ore mining and processing. The mine also suffered financial 
problems owing to the cost of transporting supplies to the 
mine site, higher operational costs, higher ой prices, and 
appreciation of the Canadian dollar versus the U.S. dollar. All 
of these problems combined to force the company to enter into 
protection under Canada's *Companies' Creditors Arrangement 
Act” on January 16, 2008, and the mine suspended production 
on February 6, 2008. As a result, the mine's 2008 production 
was only 118,000 carats. At yearend 2009, Tahera was finalizing 
arrangements to sell all its Jericho mine assets (Perron, 2011, 

. 2). 
i ў Snap Lake Mine, which is wholly owned by De Beers 
Canada Inc., is in the Northwest Territories. The Snap Lake | 
deposit is a tabular-shaped kimberlite dike rather than the typical 
kimberlite pipe. The dike is 2.7 meters thick and dips at an angle 
of 159. The deposit was mined using a modified room and pillar 
underground mining method in 2009. The Snap Lake Mine | 
started mining operations in October 2007, reached commercial 
production levels in the first quarter of 2008, and officially 
opened June 25, 2008. The mine was expected to produce 
1.4 Мег per year of diamond, and the mine life was expected 
to be about 20 years. De Beers suspended production for 6 
weeks in July and August 2009. This production suspension 
was scheduled to align production levels with market demand. 
The mine's production for the year was 440,000 carats, for a 
recovered grade of 1.25 carats per ton (Perron, 2011, 
К ш Mine, which also 15 wholly owned by De Beers 
Canada, is in northern Ontario on the James Bay coast. The 
Victor kimberlite consists of two pipes with surface area of 

(37.1 acres). The Victor Mine initiated mining 

и pets d the end of December 2007 and officially opened 
die qoo 2008. The Victor deposit reportedly holds 27.4 Mt 
ан Р ћ average ore grade of 0.23 carats per ton. At full 
5: ode" open pit mine was expected to produce 600,000 
capacity, e ie d the mine life was expected to be about 12 
carats рег dps also suspended production at this mine for 

apr De - Й and August. In 2009, the mine's production 
ower “ке җа valued at $244 million and had an average 
was 696.0 de of 0.33 carats per ton (Perron, 2011, p. 3). 
recovery ane 2009, China became the world’s second 
China.” d market, following the United States and 
aes The Chinese Government reported that 2009 
a were more than $1.5 billion (National Jeweler, 


2010b). andala alluvial mine, owned by Stellar 
Guinea T producing with positive cash flow at 6076 of 
Diamonds * ^^ 


29.6 


capacity by yearend 2009. During 2010, the mine's output was 
expected to be 140,000 carats. Stellar estimated that the deposit 
contains 536,000 carats of diamond in 1.41 Mt of resources, 
grading 0.38 carats per ton (Metals Economics Group, 2010, 
p. 14-15). 

Another alluvial mine, Bomboko, owned by West African 
Diamonds Plc, had increased production to 1,500 carats per 
month from 35,000 tons per month of ore by October 2009. 
Visual inspection of stones produced indicated that about 60% 
was gem quality and 40% was industrial grade. West African 
estimated that the deposit contains 750,000 carats of diamond 
in 25 Mt of resources grading 0.03 carats per ton (Metals 
Economics Group, 2010, p. 14—15). 

Russia.—\n 2009, Russia was again the world’s leading 
producer of combined natural gemstone and industrial diamonds 
as it has been every year since 2004. Russian natural diamond 
production was 32.8 Mct with an estimated value of $2.34 
billion, a decrease of about 11% compared with that of the 
previous year (Metals Economics Group. 2011, p. 12). 

The largest mine that came online in 2009 was the 
underground development of the Arkangelskaya pipe at the 
Lomonosov Mine in northwestern Russia. Lomonosov started 
mining the Arkangelskaya pipe in September at 1 million tons 
per year (Mt/yr) of ore and was estimated to have an optimum 
production capacity of 4 Мууг of ore. Lomonosov is 95% 
owned by ALROSA Co. Ltd. and 5% owned by the Government 
of Russia. Lomonosov was estimated to have 27.3 Mct of 
diamonds contained in 54.8 Mt of ore, grading at an estimated 
0.5 carats per ton. The estimated mine life was 17 years, with 
materials coming from the Arkangelskaya and Karpinskogo-! 
pipes (Metals Economics Group, 2010, p. 14-15). 

The Mirny Division of Alrosa in Yakutia officially opened 
the Mir underground mine in August. The Mir was expected to 
yield 500,000 carats of diamonds from 1 MUyr of ore during 
a projected 50-year mine life. Alrosa had future plans for two 
additional underground operations parallel to Mir, that would 
provide an additional 4.5 MU yr of ore (Metals Economics 
Group, 2010, p. 14-15). 

A third new mine owned by Alrosa was the Aikhal 
underground mine in Yakutia. Aikhal began commercial 
production in December 2009. The mine was estimated to 
contain 1.25 Mct of diamonds in 12.5 Mt of ore grading 0.10 
carats per ton. Aikhal had an estimated 25-year mine life 
(Metals Economics Group, 2010, p. 14-15). 

South Africa. —(On September 24, 2009, а rough 507.55-сага! 
(just more than 100 grams) white diamond was mined at the 
historic Cullinan Mine, where the famous Cullinan diamonó (the 
largest diamond found in recorded history) was discovered In 
1905. The Cullinan Mine is owned by Petra Diamonds Cullinan 
Consortium, whose spokesman said that the gemstone Was _ | 
among the world's 20 largest diamonds ever discovered. pun | 
examinations of the stone indicated that it is of exceptional colo 
and clarity, and most likely a Type I diamond. The diamond 
was found with three other exceptionally valuable diamonds. 

a 168-carat gemstone and two other stones that weighed 58. 
and 53.3 carats. The Cullinan Mine is also the world’s primary 
source for blue diamonds. In May 2009, a fancy vivid blue 
diamond weighing 7.03 carats (cut from 26.58-carat rough 
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diamond) found at the Cullinan Mine sold for $9.4 million. This 
was the highest price ever paid for a gemstone sold at auction 
(Maclean, 2009; Reinke, 2009). 


Outlook 


As the domestic and global economy improves, Internet 
sales of diamonds, gemstones, and jewelry were expected to 
continue to grow and increase in popularity, as were other forms 
of e-commerce that emerge to serve the diamond and gemstone 
industry. This is likely to take place as the gemstone industry 
and its customers become more comfortable with and learn the 
applications of new e-commerce tools (Profile America, Inc., 


2008). 
Independent producers, such as Ekati and Diavik in Canada, 


will likely continue to bring a greater measure of competition to 
global markets. More competition presumably will bring more 
supplies and lower prices. Further consolidation of diamond 
producers and larger quantities of rough diamond being sold 
outside DTC is expected to continue as the diamond industry 
adjusts to De Beers’ reduced influence on the industry. 

More laboratory-created gemstones, simulants, and treated 
gemstones are likely to enter the marketplace and necessitate 
more transparent trade industry standards to maintain customer 
confidence. 
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U.S. GEOLOGICAL SURVEY.MINERALS YEARBOOK 


ТОМЕ 2009 


ТАВГЕ 2 


LABORATORY-CREATED GEMSTONE PRODUCTION METHODS 


mu Gemstone Production method Company/producer __ . Date of first 'st production | 
Alexandrite F lux Creative Crystals Inc. _ 19705. | 
. Do. Melt pulling J.O. Crystal Co., Inc. 19905, 
Do. do. Kyocera Corp. _ 1980s. m 
Оро. Zone melt Seiko Corp. ЕШ na Do. 
Cubic zirconia Skull melt Various producers О 1970s Iu i 
Emerald — Flux Chatham Created Gems —— 1930s. m 
_ Do. и do. Gilson EN 960s. —— mE i 
Do do. Kyocera Corp. 1970s. г. 7 Е 
Оро. | de – _ Lennix 1980s EMEN 
_ Do. do. Russia o Do 
_ Do. до. Seiko o Corp. u "MM Do ^ | a 
_ Do. Hydrothermal . Biron Cop. — mE Do. 
_ Do. do. Lechleitner —— 1960s m 
_ Do. е? Regency —— 19805.  — EE 
_ Do. do. — Rusia о ____ Do. EE 
Ruby Flux . . Chatham Created Gems ___ 19505 
Оро. до. .. Dours - 19905 ОН 
Do . do. J.O. ). Crystal Co., Inc. 19805. _ а: 
Во ^ do о _____Казһап Created Ruby 19605. — БЕ 
| Ро. Melt pulli pulling — — Kyocera Corp. 1970s T 
Оро _Уетеий /——— Various producers. Еа 19005. — T 
Do  — Zone e melt ~ Seiko Corp. ETENIM 980s ENTE AE 
Sapphire F их - Chatham Created Gems 1970s. ber. 
De — Melt pulling — — Kyocera Corp. ____1| 9805. аи с 
| Do. . Verneuil _ Various producers — — _ 1900s. CORR ы 
_ Ро. mE Zone melt | mE _ Seiko Corp. 19805. _ ЕН 
Star ruby Melt pulling | Kyocera Corp. бо 
Ро. до. ___ Nakazumi Earth Crystals C Со. Do. _ PO 
_ Do. Метеш! Linde Air Products Co. |... 1940s. TAMEN 
Star sapphire do. m о 
Do., do. Ditto. 
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ТАВГЕ 3 


ESTIMATED VALUE OF U.S. NATURAL GEMSTONE PRODUCTION, 


BY GEM TYPE' 
(Thousand dollars) 

Е Gem materials - m | 2008. | · 2009 
Bey 0 RN 8 © 18 
Coral, all types mE m Е Е 150 150 
Diamond (2) (2) 
олш е i 130 148 
Gem feldspar - i mn 916 858 
не | ^ ни 91 105 
"MN 357 225 
Qu ___ 

Масгосгума пе“ =_= 334 231 
_ Сгурюсгумащие 344 216 
Sapphireruby — __ mE 556 256 
Shell TO 2,290 713 
Topaz (2) (2) 
‘Tourmaline - B m Е 112 112 
i) anes ов 531 
Other о __ 5,670 4,850 
Toa _ ао _____ 8410 


1 | V DTE "S 
Data are rounded to no more than three significant digits; may not add to 


totals shown. 


"Included with “Other.” 


3 У 

Macrocrystalline quartz (crystals recognizable with the naked eye) 
includes amethyst, aventurine, blue quartz, citrine, hawk's eye, pasiolite, 
prase, quartz cat's eye, rock crystal, rose quartz, smoky quartz, and 


tiger’s eye. 


4 А 5 Я 
Cryptocrystalline quartz (microscopically small crystals) includes agate, 
carnelian, chalcedony, chrysoprase, fossilized wood, heliotrope, 


јазрег, moss agate, onyx, and sard. 
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ТАВГЕ 4 
PRICES РЕК САКАТ ОЕ U.S. CUT ROUND DIAMONDS, BY SIZE AND QUALITY IN 2009 


Carat Description, Clarity? Representative prices 
weight — — color č _ (GIA terms) January” June‘ December? 
05 а ЕКІ 281,495 $130 $1430 
Ро. | G | VS 1350 | A25  J— 1325 
_ По. _ | С 125 1125 

По. _ HVS! © 1,400 1300 1300 
DoH у 10 1,190 _____ 1,190 
Оро о н SI  Á 1100 100 4105 
050 _ ИШ G BENI 3,200 _ 2,775 2,775 
_ Do. _ и: ома 200 2350 2350 
Do _ G SH 24002 1,875 1875 
Do — | n hH | VS} с 2800 — 2,400 2.400 

D. ÒH | 240 2050 2,050 
Ре | H |. SH 2200 425 | 1125 
10 | |  G VSI ^ 6,500 6,075 . 6075 
Ре  G VS = 6100 —— 540 5,400 
^D. | G | SH 75000 A555 4,575 
ре | 4H у 5,500 5100 — 5100 
Ре | но EB $300 _ 4650 4650 
^p. | | ^H .J4—-— S /—— — 4600 4,350 4350 
200 = = Я — 12300 12,300 12.300 
ро GG va —. 10.900 10,900 10,900 
D. | 8G | SH, / 9400 9400 9400 

Do | | —  — H  .  VWS 10,200 — 10200 10200 
D. но уз —_ 940 940 9400 
Ре | | 18H /^— з 7900 _ 2790 7900 
вариа 


'Gemological Institute of America (GIA) color grades: D-colorless; E-rare white; G, H, I-traces of color. 
с larity: ЈЕ—по blemishes; VVS1— very, very slightly included; VS1—very slightly included; VS2— very 
slightly included, but not visible; SI1—slightly included. 

"Source: Jewelers’ Circular Keystone, v. 180, no. 2, February 2009, p. 59. 

“Source: Jewelers’ Circular Keystone, v. 180, no. 7, July 2009, p. 41. 


"Source: Jewelers’ Circular Keystone, v. 181, no. 1, January 2010, p. 54. 
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ТАВГЕ 5 


PRICES PER САКАТ OF U.S. CUT COLORED GEMSTONES IN 2009 


Gemstone IS January! 
nc DE asi 
Buesappie — 8251650 _. 
Blue topaz = 5-10 _ 
Emerald __2400-4,000 — 
Green tourmaline _ О 50-70 —Ó 
Cultured saltwater pearl ПРИ 3 
Pink tourmaline Е. О? ue 
 Rhodolite рате! 20—40 
Ruby O 880-2200 
Tanzanite —— ~ 300475 


Price range per carat 


December 
— $10-25 

7 ^ 900-1,650 
~ 7 5-10 
~~ 2,400–4.000 
| 50-70 
5 

^. 70-150 
_ 20-40 
1,850-2,200 
300-375 


! Source: The Gem Guide—Color, spring/summer 2009, p. 22, 37, 51,65, 
74. 85, 96, 98, 104, апа 119. Тћезе figures are approximate wholesale 


purchase prices paid by retail jewelers on a per stone basis for 


|-to-less than 1 carat, fine-quality stones. 


?Source: The Gem Guide, November/December 2009, p. 44, 47, 51, 55, 
57, 59, 62, 63, 64, and 65. These figures are approximate wholesale 


purchase prices paid by retail jewelers on a per stone basis for 


1-to-less than 1 carat, fine-quality stones. 


JPrices are per 4.5 to 5-millimeter pearl. 
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ТАВГЕ 6 
U.S. EXPORTS AND REEXPORTS OF DIAMOND (EXCLUSIVE OF INDUSTRIAL 


DIAMOND), BY COUNTRY! 


NM LL ананна 5. Е E м _ 
uH 2008 2009 


Quantity Value? Quantity Value? 
Country (carats) (millions) (carats) (millions) 
Exports: е с ~ зе = 
_ Australia 103,000 $18 37,600 $21 
Belgium 1,600,000 685 300,000 150 
_ Canada 79,700 116 46,600 70 
Costa Rica | 55,200 6 8,470 2 
— France _ 136,000 136 49,200 25 
Hong Kong 1,340,000 814 807,000 380 
India 1,480,000 1,220 962,000 477 
-Israel 2,650,000 2,130 960,000 482 
_ Japan 54,800 12 17,800 5 
_ Mexico 678,000 110 504,000 79 
_ Netherlands 19,000 3 561 | 
_ Netherlands Antilles — 16,200 35 10,600 23 
"Singapore. 98,500 19 31,200 13 
_ South Africa 31,400 4 829 2 
Switzerland — 99,400 270 152,000 146 
Taiwan 15,000 12 12,900 5 
_ Thailand 226,000 54 86,700 40 
United Arab b Emirates 165,000 115 108,000 46 
_ United Kingdom — — 121,000 84 27,400 58 
_ Other mE 248,000 103 _ 156,000 133 
Тога! | — 9,210,000 5.940 4,280,000 2,160 
Reexports: _ 
Armenia 13,400 6) 1,670 Q) 
_ Australia 33,800 14 59,600 19 
Belgium | 5.790,000 1,890 4,130,000 1,110 
_ Canada 230,000 195 139,000 127 
_ Dominican an Republic i 61,400 12 15,300 3 
_ France | 30,500 23 80,800 43 
__биметаја __ Эл 104,000 14 50,300 5 
. Hong Kong _ 2,680,000 1,350 3,220,000 1,190 
Inda — 2250,00 482 2,350,000 959 
© Israel — — 10,200,000 3,400 6,940,000 2,750 
Japan 178,000 39 117,000 24 
_ Malaysia һа 20,100 3 9,860 l 
— Mexico - NE 4,590 2 2,990 2 
— Singapore 190,000 22 193,000 50 
_ South Africa 65,700 108 66,500 55 
_ Switzerland —— 530,000 551 584,000 492 
_ Thailand 152,000 26 145,000 29 
__ United А d Arab Er b Emirates — 1,390,000 250 749,000 198 
. United Ki | Kingdom 499,000 229 383,000 204 
Other 331,000 134 „ло _ 1534 
_ Total 24,800,000 8,750 20,900,000 7,780 
_ Grand | total 34,000,000 - 14,700 25,200,000 — 09,940 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Customs value. 
"Less than '4 unit. 


Source: U.S. Census Bureau. 
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U.S. IMPORTS FOR CONSUMPTION OF 


ae ЕН EMO ee на 


Кіта, гапре, and ud of origin _ 


Rough or uncut, natural: ee 
_ Angola _ 


Australia " 


Botswana 


Brazil - 


Canada | Е 


С _ Congo( (Ki nshasa) 


Namibia _ v 
" Russia 
South. Africa 


Total 


Си! but unset, ‚пог тоге е than 0. 5 са carat: 
Belgium — 


——— 


Ca апада _ 


China 


| _ Dominican Republic __ 


> _ Hong Kong — 
India 


вае 
_ Mauritius 

_ Mexico 

_ South Africa 


_ Thailand. 


_ United Arab Emirates _ 


Cut but unset, more than 0. 5 carat: 
Belgium 


__Сапада 


„с. ар 
а 
Israel 

Mexico 
Russia 
South Africa 
_ Switzerland 
_ Thailand 


United ted Arab Emirates 


"Revised. 


Data are rounded to no more than three significant digits; may not add to totals shown. 


2 
Customs value. 


TABLE 7 


___725900 o o o O 752 _ 76 — 


Quantity 


__ (carats) u 


359,000 
17,700 
88.100 

443 
27,300 
11.600 

250 

212 
32.700 
10,000 
16,500 

104,000 
32,000 
~~ 700.000 


344,000 
7,910 
25,800 
38,200 
239.000 
5,760,000 
400,000 
6,920 
65,900 
1,780 
60,800 
153.000 


57,400 
7,160,000 


DIAMOND, BY KIND, WEIGHT, AND COUNTRY’ 


< 2009 _ 


Value? 


(millions) 


ие ооо 


2008 __ 
Quantity Value 
(carats) — (millions) __ 
62.300 $34 
1.620 | 
108,000 147 
760 1 
19.900 31 
37.100 138 
1,400 2 
6.590 | 
120,000 4 
6,550 5 
90.200 19 
119.000 296 
153.000. 73° 

325000 52 
295,000 118 
10,900 13 
110,000 34 
65,800 20 
157,000 25 
6,520,000 1,430 
512,000 267 
8,410 14 
52.600 10 
12.400 4 
72,200 21 
69,400 18 
72,400 25 

~ 7,960,000 2,000 _ 

929.000 3,130 
22,800 78 
76,800 361 
1,440,000 2,450 
2,210,000 9,120 
389 (4) 
57,600 178 
55.200 159 
19,200 383 
11,700 22 
33,100 124 
101,000 400 
4,960,000 — 17000 _ 


Includes some natural advanced diamond. 


4 
Less than У unit. 


Source: U.S. Census Bureau. 
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640,000 
20,200 
26,800 

1,110,000 
1,670,000 
1,810 
57,800 
34,700 
23,500 
3,980 
33,900 
53200 _ 
(0 3,6704 ‚670, 000 ___ 


256 
NIU ,800 


200 


4: | 
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TABLE 8 


U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN 
DIAMOND, BY KIND AND COUNTRY! 


a аа але виа 


Kind and country 


Enid: 


Belgium 
_ Brazil _ 

Canada _ 
"China 
m Colombia 


NL 
САВЕ Ы 
_ Hong Kong 


_ India 


Israel 
May _ 
_ Switzerland. и 
. Thailand 

United Kingdom | 
Other OOO 


-_ 


—————————————- 


—— 


———— 


— ro NP ODE 


_ Belgiu 


China | 


_ Dominican Republic - 


France 


. Hong Kong | 


— ——— M M ————— 


Sri Lanka 
= Switzerland. 
__Тһайапа 


United. Arab Emirates 


Sapphire: 


Australia 
Austria 
Belgium 


—————— 


China — | 
Dominican Republic 


.. Germany 

. Hong Kong 
Inda — 

_ Israel 


E ENT NC NR 
umm а a 


Italy 


ди 


Singapore 


= Sri I Lanka 
. Switzerland 
Thailand 


See footnotes at end of table. 


_ 


———— 


Nu 2008 2009 = 
Quantity Value? Quantity Value? 

(carats) (millions) (carats) _ (millions) 
529 $2 1,980 $] 
106,000 6 500,000 7 
2,830 (3) 434 (3) 
2,210 (3) 4,150 (3) 
530,000 155 314,000 120 
130.000 9 315 2 
13,800 3 8,470 2 
877,000 10 334,000 23 
1,800,000 29 — 2,410,000 18 
162,000 25 181,000 20 
4,240 2 2,380 | 
23,900 24 7,980 8 
564,000 13 292,000 8 
1,050 2 356 | 
83,300 17 38,000 3 
_4,300,000 297 4090000 ^ 214 
9 (3) 10 (3) 

7,360 | 2,100 (3) 

994 (3) Р ; 

1,210 І 37 (3) 
12,400 | 8,370 (3) 
851.000 10 420,000 | 
2,350,000 5 2,500,000 2 
1,370 | 5,560 | 
6,030 | 1,330 (3) 

(3) (3) 16,700 (3) 

7,260 | 2,020 | 
10,600 11 933 3 
1,980,000 59 1,750,000 14 
1,760 | 64 2 
43,300 8 179,000 13 
5,280,000 — 100 4880000 37 
1,550 (3) 2,340 (3) 

124 (3) 472 (3) 

110 283 | 
269,000 2 122,000 І 
882 (3) 600 (3) 
36,200 5 33,200 5 
972,000 9 610,000 13 
1,150,000 12 2,140,000 6 
28,800 4 9,780 | 
2,340 2 15,000 | 
3,630 (3) 3,010 (3) 
316,000 46 240,000 31 
17,800 19 14,700 14 
2,900,000 75 1,730,000 | 48 
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TABLE 8—Continued 


U.S. IMPORTS FOR CONSUMPTION OF GEMSTONES, OTHER THAN 


DIAMOND, BY KIND AND COUNTRY’ 


2008 22009 — 
Quantity Value! Quantity Value? 

Kind and country  — (carat) — (millions) — (carats) u (millions) 
Sapphire—Continued: _ 
© United Arab Emirates — 8,140 $5 2,530 $2 
^ United Kingdom _ 1,100 4 504 | 
оће 7 _ 384000 7 68.200 3 
"EB ИЕЛДЕ Б 77090000 191 4,990,000 w г, 
‘Other: а = 
~ Rough, uncut: 

Australia NA 3 NA (3) 
Brazil о МА 7 МА 3) 
zr c OMEN NA | МА | 
^ Chm ^ NA 3 NA | 

7 Colombia _ BEEN NA | МА =: 
| Czech Republic NA 2 NA 2 

Germany NA | NA | 

India mE NA 2 NA | 
o Japan o NA | МА | 
_ Pakistan _____ МА 2 МА (3) 

Tanzania NA 3 NA (3) 

Обе _______ МА 16 МА | 
E. n NA 2 МА 8 
Cut, set and unset: — 

Australia NA 15 NA (3) 
Аша МА 4 МА | 
Be OT NA 19 МА o 
__ Canada NA 1 МА (3) 
© China ^ 4 -. NA 35 NA 8 
| France МА | NA (3) 
© Germany _____ NA 34 NA 1 
___Hong Kong МА 32 МА | 
India NA 74 NA 2 

Israel NA 8 МА (3) 
| Way _ NA | МА (3) 
South Africa ____ NA | МА = 
. Snlaka ___ NA 5 МА Ө) 
Е Switzerland — NA 8 NA 1 

Taiwan NA 1 МА (3) 
Tanzania O = — NA 5 NA 1 

Thailand — — NA 58 NA ] 

United Arab Emirates NA 1 МА (3) 
. United Kingdom — NA 1 МА 2 

Other m NA 15 NA | 

Total Eo cd am 3 E 


NA Not available. -- Zero. SS 


| 
р —-— 
ata are rounded to no more than three significant digits; may not add to totals shown. 


2 
Customs value. 


3 
Less than У; unit. 


Source: U.S. Census Bureau. 
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ТАВГЕ 9 
VALUE OF U.S. IMPORTS OF LABORATORY-CREATED 


AND IMITATION GEMSTONES, BY COUNTRY! ? 


(Thousand dollars) 


—.... _ Country || 2008 _ 2009 
Laboratory-created, cut but unset: o oa 
_ Austria Па 2,330 1,430 
_Ваш 7 7 645 374 
_ Canada nee 24 9 
u Chia EN 9,860 7,600 
. Czech Republic - ES 55 42 
_ France С СС 298 284 
_бетау = о 12,700 11,100 
К Hong Kong 898 455 
India - ЕЕ 1,040 2,180 
oda — СЕЗ 48 95 
_ Japan Nb шш 251 61 
_Korea,Republicof о 207 46 
Netherlands о 5 5 
~ South Africa - i 281 a 
S Lana .— | 1,300 315 
Switzerland — I 620 797 
Taiwan о nud 174 161 
— Thailand — i 1,330 975 
United Arab Emirates 146 9g 
(Other tS 1,960 3.390 
^ Toa — о /——. — — 34200 29500 
Imitation:? 
Austria. о 73,100 47,100 
о Ва ————— 25 2 
Chin | 21,000 13,300 
_ Czech Republic mn 7,510 5,080 
France = 25 2= 
_ Germany | | 723 566 
_ Hong Kong 46 358 
India 83 302 
Italy — | 148 123 
_ Japan 58 - 
_ Korea, Republic of ИШ 198 131 
Rusia . 15 Е 
_ Taiwan | 183 - 
— Thailand. | 10 39 
“United Kingdom 
Other 275 208 
__ Total. | ____104000 _____67,200 
-- Zero 


Data are rounded to no more than three significant digits; may not 
add to totals shown. 
"Customs value. 


"Includes pearls. 


Source: U.S. Census Bureau. 


GE 
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29.24 


ыз э шз, SE ee ои SES Se -———-- 


Diamonds: 


_ Rough oruncut — 
Cut but unset _ — 
Emeralds, cut but unset 


TABLE 
U.S. IMPORTS FOR CONSUM 


10 
PTION OF GEMSTONES' 


(Thousand carats and thousand dollars) 


Coral and similar materials, unworked _ _ 5,3 


Rubies s and sapphires, « cut but unset 


Pearls: = 
Natural uM 
~ Cultured. mE 
— Imitation 


Other precious and semiprecious stones: 


_ Rough, t uncut _ 
Cut, set and unset — 
_ Other 


| _ Laboratory-created: 
Сш but unset 


Other 


_ Imitation gemstone 
Total _ 


c 


а аа, 


——— 


"Revised. NA | Not ot available. XX Not applicable. 


- 2008 2009 
Quantity Value? Е _ Quantity - Value! _ 
mE m 725 $752,000 700 5289.000 
p" 12.900 — 19,000,000 10.800 — 12,400,000 
К 4,300 297,000 4,090 214,000 
20 12,200 4,430 10,500 
11,400 291,000 9,880 164,000 
EM БС Еа МА 14,100 МА 21,100 
ПРИ МА 34,600 МА 26,900 
= = NA 4,190 NA 4,150 
ПИ 1,620,000 ' 20.9007 1,080,000 15,000 
(Рени МА 285,000 МА 
МА 9.200 NA 
z | | N 60,300 34,200 8.730 29,500 
METER" NA 13,500 NA 8,240 
ERR _ МА _ 104,000 МА 67.200 
xx 2090000 _ ХХ _ 13,300,000 


\ 
Data are rounded to no more than three significant digits; may not add to totals shown. 


2 
Customs value. 


Does not include pearls. 


Source: U.S. Census Bureau. 
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NATURAL DIAMOND: WORLD PRODUCTION, BY COUNTRY AND ТҮРЕ! 23 


TABLE 11 


(Thousand carats) 


Country and type’ _ ..200 2006 _ NET 2008 2009 
Gemstones: 

Angola DENM 6,371 8,258 8.732 8,016 ' 8,100 
E _ 8,577 7,305 231 273 60 * 
Botswana | 23,900 24,000 25,000 25,000 24,000 
_ Brazil’ _ BE 208 181 182 182 ' 182 3 
Canada _ ИШЕ 12,314 13,278 17,144 14,803 10,946 
. Central African Republic® _ EMEN 300 340 370 302 ' 300 
Сю 7 100 100 100 100 100 
_ Congo (Kinshasa) 7 7,000 5,800 ' 5,700 ' 4,200 ' 3,600 
_ Côte d'Ivoire" Ded 210 210 210 210 210 
_ Ghana BM 810 780 720 * 520 * 500 * 
_ Guinea — 7 440 380 815 2,500 2,400 
Guyana 357 341 269 169 ' 179 
Lesotho = PK 52 231 454 450 * 450 * 
Namiba о 1.902 2,400 2,266 ' 2,435 ' 2,300 
"и ^. 23,000 23,400 23,300 21,9255 17,791 5 
Sierra Leone о 401 ' 362 ' 362 ' 223 ' 200 * 

_ South Арса с sStstC=<CS 6,400 6,100 6,100 5,200 2,400 

_Tanzania® о 185 230 239 202 ' 150 

Venezuela —— 46 45 45 45 45 

| Zimbabwe SS 160 160 100 100 100 
Ове Т 109 70 65 10' — m6 

Total. |. —  — 92800 94000' 92400* 87,000 74,100 

Industrial: um 

_Апош о 708 918 970 900 900 
Australia UE 25,730 21,915 18,960 15,397 ! 10,700 

Ваа е 8,000 8,000 8,000 8,000 7,000 

Вай 600 600 600 600 600 
_ Central African Republic ——— 80 85 93 75' 60 
China? mM 960 965 970 1,000 1,000 

_ .Congo(Kinshasa) — 7 2820 23,100" 22,600' 16,700" 14400 

-Côte d'Ivoire? — о 90 90 90 90 90 
Оћа О О 200 190 180 130 ' 120 
бита — о 100 95 200 600 600 * 

| Rusia) == SSCS 15,000 15,000 15,000 15,000 15,000 
Sierra Leene — о 267 ' 241' 241 ' 149 ' 100 • 

_ South Africa = 9,400 9,100 9,100 7,700 3,100 

Tanana? B mM 35 42 44 31° 27 

_ Мепелеји —— = 69 70 70 70 70 

Е ин 900 900 ' 600 ' 700 ' 700 

Other? о 94 67 _ 72 115' 140 | 

Total 90.400 81400' 77,800" 67300' 54,600 

_ Grand tot total 7 — 13,000 175,000" 170,000" 154,000" 129.000 _ 


"Estimated, ‘Revised. 
'World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


"Table includes data available through May 19, 2010. 
"In addition to the countries listed, Nigeria and the Republic of Korea produce natural diamond and synthetic 


diamond, respectively, but information is inadequate to formulate reliable estimates of output levels. 


“Includes near-gem and cheap-gem qualities. 
Reported figure. 
"Includes Cameroon, Congo (Brazzaville), Gabon (unspecified), India, Indonesia, Liberia, and Togo (unspecified). 


"Includes Congo (Brazzaville), India, Indonesia, and Liberia. 
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GERMANIUM 
By David E. Guberman 


The domestic table was prepared by Robin C. Kaiser, statistical assistant. 


In 2009, germanium-bearing concentrates were produced 
at two zinc mines in Alaska and Washington (placed on 
care-and-maintenance status in early 2009) owned by Teck 
Resources Ltd. (Vancouver, British Columbia, Canada). The 
germanium-bearing concentrates were exported to Canada for 
processing or directly to customers їп Asia and Europe. Two 
refineries in New York and Oklahoma produced germanium 
dioxide, germanium metal, and germanium tetrachloride from 
manufacturers" scrap, post-consumer scrap, and processed 
imported germanium compounds. 

Germanium is a hard, brittle semimetal that first was used 
about a half century ago as a semiconductor material in radar 
units and as the material for the first transistors. Today, it is 
used Principally as a polymerization catalyst for polyethylene 
terephthalate (PET), a commercially important plastic; as a 
Component of glass in telecommunications fiber Optics; as 
à lens or window in infrared night-vision devices; and as a 


Semiconductor and substrate in electronic circuitry and solar 
cells, 


Legislation and Government Programs 


| Asa Strategic and critica] material, germanium was included 
in the National Defense Stockpile (NDS) in 1984. Sales of 
germanium metal were significantly lower in 2009 compared 
With those in Previous years. The Defense National Stockpile 
Center (DNSC) reported that germanium metal sales in 2009 
were 68 kilograms (kg) compared with 102 kg in 2008. 
Germanium was last sold in February 2009 at an average price 
of $1,331 per kilogram. As of December 31 ‚ 2009, the total 
'nventory of germanium metal held by the NDS was 16,365 kg 
Valued at $16.3 million. 

During fiscal year 2009 (October 1, 2008, through September 
кы the DNSC sold 170 kg of germanium metal at an 
Pla Ы value of $1,392 per kilogram. The Annual Materials 
x у fiscal year 2010 (October 1, 2009, through September 
iis ) allowed for the sale of up to 8,000 kg of germanium 

(Defense National Stockpile Center, 2009a, b). 


Production 


yi | ме Stages of the germanium production process — 
Specific a а compounds and metals that are associated with 
the еи d Germanium is Initially recovered from 
Precipitation B residues or coal ash and the subsequent 
concentrates Nis germanium concentrate. All germanium 
Of the BUCO purified using similar techniques, regardless 
ls chlorinated , Concentrates. The concentrated germanium 
eTmanium te and distilled to form the first usable product, 

used as а rea trachloride, a colorless liquid that is primarily 
letrachlorig Sent in fiber-optic cable production. Germanium 

* can be hydrolyzed and dried to produce germanium 


G 
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dioxide, another commonly used compound. Germanium 
dioxide appears as a white powder and is used to manufacture 
certain types of optical lenses and as a catalyst in the production 
of PET resin. Germanium dioxide can be reduced with hydrogen 
to produce a germanium metal powder, which is subsequently 
melted and cast into first-reduction bars. The germanium bars 
are then zone-refined (a refining process that involves melting 
and cooling germanium bars to isolate and remove impurities 
and ultimately yield extremely pure germanium) to produce 
electronic-grade germanium metal. Zone-refined germanium 
metal can then be grown into crystals and sliced for use as 
semiconductors or recast into forms suitable for lenses or 
window blanks in infrared optical devices. 

In 2009, germanium was not recovered from zinc 
concentrates or coal in the United States. Domestic refinery 
production of germanium was estimated by the U.S. Geological 
Survey (USGS) based on data provided by North American 
producers. The USGS estimated that U.S. refinery production 
of germanium from imported primary material, germanium 
compounds, and new scrap was 4,600 kg in 2009. 

Teck Alaska Inc. (a wholly owned subsidiary of Teck 
Resources) produced germanium-containing zinc concentrates at 
its Red Dog zinc-lead open pit mine in Alaska. Approximately 
25% of the zinc concentrate produced at Red Dog was sent 
to Teck Resources’ metallurgical complex in Trail, British 
Columbia, Canada. Residues from zinc concentrates were 
treated in roasters or pressure-leach facilities and purified to 
produce germanium dioxide and other byproduct metals. Teck 
Resources reported that zinc and lead concentrate production 
at Red Dog in 2009 was greater than that of 2008 owing to 
increased mill operating rates and online time resulting from a 
number of performance improvement initiatives. 

In February, Teck Resources temporarily placed its 
underground Pend Oreille zinc-lead mine in northeastern 
Washington on care-and-maintenance status owing to reduced 
metal demand and the decline in zinc prices. Teck Resources 
indicated that, during the unspecified-duration closure at Pend 
Oreille, the company would continue to produce germanium 
and other byproduct metals at Trail from an existing residue 
stockpile at Pend Oreille. In 2009, Teck Resources produced 
4,800 metric tons (t) of zinc concentrate at Pend Oreille 
compared with 35,000 t of zinc concentrate in 2008 (Teck 
Resources Ltd., 2010, p. 44—45). 

In 2009, Umicore Optical Materials USA Inc. (a subsidiary 
of Umicore s.a., Brussels, Belgium) continued production of 
germanium metal and compounds at its plant in Quapaw, OK, 
and remained the leading domestic producer of germanium and 
germanium-base materials. Umicore produced germanium from 
fly ash, germanium concentrates, scrap generated internally 
or by the fiber-optics industry, and imported germanium | 
compounds. The Quapaw facility refined the raw material into 
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germanium tetrachloride, germanium metal, and proprietary 
[chalcogenide glass (GASIR*)] lenses, which were designed for 
large-scale commercial and military infrared optical systems. 
In 2009, construction work continued on a new germanium 
substrate plant in Quapaw that was expected to nearly double 
Umicore's global wafer production capacity to about 1 million 
substrates per year. The construction of the plant began in 
mid-October 2008 and was completed by yearend 2009. 
Umicore planned to start qualifying germanium substrates 
manufactured at the plant with customers during the first half 
of 2010. The company stated that the production capacity 

was added in anticipation of rapid growth in the terrestrial 
concentrator solar (or photovoltaic) cell market during the next 
12 years (Umicore s.a., 2010b, p. 14). 

Germanium Corp. of America (a subsidiary of Indium Corp. 
of America, Clinton, NY) produced germanium products, 
including germanium dioxide, germanium metal, and 
germanium tetrachloride at its facility in Utica, NY. 
| [n January, Strategic Resource Acquisition Corp. (SRA) 
(Toronto, Ontario, Canada). owner of the Middle Tennessee zinc 
mining complex near Gordonsville, TN, filed for bankruptcy 
under Chapter 11 of the Federal Bankruptcy Code in Nashville, 
TN. The company had depleted its ау ailable funding and 
listed assets of about 51 million against debts of $100 million. 
In 2007, SRA had announced plans to restart operations at 
the idled mining complex, % hich consisted of zinc mines 
in Cumberland, Elmwood, and Gordonsville, TN, and had 
anticipated that the mines would be able to produce significant 
amounts of byproduct germanium and gallium. In October 
2008, the company placed the mines on care-and-maintenance 
status owing to the state of the credit market and declining zinc 
prices. In May 2009, Nyrstar N.V. (Balen, Belgium). à leading 
global zinc and lead producer. announced that it had acquired 
the mine complex from Mid-Tennessee Zinc Corp. for about 
$13.3 million. Nyrstar also owned the Clarks ille, ГМ. smelter, 
which was originally built to treat concentrates from the Middle 
Tennessee zinc mining complex, and the mine complex W ould 
be an important source of concentrate for the С larks\ за ane | 
smelter. Nyrstar kept the mines on care-and-maintenalice decis 
бя the remainder of 2009 but planned to commence proaches 
at the mine complex by yearend 2010. Once the mines wise 
Res ‘опа|. the company stated that it intended to capture 
— contained in the germanium- and gallium-rich zinc 
the value cona" es, 2009c; Nyrstar N.V., 2009). 
concentrates (Metal-Pages, = 4 с; № asian т: 

in 2009, Australian exploration company кае ~ ' me =» 

4t a resource drill program at the Church deposit ın 

reported ps s ci ‘nel project in southwestern North Dakota 
the company 5 ари“ Фе resource estimate of germanium, 
had led to an initial inferre d in lignite x а 
molybdenum, irap "m wat seams in the region has been 
flat-lying Liege | deposits found in China that produce 
compared to -—À ай established that mineralization 

ermanium. The dri c ies ‘n sufficient widths 
at the € hurch e сама mining. Metallurgical testing 
and lengths to un leach recoveries of germanium, 
demonstrated d ranium mineralization using acid or alkaline 
molybdenum, an ж the company was looking to secure а 
solutions. By year т that could help fund further assessment and 
d evelopment partn 
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possible future development of the Sentinel project (PacMag 
Metals Ltd., 2009, p. 2, 8-10). 


Consumption 


The USGS estimated that domestic consumption of 
germanium decreased to about 44,000 kg in 2009 from 54,500 
kg in 2008 owing to the economic slowdown that affected sales 
of germanium for use in infrared optic, fiber-optic, and solar cell 
applications. Worldwide, the end-use pattern of germanium was 
estimated to be as follows: infrared optics, 30%; fiber optics, 
20%; catalysts for PET, 2096; electronics and solar applications, 
15%; and other uses (such as phosphors, metallurgy, and 
chemotherapy), 15%. The domestic end-use pattern, however, 
was different with infrared optics accounting for 50%; fiber 
optics, 30%; electronics and solar applications, 15%; and 
other uses (phosphors, metallurgy, and chemotherapy), 5%. 
Germanium was not used in PET catalysts in the United States. 

Electronic Components.—Germanium substrate consumption 
for production of high-brightness light-emitting diodes 
(LEDs) used in such devices as automobile taillights, cameras, 
flashlights, mobile telephone display screens, televisions, 
and traffic signals increased in 2009 compared with that in 
the previous year. In electronics, silicon germanium (SiGe) 
components have replaced gallium arsenide in some high-tech 
products, such as components for cellular telephones. In 
high-speed wireless telecommunications devices, SiGe 
transistors can attain greater switching speeds and require less 
power than traditional, silicon-base components, increasing 
overall performance. SiGe-base microchips were also used 
in radar systems for automobiles to increase driving safety. 
Known as radar-on-chip-for-cars technology, these devices are 
capable of alerting drivers of impediments that are in the path 
of the vehicle in order to prevent potential accidents. А joint 
research cooperation project, supported by a financial grant 
from the German Federal Ministry of Education and Research, 
was launched in mid-2009 to advance this technology and 
make it available in all vehicle classes. Several automobile 
manufacturers and suppliers were working with semiconductor 
manufacturer Infineon Technologies AG (Neubiberg, Germany) 
on this project to develop new, cost-effective SiGe-chip-based 
automotive radar systems (Infineon Technologies AG, 2009). 

Fiber Optics.—In the fiber-optics sector, germanium 
tetrachloride is converted to germanium dioxide and used 
as a dopant (a substance added in small amounts to the pure 
silica glass core to increase its refractive index, preventing | д 
signal loss while not absorbing light) within the core of optic Е 
fibers. Demand for fiber-optic cable in North America decline 
slightly in 2009 compared with that of 2008, reflective of | 
an overall reduction in business activity owing to the go. Р 
financial slowdown. Producers of germanium tetrachloride ud 
fiber optics and fiber-optic cable producers indicated that | 
volumes in 2009 were reduced from those in 2008, especi® A 
in North America and Europe. Fiber-optic cable manit у 
indicated that their customers were more cautious about 5 
new investments in private networks and fiber-to-the | 
(FTTH) technologies in 2009. This was not the case in xia 
and other emerging Asian economies that continued 0 
their telecommunications infrastructures in 2009. In #77 
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the Fiber-to-the-Home Council estimated that 17.2 million 
homes in North America had FTTH available at their premises 
as of September 2009, an increase of about 13% from that in 
September 2008. The council reported that the growth rate of 
new fiber-optic runs had slowed considerably during the last 
half of 2009 owing to the deteriorating economic conditions 
(Corning Inc., 2010, p. 3, 30; Fiber-to-the-Home Council, 2010, 
p. 6-7). 

The American Recovery and Reinvestment Act of 2009 
included funding for a broadband initiative that led to the 
creation of a national broadband plan that could increase 
demand for fiber-optic cable in the future. The plan, created 
by the Federal Communications Commission (ЕСС), was 
Intended to accelerate broadband deployment in underserved 
and rural areas and to strategic institutions that were likely to 
use broadband access to create jobs or provide public benefit. 
The term broadband referred specifically to high-speed internet 
access, such as that provided by fiber-optic cable, which is 
always on and faster than the traditional dialup access. The 
U.S. Congress directed the FCC to develop a plan that would 
ensure every American had "access to broadband capability." 
According to the initiative, widespread broadband infrastructure 
was considered a foundation for better quality of life, economic 
growth, global competiveness, and job creation. A long-term 
goal set forth in the plan specified the improvement of the 
existing broadband infrastructure in the United States to provide 
at least 100 million U.S. homes with access to affordable 
broadband connections by 2020. In addition to the national 
broadband plan, there were other broadband programs ongoing 
at the FCC, the National Telecommunications and Information 
Administration, the U.S. Department of Agriculture, and other 
i mme (Federal Communications Commission, 2009, 

Infrared Systems. —Germanium was used in the manufacture 
of lenses and windows for infrared optical systems owing to 
ы transparency to part of the infrared spectrum and to its high 
refractive index. Germanium is easily machinable, relatively 
ada resistant to atmospheric oxidation, and able to withstand 
: dn кш апа moisture. The lenses and windows 
"e sd ж = di eed are often incorporated into 
Е id in t at detect infrared radiation and 
and displayed on « vi onic signal, which is then processed 
different from other к S es | a. о un 
Шул Шоо of “low light" vision systems in that 
canbe used day or g у : ected by the presence of light so they 
lower and АП. : = It was estimated that about 60% of 

йо deua | ои Systems and 50% of all 

In 2009. the MES e made from germanium crystals. 
imaging о не з PA global infrared thermal 

litary C бы | $6.6 billion. | 
commercial bed ed 80% of this market, with 

ll branches du. accounting for the remaining 20%. 
infrared cee military continued to rely heavily on 
intell T around-the-clock force protection and 

сепсе, surveillance, and г | 
target acquisition anl > econnaissance (ISR) as well as 
and sea-based vehicle жашы on multiple platforms. Air-, land-, 
infrared Secun es were routinely equipped with multiple 
at allowed soldiers to perform a variety of 
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combat-related functions in even the most adverse battlefield 
conditions. A typical ground transport vehicle might be outfitted 
with separate infrared imaging systems for driver and observer's 
vision enhancers, weapons sights, and roof-mounted imaging 
systems that perform long-range scans in search of improvised 
explosive devices. The military continued to invest in thermal 
weapon sight technology in 2009, which helped fuel domestic 
consumption of germanium optical products. In March, the 

U.S. Army Research, Development and Engineering Command 
Contacting Center at Aberdeen Proving Ground, MD, ordered 
more than 40,000 thermal weapons sights for small-arms, 
surveillance, and fire-control applications valued at more than 
$350 million from three manufacturers. This type of spending 
on thermal imaging devices was expected to continue in the near 
future lo support troops currently engaged in ongoing military 
operations. In fiscal year 2010, the U.S. Department of Defense 
proposed to spend slightly less for procurement and research 

in military communications, electronics, intelligence, and 
telecommunications than it had in the previous year. The Army’ 
technology procurement request for fiscal year 2010 included А 
$235 million for purchasing common remotely operated 
weapons stations, $460 million for acquiring new night-visi 
devices, and $338 million for new thermal weapons sight n 
The U.S. Air Force requested $513 million to develo 55 
space-based infrared system (Keller, 2009). n 

Many of the thermal imaging manufacturers have mad 

efforts to enter the commercial market to pursue growth e 
opportunities that are expected in the near future. As th 

infrared imaging technology has declined, demand h ud 
in Hiatt such as airborne law enforcement ome n 
night- i | а. 

ght-vision, commercial security, firefighting, and recreational 


rate of 25% since 2005 (FLIR Systems, Inc., 2010 
Polymerization Catalysts.—Outside the United St _ 

estimates indicated that germanium dioxide use ак 

for PET production has declined since 2007 Japa i 

to be the leading consumer of germanium for ibi. E 

Demand for germanium dioxide used in PET was о 

[0 be about 20 t in 2009, down from about 30 t ; d 

An increase in recycling rates of PET. ен 

an increase in PET substituti | : 

in germanium dioxide E S. и 


Solar Cells.—The use of germanium a 
production of solar cells is segmented into two mark 
space-based applications and terrestrial installatio i 
for satellites has increased steadily during the 2007 th n. 
2009 period owing to demand for commercial, milita a 
scientific applications. It was estimated that about 400. 0 o 
germanium substrates were consumed each year Гог s d 
applications, and the majority of all satellites Were Мо 


S а Substrate in the 


30.3 


by germanium-base solar cells (Umicore s.a., 2010а, p. 52). 
Germanium substrates were smaller in size and weight, more 
efficient at converting light into energy, and provided greater 
power output than the most common alternative substrate, 
silicon. Germanium substrates constitute the building blocks 
of multilayer (often referred to as multijunction) solar cells. 
Ultrathin layer combinations of materials, such as gallium 
indium phosphide and gallium arsenide are "grown" on top 
of the germanium substrate, each capturing a specific part of 
the solar spectrum and converting it into electricity. The solar 
energy conversion efficiency of these multijunction cells was 
typically greater than 25%. Currently, triple-junction cells 
are most common, but technological advancements have 
allowed for multijunction cells to combine more layers and 
junctions onto one cell, increasing performance capabilities. 
In 2009. Emcore Corp. (Albuquerque, NM), a manufacturer of 
compound semiconductor-based components and subsystems 
for the fiber-optic and solar power markets, was in the final 
stages of qualifying а next-generation, high-efficiency 
multijunction solar cell for satellites that had an average 
епегоу conversion efficiency of 30%. Another leading solar 
cell producer, Spectrolab Inc. (a subsidiary of The Boeing Co.) 
planned to produce germanium-substrate-based multijunction 
cells with conversion efficiencies greater than 33% in 2009. 
[n comparison, the сопу ersion efficiency of a standard silicon 
solar cell ranged from 1394 to 15%. Umicore, a leading 
producer of germanium substrates, reported that sales volumes 
of germanium substrates in 2009 were slightly lower than 
those in 2008, reflective of a decline in orders from solar panel 
manufacturers owing to the global economic slow down. 

While satellites have traditionally used energy generated 
bv solar panels to operate onboard systems and transmit data 
to Earth, there are other potential uses for the energy created 
bv the high-efficiency solar cells. The use of solar energy, 
collected by space-based, high-efficiency multijunction cells, as 
а source of power for spacecraft was being developed. In 2009, 
an industry team led by Boeing received a contract from the 
Defense Advanced Research Projects Agency to ае а new 
ultralightweight high-power generation system (HPGS) күне 
of generating up to 175 kilowatts of power (more than eure 
available to the International Space Station) lor PE 
The team, comprising several leading satellite and Өсөк vis 
manufacturers (including Emcore and Spectrolab), nim | 
high-efficiency, germanium-based, multijunction иг cells | 

> ^ sking systems, developed a preliminary system that 
and sun te weight and one-sixth the size of an existing 
was опе-ћа ower system. Eventually, ап HPGS was expected 
orbital solar p ide == for а new generation of compact 
be able у ИУ 4 | fi 4 low-Earth orbit and then 
а that self-deploy from а : s 
spacecra bit using electric propulsion systems to perform 
reach à Eo si | .atellite transfer and servicing, and space radar 
corn ie е y stem like this could be a cost-effective 
missions. А power с t5 travel to the outer solar system without 
means for prc e power (Umicore s.à., 2008, p. 14; The 

eed for radioisotope pe^ 

the n 2009: Emeore Corp., 2010. p. 9). NU 
Boeing Со» turers of germanium substrates, multijunction 

Several ex t г systems have focused capital investment 
solar cells, and p a ixi the emerging terrestrial solar market. 
and research etto 
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In 2009, Umicore completed construction of a new germanium 
substrate manufacturing facility in Quapaw in anticipation of 
increased future demand for terrestrial-based solar applications. 
While there is fairly widespread agreement that global demand 
for solar power generation and other sources of renewable 
energy will continue to increase during the next several decades, 
multiple solar cell technologies will compete for a portion of 
the solar power market. The multijunction solar cells that use X 
germanium substrates and germanium layers are typically more 
expensive to manufacture than other technologies, such as Uu 
cadmium telluride, crystalline silicon, or copper indium gallium — " 
diselenide thin-film cells, but are considerably more efficient a 
at converting solar energy into electricity so fewer cells are os 
required in a panel to produce equivalent amounts of power. To: 
obtain the most energy possible from each multijunction cell in 
a solar panel, concentrator photovoltaic (CPV) technology 15 | 
used. A concentrator system uses optics (mirrors or lenses) to e 
focus high concentrations of direct sunlight onto the solar cells. ~ 
The lenses or mirrors concentrate sunlight hundreds of times E 
before it reaches the solar cell, making each cell more efficient. ~- 
Concentrating panels must receive direct sunlight to operate 50 | 
CPV installations are limited to geographic regions that receive — ^ 
proper levels of sunlight. CPV systems typically require tracking — 
systems that allow the solar panels to follow the Sun’s path | 
during the day. CPV systems are marketed to the large-scale 
power generation industry and not considered a feasible solar 
power option for private homeowners. 

As of 2009, CPV installations in China, Europe, and North 
America were generating about 24.5 megawatts (MW) of 
electrical power. By yearend 2009, new CPV projects under 
development in the United States were expected to produce 
about 17 MW of additional electrical power. It was estimated 
that, in current CPV installations, | MW of solar power — 
generation required about 10 kg of germanium contained in 
1.500 substrates. Multijunction solar cells have continued to 
become a viable option for use in large-scale concentrated solar 
power projects because their energy conversion efficiencies 
have been increasing at a rate of about 1% per year during 
the past decade. In August, Spectrolab announced that It 
had set a new world record for terrestrial concentrator solar 
efficiency with a new cell that converted 41 6% of concentrate 
sunlight into electricity. The Federal Government has also _ 
been actively involved in advancing solar energy technologies 
including CPV systems. In October, the U.S. Department of 
Energy (DOE) announced that up to $87 million in funding 
would be made available to support the development of new 
solar technologies, including funding for 15 projects at в | 
laboratories to improve devices, processes, and P 
the concentrating solar power industry (Spectrolab Inc., 2 
U.S. Department of Energy, 2009; Umicore s.a, 2010c, Р. ^ 


Prices 


The downturn in the global economy that began during Ше 
second half of 2008 continued in 2009, and the m 
germanium declined throughout the year owing to We eid 
global demand. Free market prices for germanium e 5020 
2009, published by Metal-Pages, began the year dd А 
per kilogram and declined by 37% to $580 per kilogram 
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axte yearend. The free market prices for germanium metal began the 
year at $1,425 per kilogram and declined by 34% to $940 per 


ут  kilogram by yearend 2009. 


tas Based on DNSC reports, the unit price of zone-refined 
x germanium metal in inventory that was authorized for disposal 


iit as of December 2009 was $998 per kilogram. 
Foreign Trade 


According to the U.S. Census Bureau, imports for 
| consumption of germanium metal (wrought, unwrought, and 
``” powder) decreased by 27% to 29,400 kg in 2009 from 40,200 
pui kg in 2008. Decreased imports from Belgium accounted for the 
"7 majority of the overall change. China, Russia, Belgium, and 
Germany, in descending order of quantity, accounted for 9596 of 
imports into the United States in 2009 (table 1). The estimated 
germanium content of the germanium dioxide imported in 
2009 was about 30,800 kg compared with 27.400 kg in 2008. 
Canada accounted for 53% of total germanium dioxide imports; 
Belgium, 29%; and Germany, 15%. 

Domestic exports of germanium metal and articles thereof, 
including waste and scrap, were 21,200 kg in 2009 according 
to ће U.S. Census Bureau. Belgium and Canada accounted for 
about 90% of germanium exported from the United States in 
2009. The estimated germanium content of germanium dioxide 
exported from the United States in 2009 was less than 100 kg. 


World Review 


In 2009, the world's total supply of germanium was estimated 
to be between 100 and 120 t. This comprised germanium 
recovered from zinc concentrates or fly ash from coal and 
recycled material. The recycling level remained about the same 
as that in 2008 and supplied about 3096 of the world's total 
Supply of germanium. Owing to the value of refined germanium, 
new Scrap generated during the manufacture of fiber-optic 
cables, infrared optics, and substrates is typically reclaimed and 
fed back into the production process. Recycling of germanium 
recovered from used materials, such as fiber-optic window 
blanks in decommissioned military vehicles or fiber-optic 
cables, has increased during the last decade. Worldwide, primary 
die was recovered from copper or zinc residues or from 
China s (concentrates shipped from the United States), 
Е tiple sources), F inland [concentrates from Congo 
ie 3a)], and Russia (lignite coal from Sakhalin). The vast 

Jority of germanium production was concentrated in Canada 
and China, 
= Ин а projects that were in exploratory 
n E ud stages in 2008 when germanium prices 
ин Wi levels were halted or delayed in 2009 when 
in early 2 Ro i Some germanium producers reduced production 
difficult to a avoid stockpiling material that became more 
Supply of pe In а surplus market. As a byproduct metal, the 
which iu Was heavily reliant on zinc production, 
misiles. n global basis in 2009 owing to price declines 

E а! economic conditions. 
supported plane n mid-2009, the European Union (EU) 
critical raw к о ensure that industries get better access to 
erials as competition for these materials becomes 
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greater. EU industries, particularly aerospace, high-tech, 
and telecommunications industries, were facing increased 
competition for natural resources from emerging economies, 
such as China and India. The European Commission (EC) 
proposed a strategy that included plans to ensure global access 
to critical raw materials, improve conditions for raw material 
extraction in Europe, and to reduce consumption of foreign raw 
materials by increasing resource efficiency and recycling rates 
in the EU. The EC planned to finalize a list of raw materials 
determined to be critical by yearend 2009, but the process 
extended into 2010. A preliminary list that was based partially 
on the results of a French study was presented in June, and it 
indicated that germanium was among a group of metals, the 
supply of which was considered to be a short- to medium-term 
supply risk. It was unclear what steps the EU would take upon 
completion of the critical materials list, but stockpiling some 
materials was a possibility (Wallop, 2009). 
Belgium.—Umicore produced germanium metal. germanium 
tetrachloride for fiber optics, germanium substrates, and 
germanium optical products at its refining and recycling plant 
in Olen. The company also operated an electro-optic materials 
research and design facility in Olen. Umicore’s substrate 
manufacturing facility had the capacity to produce about 
600,000 germanium substrates (100 millimeters in diameter) 
per year. In 2009, Umicore’s Advanced Materials Division 
reported that sales volumes of germanium Substrates for space 
and terrestrial applications and of germanium tetrachloride 
for fiber optics decreased from those of the previous year 
Conversely, sales volumes of germanium materials for їйї d 
optical products and LEDs increased in 2009 from those in 2 
(Umicore s.a., 2010b, p. 22). | 
Canada.—The metallurgical complex operated by Teck 
Resources in Trail consisted of six major metallurgical pla 
one fertilizer plant, and two specialty metal plants that p nü 
byproduct metals, including germanium and indi dv 
Кы! | Indium. Teck has 
historically been one of the leading germanium d 
world. Teck did not disclose germaniu 3 odd. 
in m production information 
to the public for 2009. The last time that the company had 
germanium production information available was i 207 
when Teck produced about 40,000 kg of germanium dio id 
Trail. Germanium was produced as a byproduct of the Hs i 
of Zinc concentrates, and in 2009, Teck’s production of iei E 
zinc from concentrates at Trail declined by 11% to 240 DUE 
refined zinc from 270,000 t of refined zinc produced i 20 ud 
Teck had curtailed zinc production at Trail from Nov : b m 
2008 to September 2009 in response to deterioratin in i 
conditions. It was not known what effect, if any. 15 n e 
In zinc production had on the level of germanium rod vio 
in 2009. Based on trade data published by the MS 


to Japan and the United States in 2009 (Statisti 
tatist 
Teck Resources Ltd., 2010, p. 10, 44). | Ada 
China. China continued to be the leading global produce f 
germanium metal and germanium compounds. The germani ro 
reserve base in China was estimated to be about 3,500 t and x 
was spread throughout 11 Provinces and regions. In 2009. five 


‚ 2010; 
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to six producers accounted for the majority of the estimated 
85 to 100 t of germanium metal and germanium compounds 
produced in China. About 44% of this production was in 
the form of germanium metal, 42% was germanium dioxide 
(metal content), and 14% was in the form of other compounds. 
Germanium-bearing coal ash and zinc ore were the sources for 
the Chinese germanium production. The germanium market 
slowed during the second half of 2008, and this slowdown 
continued in 2009. From June 2008 to June 2009, the market 
price of germanium metal in China declined by more than 
33% to less than $1,000 per kilogram from $1,500 per 
kilogram. Domestic producers had difficulty selling germanium 
compounds and metal even at the lower price levels, and 
some decided to stockpile germanium or curtail production 
until prices increased again. Producers were not willing to sell 
germanium metal at prices that approached their production 
costs, and consumers of the material tried to buy smaller 
quantities than usual in anticipation of further price declines. 
Partiallv in response to slumping prices and market conditions, 
Yunnan Province announced that it was stockpiling about | 
million metric tons of nonferrous metals in 2009, including 8 
t of germanium metal, in an attempt to stabilize the domestic 
markets for these metals and to ensure that production was not 
adversely affected (Metal-Pages, 2009a, b, d). 

Xilingol Mengdong Germanium Technology Co., 
established in 2008. was involved in the development of a 
new manufacturing facility in Xilingol, Mongolia, that would 
produce primary germanium and germanium compounds. 
Mengdong Germanium's parent company ом ned the mining 
rights to significant lignite coal resources containing an 
estimated 3.230 t of reco erable germanium metal. The 
company planned to use à proprietary technology [0 extract 
the germanium from the coal that it recovered through open 
pit mining. When completed, the new facility was expected to 
have the capacity to produce 60 memc 'ons per year (Vyr) of 
germanium tetrachloride, 20 “уг of germanium metal, and 10 t/ 
Vt of germanium dioxide. The company commenced small-scale 
production at the facility in the fourth quarter о! d and j 
anticipated that the plant would be fully operational бу yearen 
2010 (Asian Metal Ltd., 2009). — "m 
: China's consumption of germanium-base products has 
‚_ eeaced in recent years as the economy has pu M and become 
increase 1 Chinese demand for fiber optics, infrared 

. developed. Chinese demane 

pa n ә” .vstems, and germanium substrates for solar 
thermal pote x ВЕКЕ can be attributed to demand 
б - не зе scientific, and telecommunications industries 
from the mE, ss. In 2009, demand for germanium in 
for these шише P ns catiriated to be about 101 
thermal еее. ^008. Demand for fiber-optic cable in 
compared with 5 t in 2 id onse rin нба by about 
Asia, driven puer ith that of 2008. Chinese production 
46% in 2009 а tes for satellites was estimated to be 1.4 

" m substrates 
о! geo: „а in 2009 (of which China consumed 200,000), 
million substrates | | e om that in 2008. While mast ofthe 
an increase of ses produced in China have been exported 
germanium eem а use in the manufacture and assembly of 
to other en mpanies were working on plans to begin 
solar cells. several comp 
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manufacturing the solar cells domestically (Maozhong, 2010; 
Qin, 2010). 

Mexico.—\n February, War Eagle Mining Co. Inc. 
(Vancouver) announced that it had suspended exploration 
drilling at the idled Tres Marias zinc and germanium mine 
in Chihuahua. In 2007, when germanium and zinc prices 
were elevated, the company began exploring the possibility 
of restarting the mine and producing germanium-rich zinc 
concentrates. However, the company decided to suspend 
all activities in early 2009 to conserve capital and minimize 
expenditures in light of the state of global financial markets and 
declining zinc prices. The company planned to focus its efforts 
on projects that involved the recovery of germanium from fly 
ash and similar materials owing to lower cost expectations 
associated with those germanium production processes when 
compared with mining costs (War Eagle Mining Co. Inc., 2009). 

Namibia.—Emerging Metals Ltd. (Douglas, United 
Kingdom). a mineral exploration company that was incorporated 
in the British Virgin Islands, was investigating the possibility 
of extracting germanium from the slag stockpiles near the town 
of Tsumeb. In January 2008, Emerging Metals had purchased 
an option to acquire processing and ownership rights to the 
Tsumeb slag stockpiles from Ongopolo Mining Ltd. [a wholly 
owned subsidiary of Weatherly International plc (London, 
United Kingdom)]. In 2009, the company continued studies and 
test work on the slag stockpiles to determine the viability of 
extracting the contained metals, principally germanium but also 
gallium and zinc. In response to the weakened market conditions 
for these metals in 2009, the company emphasized its need to 
minimize costs associated with evaluating and test work and 


was reassessing the scope, timing, and feasibility of the project 
(Emerging Metals Ltd., 2009, p. 2). 


Outlook 


Global germanium consumption was likely to increase | 
slightly during the next several years owing 10 the growth that IS 
expected in the major end-use sectors. Germanium-base optical 
blanks and windows that are incorporated in infrared devices 
were expected to continue to be heavily used by military and 
law enforcement agencies. New applications for these products 
in commercial and industrial markets also were expected to 
become more prevalent. Global demand for fiber-optic cable, led 
by the emerging Asian economies, had been forecast to increase 
at a compound annual growth rate of 8% through 2012. Global 
support for the increased use of solar energy during the next 
several years is expected to increase demand for germanium 
substrates that are used to manufacture high-efficiency | 
multijunction solar cells. As energy conversion efficiencies g 
continue to improve, terrestrial-based solar systems will be mo 
feasible options for large-scale power generation. Growth 10 | 
the terrestrial-based solar cell market could significantly 0 
annual germanium substrate consumption (Mikolajczak. 2010). 

Germanium substrates used in thermophotovoltaic (ТРУ) 
cells that convert heat radiation (instead of sunlight) generate 
from sources such as furnaces or water boilers into а 
could be a future growth area. Most ТРУ cells were used x 
exclusively for military applications, but this technology € 
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be applied in industrial or residential settings. In an industrial 
setting, for example, TPV cells could generate electricity from 
the heat created during the production of materials such as glass 


or steel. 
On the supply side, reductions in global zinc production in 


2009 could reduce the quantities of byproduct metals, such as 
germanium, that are available in the near future. The decline in 
germanium production in 2009 owing to the zinc market decline 
could tighten global germanium supply from 2010 through 

2012, leading to price increases; therefore, producers might 

find market conditions more favorable to develop new sources 
of germanium. The redevelopment of existing zinc mines in 
Tennessee could be a new domestic source of germanium during 
the 2010 through 2012 period. Several germanium recovery 
projects in China that were in late stages of development or 

early production also could bring more germanium to the 

market if demand continues to increase. In addition to primary 
germanium production, the availability of recycled germanium 
recovered from end-of-life products, such as fiber optics, 

military vehicles, and solar cells, was expected to increase 

during the next couple of decades as these aging products are 
taken out of service. 
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ТАВГЕ 1 
U.S. IMPORTS FOR CONSUMPTION OF GERMANIUM METAL, BY COUNTRY"? 


(2008 — 2000 
Gross weight | |^ GOSS weight s 
Country |... (kilograms) Value (kilograms) Value чех 
Belgium (18300 $9,830,000 5,490 — $5,960,000 ү 
Canada 000000000 73 175,000 796 425,000 
China mE 14.000 — 17,300,000 14,000 — 14,800,000 А 
France m 22 36,700 124 91,100 ET 
Germany m m 1,890 3,830,000 2,360 4,290,000 NI 
HongKong S03 380,000 363 380.000 5 
Japan | а nee 1 5,000 203 185,000 n 
Russia 5.280 7,770,000 5,980 8,900,000 тб 
United Kingdom с у 62 257,000 53 33,800 2 
Other = ио 12!' — 27700' 38 4,030,000 : 
Total - 000740200 39,000,000 — 29,400 — 39.100.000 E 
"Revised. ` 
!Data are rounded to no more than three significant digits; may not add to totals shown. _ 
?Data include wrought, unwrought, and powder, but exclude germanium dioxide. ^ 
Source: U.S. Census Bureau. 
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GOLD 
By Micheal W. George 


Domestic survey data and tables were prepared by Wanda G. Wooten, statistical assistant, and the world production table 


was prepared by Lísa D. Miller, international data coordinator. 


In 2009, domestic mine production of gold decreased to 
223,000 kilograms (kg), 4% less than that in 2008 (tables 1, 
2). This marks the ninth year in a row that production has 
dropped, and production was 39% lower than the historical 
high of 366,000 kg in 1998. In 2009, the value of domestic 
production increased to $7 billion, up by 796 compared with 
that in 2008 because of the increase in the price of gold. It 
was the eighth straight year that the value had increased. 
Production from the major mines in Nevada was lower as a 
result of mining lower grade ore, the closure of two mines, 
and companies concentrating on mine development instead of 
gold production. Many mine projects and expansions planned 
Within the past 5 years have been slow to develop; however, 
some of these projects were expected to begin production in 
2010. Three mines began or restarted production in 2009— 
Briggs Mine in California and Jerritt Canyon and North Lantern 
Mines in Nevada. However, three mines stopped production 
їп 2009 —Deep Post and Jerritt Canyon Mines in Nevada and 
Golden Sunlight Mine in Montana. Price increases have spurred 
exploration and development of new gold projects. However, 
Since new mines can take more than 10 years to open, there 
was a lag in the replacement of older mines with the opening of 
new mines. There was less investment in new projects during 
the economic slowdown that started in 2008. Mines in Nevada 
accounted for almost 72% of domestic production in 2009. 
The remaining production came from mines in Alaska, Utah, 
Colorado, Washington, California, South Dakota, Montana, 
Arizona, Idaho, and New Mexico, in descending order of 
Production. Gold was produced at lode mines, a few large placer 
mines in Alaska, and numerous small placer mines, mostly in 
Alaska and the Western States. In addition, domestic gold was 
Produced as a byproduct of processing base metals, primarily 
Copper. In the United States, 30 operations yielded 99% of the 
gold produced (table 3). 
The 2009 domestic exploration budget decreased to $510 
tiie а 42% decrease compared with that in 2008. Much of 
е “crease was a result of reduced exploration in copper and 
ы, In Alaska and gold targets in Nevada. The reasons 
lack оа were the economic downturn and the 
Side en credit to finance projects. The worldwide gold 
у ime udget fell by 28% compared with that in 2008 to 
budget n P Tepresented 48% of the worldwide exploration 
bul. ee (Lowrey, 2009; Wilburn, 2010). 
ee (өне -ртаде refined gold was produced by about two 
and artisan, Е companies. Of the several thousand companies 
of gol де, а few Чогеп companies dominated the fabrication 
was heavi и products. U.S. jewelry manufacturing 
pon is riper lees in the New York, NY, and Providence, 
Texas, In 2009 js er manufacturers in California, F lorida, and 
‚ 16 estimated percentages for end use of gold 
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were jewelry and arts, 69%; dental and medical, 995; electrical 
and electronics, 9%; and other, 1394. 

Trade in refined bullion comprised 40% of U.S. gold imports 
and 74% of exports; the United States was a net exporter of 
154,000 kg of bullion in 2009 (table 4). The decrease in exports 
was caused by unusually high exports in 2008 caused by an 
increase in price and an increase in investments outside the 
United States. Canada and Mexico provided almost 5294 and 
21%, respectively, of the refined bullion imported, and the 
United Kingdom and Australia were the destinations for 78% 
and 9%, respectively, of the refined bullion exported (table 6). 

Engelhard's daily price of gold was volatile and rose above 
the $1,200-per-troy-ounce level for the first time ever in 
December. The price began the year at $876.64 per troy ounce 
and fell to the year's lowest level of $812.03 per troy ounce on 


price in 2008, was the highest annual average price ever. 
Gold investment continued to be very high in 2009 because 
of the financial and economic crisis; such times are 
when investment in gold, which IS considered to be 
investment, increases. It was estimated that i 
1,900 metric tons (t) of gold in 2009 and a oe 
supply shortages for small bars and coins. In 2009. gold held i 
17 gold exchange-traded funds (ETFs) and 2 Physically back е 
Canadian funds increased by 617 tto 1,839 t, With physical ` 
shortage of small bars and coins, many investors bought gold 


traditionally 


(Klapwijk and others, 2010, p. 26). 


The top 15 mining companies Produced about one-half 
of 2009 world gold production. The top five producers in 


Canada), Newmont Mining Co. (Denver, CO), AngloGold 
Ashanti Ltd. (Johannesburg, South Africa), Gold Fields Ltd 
(Johannesburg), and Freeport-McMoRan Copper & Gold inc 
(Phoenix, AZ), which accounted for almost one-third of world 
gold production (Klapwijk and others, 2010, p. 48). 

In 2009, the gold mining industry reversed the recent trend of 
large number of mergers and acquisitions. AngloGold Ashanti 
and Randgold Resources Ltd. (London, United Kingdom) 
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purchased a 90% interest in Moto Goldmines Ltd.'s (Subiaco, 
Western Australia, Australia) Moto project in Congo (Kinshasa). 
IAMGOLD Corp. (Toronto) bought Orezone Resources Inc. 
(Ottawa, Ontario, Canada) for the Essakane project in Burkina 
Faso. Newmont purchased the remaining 33.33% of Boddington 
Mine in Australia from AngloGold Ashanti. Teck Resources Ltd. 
( Vancouver, British Columbia, C апада) sold off several noncore 
gold assets 10 relieve some of its financial problems. The 
company sold 60% of the interest in the Agi Dag! and Kirazli 
gold project in Turkey to Alamos Gold Inc. (Toronto); 79% of 
the interest in the Morelos gold project in Mexico to Gleichen 
Resources Ltd. (Toronto); 40% of the interest in the Pogo Mine 
in Alaska to Sumitomo Metal Mining Co. Ltd. (Tokyo, Japan) 
and Sumitomo Co. (Tokyo); 50% of the interest in the Hemlo 
Mines to Barrick; and 60% of the interest in the Lobo-Marte 
gold project in Chile to Kinross Gold Corp. (Toronto). Eldorado 
Gold Corp. (Vancouver) acquired Sino Gold Mining Ltd. 
(Sydney, New South Wales. Australia), which had one mine and 
several projects in China (Klapwijk and others, 2010. p. 48). 

Total world mine production of gold in 2009 was 7% higher 
than that of 2008. Mine production in С hina increased, and 
China continued to be the world's leading gold producer. Annual 
output in South Africa decreased for the ninth year in a row 
because of higher costs, lower grade ore, and labor issues. The 
leading producers among the more than 95 gold-mining nations, 
in descending order, were China, the United States, Australia, 
South Africa, and Russia (table 8). 

An estimated 165,600 t of gold was mined historically 
through 2009, with 28.900 t held by central banks as official 
stocks, 29.600 t held privately as investment, 83,700 t held 
privately as jewelry, 19.800 t in other fabricated products, 


and the remaining 3.600 t was unaccounted for (Klapwijk and 
others, 2010, p. 58). 


Production 


Domestic lode mine production data for gold were compiled 
by the U.S. Geological Survey from two separate voluntary 
surveys of U.S. mining operations—one for monthly production 
of copper, gold, lead, silver, and zinc from lode mines and 
the other for lode mine production data surveyed annually 
Individual company production and performance data listed in 
table 3 and cited elsewhere in this report were obtained from 
published sources, such as company annual reports. 

Alaska.—The State's Division of Geology and Geophysical 
Surveys reported that gold output increased to 24,100 kg valued 
at $754 million in 2009 from 24,900 kg valued at $698 million 
in 2008, or a decrease in production of 3% and an increase in 
value of 8% (Szumigala and others, 2010, p. 11). 

The Pogo Mine, 145 kilometers (km) southeast of Fairbanks 
Was completed in 2006. The mine was a joint venture betwee | 
Sumitomo Metal Mining (51%), Teck (40%), and Sumitom | 
(9%) and was operated by Teck. On July 7, Teck sold its 40% 
share to the other partners for $245 million. Sumitomo Met | 
Mining Pogo LLC operated the mine and owned 85% of it | 
and Sumitomo owned the remaining 15%. The mine prod d 
a total of 12,100 kg of gold in 2009, which was ds ga 
projected production of 11,100 kg of gold. Pogo was пе f | 
three operations that provided gold for the medals used for the 
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2010 Winter Olympics in Vancouver; the other two operations 
were Hemlo Mine and Trail Smelter in Canada (Szumigala and 
others, 2010, p. 13). 

Kinross' underground Fort Knox Mine, near Fairbanks, 
produced 8,190 kg of gold equivalent (which includes silver) in 
2009, 20% less than production in 2008 because lower grade ore 
was mined. Construction of the Walter Creek heap-leach facility. 
which had begun in October 2007. was completed in November 
when the first gold was poured from the facility (Kinross Gold 
Corp., 2010, p. 4, 11, 39). 

Hecla owned one of the leading silver mines in the country, 
the polymetallic Greens Creek Mine on Admiralty Island near 
Juneau. The ore from the underground mine was milled at the 
mine site. and the smelter produced gold and silver dore, lead, 
zinc, and bulk concentrates. In 2009, production was 2,090 kg, 
the same as in 2008 (Hecla Mining Co., 2010, p. 3. 11). 

The Nixon Fork Mine, owned by Pacific North West Capital 
Corp. (Vancouver), started production in 2007; however, 
production was suspended in October 2008. The mine was 
placed on care-and-maintenance status because of dramatically 
lower grade ore than expected. in July 2009, Pacific North West 
entered into an option to sell the mine to Fire River Gold Corp. 
(Vancouver). Fire River Gold expected to have a new resource | 
estimate for the project by fall 2010 and a decision on the mine 5 
future by yearend 2010 (Szumigala and others, 2010. p. 8). 

The number of Alaskan placer operations that produced gold 
decreased to 141 in 2009 from 195 in 2008. Estimated placer 
production in 2009, which was included in the data reported 
by the State, decreased slightly to 1,710 kg from 1.770 kg of 
gold in 2008. In 2009, recreational mining activities increased 
owing to higher gold prices; however, gold production was ? KE 
compared with 13 kg in 2008 (Szumigala and others, 2010, 

p. 14). 

On June 22. the U.S. Supreme Court reversed the decision 
of the U.S. Court of Appeals for the Ninth Circuit decision that 
had invalidated the permits for the tailings facilities for Coe" 
d’Alene Mines Corp.’s (Coeur d'Alene, ID) Kensington project. 
On August 14, the U.S. Army Corps of Engineers reactivated 
the permit that cleared the way to construct the tailings facilities 
The company planned to commence production during the tit 
quarter of 2010. The underground gold project, 72 km north- А 
northwest of Juneau, had reported reserves of 46.000 kg of gol 
(Coeur d'Alene Mines Corp., 2010, p. 40-41). | 

NovaGold Resources Inc. (Vancouver) was developing 
three projects—Big Hurrah, Nome Gold, and Rock Стеек— 
all near Nome on the Seward Peninsula. The most advanced 
was the Rock Creek Mine, which was designed to produce 
about 3,000 kilograms per year (kg/yr) of gold. The mine and 
mill began production in 2008 but operated only a short ume 
before operations at the mine were suspended and the mine 
entered a period of care-and-maintenance status. This was | 
because of unanticipated mechanical problems, failure to mee 
environmental requirements, and the global financial do 
(NovaGold Resources Inc., 2010, p. 7). "^ 

In 2009, 23 exploration projects had a budget of $1 n 
or more, and 28 additional projects had exploration posi " 
$100,000 or more. Exploration expenditures Were $169 m 
in 2009, 51% lower than in 2008. Many of the companies 
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in Alaska were looking for gold or copper-gold deposits 
(Szumigala and others, 2010, p. 1—2). 

Northern Dynasty Minerals Ltd. (Vancouver) and Anglo 
American were 50—50 partners in the Pebble copper-gold- 
molybdenum project in southwestern Alaska, which included 
the high-grade underground Pebble East Mine and the open 
ри Pebble West Mine. Based on its $70 million budget, the 
project remained the leading exploration project in Alaska. As 
of December 2008, the measured and indicated resources were 
1,770 of gold, 22 million metric tons (Mt) of copper, and 1.3 
Mt of molybdenum (Northern Dynasty Minerals Ltd., 2009). 

In 2009, а feasibility study was completed on Barrick 
and NovaGold's Donlin Creek joint venture in the historic 
Kuskokwim Gold Belt in southwestern Alaska. The project 
had a measured and indicated gold resource of 1,050 t, and the 
companies were scheduled to file permit applications by the end 
of 2011 (NovaGold Resources Inc., 2010, p. 6). 

International Tower H Ш Mines Ltd. ( Vancouver) continued to 
explore its Livengood project in 2009. The indicated resource 
was 297 t ata grade of 0.85 gram per metric ton (g/t) gold for 
252 t of gold. The inferred resource was 164 t at a grade of 
0.84 g/t gold for 138 t of gold. The project, 110 km north of 
Fairbanks, was undergoing heap-leach and metallurgical studies, 
Which had been planned to be completed by the end of 2010 
(Preston, 2009). 

Árizona, —]n 2009, all gold mined in Arizona was recovered 
as a byproduct from copper mining and processing. American 

onanza Gold Corp. (Vancouver) completed a mining plan 
and started the National Environmental Policy Act process for 
15 Copperstone underground gold project in La Paz County 
(American Bonanza Gold Corp., 2009), 

California. — [п 2009, gold production was from New Gold 
Inc. 5 (Vancouver) Mesquite Mine and Atna Resources Ltd.'s 
(Golden, CO) Briggs Mine. Other operations produced gold as a 
Secondary Product in 2009, mainly from placer sand and gravel 
mines and from several small underground mines that produced 
Primarily specimen gold products, 

: n June 1, Western Goldfields Inc. (Toronto) entered into 
agreement to merge with New Gold. In 2009, the Mesquite 
oe pit in Imperial County, CA, 70 km northwest of 
a produced 4,670 kg of gold, 38% more than that 
ШЕП. їп 2008. Production increases were caused by 
m d to the second year of production, increases in recovery 
pads, Pr caca Pads, and the placement of more ore on the leach 
4801 s In 2010 was forecast to be between 4,510 and 
Pu. 0 Lm (reported as between 145,000 and 155,000 troy 
pu E deposit reportedly had proven and probable 

en s kg of gold (New Gold Inc., 201 0). 

Briggs Mine quarter of 2008, Atna restarted operations at the 
oF gold In Ae in May 2009, the company poured its first bar 
technical rere the mine Produced 348 kg of gold. An updated 
probable пе ue on the Briggs Mine estimated the proven and 
= Ives to be 7,240 kg of gold (Atna Resources Ltd., 
MI n Inc. (Lakewood, CO) announced on 
s. 4 а It was on track to obtain the remaining 

| completes oe during the next 18 to 24 months as 

е designs, secures financing, and completes 
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construction of the Sutter Gold underground mine, which 
included the historic Lincoln gold mine along California’s 
Mother Lode belt. The indicated mineral resources were 6,940 
kg of gold (Sutter Gold Mining Inc., 2009). 

Emgold Mining Corp. (Vancouver) continued the permitting 
process to reopen the historic Idaho-Maryland Gold Mine. The 
estimated measured and indicated resources were 14,700 kg of 
gold (Emgold Mining Согр., 2009). 

Colorado.—\n 2009, Colorado remained the fourth ranked 
gold-producing State in the country. The Nation’s 10th ranked 
gold mine, the Cresson Mine, owned by Cripple Creek & 
Victor Gold Mining Co. (CC&V) (a fully owned subsidiary of 
AngloGold) reported that its open pit operation produced 6,780 
kg of gold in 2009, a 16% decrease from that in 2008 owing 
to the vertical height of the leach pads and the greater distance 
over which the leaching solution would have to flow. In 2009, 
CC&V started construction of a mine-life extension project that 
would add 4 years to the mine production (AngloGold Ashanti 
Ltd., 2010, p. 96-99). 

The Front Range gold property, which included the Cash 
and Rex Mines, was a joint venture among Global Minerals, 
Ltd. (Vancouver) (50%) and several private owners (50%). The 
property merged a collection of former producing high-grade 
gold mines into one contiguous group. The property produced a 
small amount of concentrate that was transported by truck to a 
third party's smelter (Global Minerals, Ltd., 2010, p. 5—6). 

LKA International Inc.'s (Gig Harbor, WA) Golden Wonder 
Mine in the San Juan Mountains stopped commercial gold 
production in the second quarter of 2006. The company 
continued to explore and produced 23 kg of gold in 2009 as a 
result of exploration activities (LK A International, Inc., 2010). 

Idaho.—daho had limited gold production in 2009 from 
New Jersey Mining Co.'s (Kellogg, ID) Golden Chest Mine 
near Murray. New Jersey Mining also continued to develop 
and explore in Idaho. In addition to New Jersey Mining, other 
companies with projects with associated gold were in early 
development stages in 2009. 

Montana.—The open pit polymetallic Montana Tunnels Mine 
near Jefferson City [a 50—50 joint venture between Elkhorn 
Goldfields LLC (Denver) and Apollo Gold Corp. (Greenwood 
Village, CO)] ceased mining operations in December 2008 
because of low base-metal prices. The company had stockpiled 
ore and operated the mill until the end of April 2009 when the 
mine was placed on care-and-maintenance status. Apollo was 
seeking to sell the property to focus on its Black Fox Mine in 
Ontario, Canada, and Elkhorn was investigating opening a new 
pit to resume operations (Elkhorn Goldfields LLC, 2010). | 

Barrick's Golden Sunlight Mine produced 871 kg of gold in 
2009. This was 83% less than that in 2008 because the mine 
entered an extended development phase and was not expected to 
produce gold again until 2011 (Barrick Gold Corp., 20102, 

p. 56; 2010b). 

Nevada.—Gold production decreased by 10% to 161,000 
kg in 2009. However, Nevada kept its long-standing position 
as the Nation's leading gold-producing State. Because of this 
decrease, Nevada's rank in world gold production fell from fifth 
to sixth. In 2009, gold remained the most valuable mine product 
in Nevada, representing almost 88% of gross proceeds of mines. 
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In 2009, Barrick produced 78,000 kg of gold from its fully 
owned Bald Mountain, Cortez, Goldstrike, Ruby Hill, and 
Storm Mines; a 75% share of the Turquoise Ridge Mines (a 
joint venture with Newmont, 2596); 50% of Smoky Valley 
Common Operation (50% owned and operated by Kinross); 
and 33.33% of the Marigold Mine (67.67% owned and 
operated by Goldcorp). This was 9% less than the company's 
gold mine production from Nevada in 2008. Open pit and 
underground production from Goldstrike was 42,100 kg of 
gold, a 21% decrease compared with that in 2008. The decrease 
was attributed to the partial shutdown of the autoclaves in 
the second half of 2009. Production from Bald Mountain was 
2.330 kg, 40% less than production in 2008 owing to unplanned 
permitting delays for the expansion plans. These permitting 
issues have been resolved, and higher production levels 
were expected within 3 years. These decreases were partially 
offset by increases at the Cortez and Storm Mines owing to 
increasing ownership shares compared with those in 2008. In 
the first quarter of 2008, Barrick had purchased the remaining 
40% of the Cortez Mine. and in 2009, Barrick's share of gold 
production increased by 21% compared with its 2008 share of 
gold production. Similarly, Barrick purchased the remaining 
40% of the Storm Mine in the third quarter of 2008, and in 
2009, Barrick's share of gold production increased by 195% 
compared with its 2008 share of gold production. Another mine 
with increased production in 2009 was the Ruby Hill Mine, 
which produced 3.220 kg of gold or 6 o more than that in 2008. 
Production of gold in 2009 from partially owned mines was 
12.200 kg. 4% less than that of 2008. In 2009. Barrick S share of 
gold production from the Marigold Mine was 1,520 kg (a slight 
decrease compared with 2008 gold production), 6,500 Kg from 
the Smoky Valley Common Operation (a decrease of 11 o). and 
4.140 kg from Turquoise Ridge (an increase о! ]‹ о). Barrick 
completed construction on the С ane? Hills Mine in Lander 
County. 11 December, the U.S. Court of Appeals for the Ninth 
Circuit in an opinion about the Bureau of Land Management S 
approval of the project ruled that the order of the U S. District 
Court for the District of Nevada denying the injunctive m 
and permitting construction of the project was GNE in part 
and reversed in part. The appeals court agreed that Pepan 1 
claims against the project were unlikely to succeed; ра er, 
the court found that more environmental analysis was needed 
on three matters —mine dewatering mitigation plans, particulate 
emissions, and transportation and treatment of refractory ore 
(Barrick Gold Corp., 2010a, p. 17, 50; 20100). да 
Newmont produced 62,400 kg Or 39% of Мемада 5 gold | 
production from eight open pits eni SIX underground are 
The operations were in Eastern Nevada Operations (C н in East, 
Deep Post, Gold Quarry, Leeville, North Lantern, and ete 
Mines), the Lone Tree, Midas, Mule Canyon, Phoenix, Trenton 
Canyon, Twin Creeks, and the joint-venture Turquoise Ridge | 
(25% share) Mines. In 2009, gold production from Newmont $ 
Nevada operations decreased by 10% because of mining lower 
grade ore. lower leach placement, and completion of mining | 
at Deep Post. The losses were partially offset by the “ins! E 
the North Lantern Mine. Newmont expected to sell less go 
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from its Nevada operations in 2010 primarily because of mining 
lower grade ore (Newmont Mining Corp., 2010, p. 22-23, 58, 
61). 

In 2009, Yukon-Nevada Gold Corp. (Vancouver) produced 
304 kg of gold, 73% lower than in 2008, from its Jerritt Canyon 
Mine, which consisted of a milling facility and two underground 
mines, Smith and SSX. In the first quarter of 2009, the company 
submitted a new plan for mercury emission control in order 
to restart operations. On March 25, the company received 
permission to restart the milling operation, and gold production 
started on April 16. The company closed the roaster operations 
on May 30 owing to a delay in fabrication of key components of 
the emission control systems, and a stop order was once again 
issued by the Nevada Division of Environmental Protection 
(NDEP). Operations were restarted on October 20 after the 
company resolved all of the compliance concerns with the 
NDEP (Yukon-Nevada Gold Corp., 2010, p. 4—5). 

Rio Tinto plc (London) owned the Denton-Rawhide Mine, 
which produced 602 kg of gold in 2009. Mine production had 
been stopped in 2003, but residual production from leach pads 
continued (Rio Tinto plc, 2010, p. 65). 

In 2009, the Robinson copper mine near Nye [owned by 
Quadra Mining Ltd. (Vancouver)] produced 55,600 t of copper 
and 3,080 kg of gold. Production was lower than that in 2008 
because of changes to the mine plan and a drop in ore grade 
(Quadra Mining Ltd., 2010, p. 7). 

The Rochester Mine, owned by Coeur d'Alene Mines, 
produced 68,400 kg of silver and 395 kg of gold. In August 
2007, the company had completed mining the existing reserves 
however, gold and silver production were expected to continue 
from stockpiled ore and existing leach pads until 2014. The 
company planned to continue to explore in and around the 
Rochester Mine (Coeur d'Alene Mines Corp., 2010, p. 33-34). 

In 2009, Great Basin Gold Ltd. (Vancouver) extracted 
71,000 t of ore, resulting in 2,520 kg of gold equivalent, from 
trial mining activities at the underground Hollister Mine. In . 
December 2008, the company had purchased the Esmeralda mill 
and completed refurbishment of the mill in August 2009 (Great 
Basin Gold Ltd., 2010, p. 32-47). ==. 

The trend in exploration in Nevada decreased to $110 million 
in 2009 from $158 million in 2008. In spite of the reduction In 
exploration expenditures, reported proven and probable gold 
reserves in 2009 in Nevada increased to 2,330 t from 2,180 118 
2008 (Робга, 2010). 

Several projects were in the feasibility stage in 2009. These 
included Atna's Reward project, International Minerals Corp. 5 | 
(Scottsdale, AZ) Goldfield project, Newmont's Emigrant жа 
Pacific Gold Corp.'s (Reno) Black Rock Canyon project 2 
Scorpio Gold Corp.'s (Vancouver) Mineral Ridge project. 

New Mexico.—Gold production in New Mexico was à 
byproduct of copper production in Grant County at 
Freeport- , entrator. In 2009, gold 

port-McMoRan's Ivanhoe conc ега] and 
production was 14 kg (New Mexico Energy, Minera's 
Natural Resources Department, 2010). d 

In 2009, one silver and gold project began ле n 
several polymetallic deposits were explored. Santa Sun 
Corp. (Albuquerque) was nearing production at the : ; 
silver and gold mine and anticipated that production 
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would start in the first quarter of 2010 (Santa Fe Gold Согр., 
2009). 

South Carolina.—Romarco Minerals Inc. (Vancouver) 
announced a new measured and indicated resource for its Haile 
Gold Mine Project in Lancaster County, 44.6 Mt of ore at an 
average grade of 1.51 g/t gold, containing 67,500 kg of gold. 

In December, the company decided to launch a new feasibility 
study (Romarco Minerals Inc., 2010, p. 2-4). 

South Dakota.—In 2009, Wharf Resources Inc. (Lead) 
operated the Goldcorp-owned Wharf open pit gold mine near 
Lead, which produced about 2,110 kg of gold, 12% more 
than 2008 gold production. The increase was attributed to the 
improved leach pad management and plant improvements, 
which more than offset the drop in grade and lower ore 
processing (Goldcorp Inc., 2010, p. 31). 

Utah.—Rio Tinto's Bingham Canyon Mine near Salt Lake 
City, which was operated by Kennecott Utah Copper Corp. 
(Magna) produced 18,100 kg of gold as a byproduct from 
Its copper mining operation. Bingham Canyon remained the 
third-ranked gold producer and the leading gold-producing mine 
outside Nevada in 2009. Gold production increased by 37% 
compared with that in 2008 because of greater throughput of 
ore. The company has identified a new copper, molybdenum, 
and gold porphyry system beneath the open pit that is being 
mined. In 2009, Kennecott Utah also operated the nearby 
Bamey’s Canyon Mine, which had closed in the first quarter of 
2002 but continued gold production from heap-leaching pads 
that produced 62 kg of gold. Several other small mines produced 
minor amounts of gold (Bon and Krahulec, 2010, p. 5; Rio Tinto 
plc, 2010, p. 40, 65). 

Exploration for gold and silver decreased because of 
the economic downturn, which limited capital investment. 
Exploration was largely focused in the eastern Basin and Range 
Province of the western part of the State (Bon and Krahulec, 
2009, p. 10). 

Washington. —Kinross’s underground Kettle River-Buckhorn 
Mine in the north-central part of the State marked its first full 
year of production. In 2009, the mine produced 5,400 kg of 
gold. The new mine fed the Kettle River Mill adjacent to the 

closed Kettle River Mine, which was about 76 km from the 
Кеше River-Buckhorn Mine. The project reportedly had an 


pe б kg of gold reserves (Kinross Gold Corp., 2010, 
РА ; ). 
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М е тіпе production in 2009 was 7% higher than 

Bold prod 8, the first Increase since 2005 (table 8). In 2009, 
жн uction in 23 countries increased by more than 1 t 

in gold а in 2008. Some of the larger increases. 

China: | | 7 uction were 65 „600 kg in Indonesia; 35,000 kg in. 

i. kg in Russia; 13,500 kg in Colombia; 7,000 kg in 
kg in Gha ion; kg in Brazil; 5,870 kg in Burkina Faso; 5,500 
4.950 К о kg in Senegal; 5,000 kg in Uzbekistan; 

kein Tas \rgentina; 3,740 kg in Côte d'Ivoire; and 3,570 
Production ha These increases were partially offset by gold 
of gold dec €creases in several countries. In 2009, production 
the larger 1 by more than 1 t in nine countries. Some of 

ecreases in gold production in 2009 were 15,000 
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kg in South Africa; 10,000 kg in the United States; 5,380 kg 

in Mongolia; 2,000 kg in Papua New Guinea; and 1,860 kg in 
Guinea. In 2009, the 12 leading gold producing-countries— 
China, the United States, Australia, South Africa, Russia, Peru, 
Indonesia, Canada, Uzbekistan, Ghana, Papua New Guinea, 
and Brazil (in descending order) accounted for 76% of global 
production. The next 10 leading gold-producing countries 
accounted for another 15%, while the remaining 79 countries 
made up 9% of global gold production in 2009. 

According to its annual review of world gold supply and 
demand, Gold Fields Mineral Services Ltd. (GFMS) calculated 
that the total global supply of gold in 2009 was 4,287 t 
compared with the revised 2008 total supply of 3,957 t. GFMS 
also reported decreases in official sector sales (82%), increases 
in mine production (7%), no net producer hedging, and no 
implied net disinvestment for sales of bars and coins by private 
investors. Old scrap production increased by 27% in 2009 
compared with 2008 old scrap production to an alltime high 
because of the increase in gold price (Klapwijk and others, 
2010, p. 7). 

GFMS reported that total fabrication in 2009, including 
the use of scrap, was 2,417 t, 16% lower than that of 2008, 
the lowest since 1988. In 2008, gold jewelry fabrication was 
1,760 t, 20% lower than that of 2007. The top six gold jewelry 
manufacturing countries, in descending order—India (474 t), 
China (340 t), Italy (123 t), Turkey (80 t), United States (63 
t), and Saudi Arabia (54 t)—Trepresented 6496 of the world's 
jewelry production. In 2009, production in Turkey, Italy, the 
United States, and India decreased by 5696, 29%, 18%, and 9%, 
respectively, compared with jewelry production in 2008 owing 
to increased gold prices and the economic downturn. In contrast, 
gold jewelry fabrication in China rose by 8% in 2009. Coin 
fabrication was 229 t, an increase of 22% compared with that 
of 2008, the highest level in 23 years, and was the only end use 
that increased in 2009. The demand for safe-haven investments 
and the drop in reselling gold coins has led to increases in 
production, a gold coin shortage, and extended delivery times. 
In 2009, U.S. Mint sales of the American Eagle gold coins were 
44,300 kg, which was 66% higher than sales in 2008, and sales 
of the American Buffalo coins were 6,220 kg (200,000 coins 
containing 1 troy ounce of gold each) an increase of only 17% 
compared with those in 2008. In 2009, Canada increased gold 
coin minting to 38,200 kg or an increase of 38% compared with 
minting in 2008, and Austria minted 24,900 kg, or 33% more 
during the same period. The amount of gold used in electronics 
declined by 1696 to 246 t, which reflected the global economic 
downturn. Gold used in dentistry declined by 5% to 53 t in 2009 
owing to an increase in nonmetallic substitutions. Gold used in 
other industrial and decorative applications decreased by 1876. 
Gold used in medals and for imitation coins (nonmonetary 
coins) decreased by 19% because of high and volatile gold 
prices (Klapwijk and others, 2010, p. 35-37, 80-106). 
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Argentina. —1п 2009, production was 47,000 kg or 12% 
higher than production in 2008 because of new production from 
the Yamana Gold Inc.'s (Toronto) Gualcamayo Mine, which 
produced 4,460 kg of gold during the year. Gold production 
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from Barrick's Veladero Mine also increased by 12% because 
of higher ore grades and increases in crushing capacity owing 
to the startup of the crusher circuit expansions (Barrick Gold 
Corp., 20108, p. 57; Goldcorp Inc., 2010, p. 28-29). 

In 2009, production from AngloGold's Cerro Vanguardia 
Mine was 6,470 kg of gold, a 25% increase compared with 
production in 2008. The increase was attributed to the resolution 
of some technical issues late in 2008 (AngloGold Ashanti Ltd., 
2010, p. 102-103). These production increases were partially 
offset by production losses at Bajo de la Alumbrera Mine 
[owned by Xstrata plc (Zug, Switzerland) (50%), Goldcorp 
(37.594), Yacimientos Mineros Agua de Dionisio (Catamarca) 
(20%), and Yamana (1 2.5%)| owing to mining lower grade ore 
(Yamana Gold Inc., 2010, p. 56-57). 

Australia. —Australian gold production in 2009 increased by 
394 compared with that in 2008. Production increases were from 
established operations combined w ith increases from mines that 
started in 2008. In 2009, two new mines started production— 
Newmont’s Boddington Mine, w hich started production in 
November, and OZ Mineral Ltd.'s (Melbourne) Prominent Hill 
Copper Mine, which started production in April. A portion of the 
increase were partially offset by production losses at a number 
of established operations and a number of small-scale mines that 
closed because of lower ore grades (CPM Group, 2010, p. 90; 
Klapwijk and others, 2010, p. 44). uA | 

[n 2009, Barrick had seven operations in Australia, from 
which Barrick's production was 44.400 kg of gold, 4% тоге 
than that їп 2008. АП operations except the Henty Mine, which 
Barrick sold to Bendigo Mining Ltd. (Melbourne) m July, 
saw increases in production compared with 2008 production. 

In 2009, the Yilgarn South operations produced 10,900 kg 
of gold, 8% more than production in 2008 because of better 

„ orades and an increase in mill throughput owing to an ore 
ore Bret nent with a third party mining company. Other 
purchase agreemen Koo d with 2008 

- & mines produced more gold in 2009 compared w! 
ни ONE 30%: Cowal, 22%; Plutonic, 13%; and 
pee 6° Д Production from Kalgoorlie, а joint venture with 
SMS at creased by 14% in 2009 compared with production 
M NOR wig to an increase in overall ore grade (Barrick Gold 

i ^01f( 57—56; b). 
: orp 9, AngloGold's Sunrise Dam Gold Mine produced 
12.500 kg of gold, a decrease of 8% compared with 2008 

e roduction. The mine consisted of an open pit and an 
„а ! à d mine, and in early 2008, the high-grade ore area 
aid out (AngloGold Ashanti Ltd., 2010, p. 91-92). 
had rine Mining Ltd. (Melbourne) operated four 

L E Australia. The Cadia Hill Mine produced 7,120 kg of 
mines 1 adoita с ompared with 2008 production because 
gold, a 4 % ›гайе; the 100%-owned Telfer and the 70%-owned 
Ке a produced 16% and 4%, respectively, more gold 
d d with gold produced in 2008. The Ridgeway Mine 
compar 750 le s gold in 2009 than ıt did in 2008 owing to 
produced ri t Mining Ltd, 2009а-с, 2010). 
ке ы Boddington Mine poured the first gold bar in 


September and established commercial production in November. 
ep 


ine sold 4,100 t of copper and 3,210 kg of gold. In 2009, 
The жой also owned the Jundee and Tanamt operations as well 
2 - Kalgoorlie joint-venture project with Barrick. The Jundee 
as 
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operation sold 12,800 kg of gold in 2009, 10% more than sales Rm 
in 2008. The Tanami operation sold 9,050 kg of gold, 21% less |7: 
than in 2008 owing to a decrease in ore processed in 2009 
(Newmont Mining Corp., 2010, p. 25, 65—66). 

In April, OZ Minerals first produced concentrates from its 
Prominent Hill copper mine. During 2009, the mine produced 
96,300 t of copper and 2,350 kg of gold. The company estimated 
that annual production in 2010 to 2012 would average 100,000 
to 110,000 t of copper and 2,500 to 2,800 kg of gold (OZ 
Minerals Ltd., 2010, p. 15). 

Gold Fields produced gold from two mines in Australia— 
Agnew and St. Ives. In 2009, Agnew produced 5,830 kg of gold, 
7% less than that produced in 2008. St. Ives produced 12,900 kg 
of gold in 2009, about the same as 2008 production (Gold Fields 
Ltd., 2010, p. 1-8). ix, 

In 2009, North Queensland Metals Ltd. (Fortitude Valley) pi 
produced 1,540 kg of gold from the Pajingo Mine, slightly 
less than that of 2008. North Queensland was the operator and 
owned a 60% share; the remainder was owned by Heemskirk 
Consolidated Ltd. (Melbourne) (North Queensland Metals Ltd., 
2010). In 2009, New Gold's Peak Mines produced 2,900 kg 
of gold, a 7% decrease compared with 2008 production. The 
decrease was caused by a drop in ore grade (New Gold Inc., 
2010). 

Compared with partial-year production data, production 
at a number of mines increased during their first full year 
of production. In 2009, Avoca Resources Ltd. (West Perth) 
produced 5,700 kg of gold from its Higginsville Gold Mine 
(Avoca Resources Ltd., 2010). The Frogs Leg Mine [a joint 
venture between La Mancha Resources Inc. (Montreal, Quebec, 
Canada) (51%) and Dioro Exploration NL (Nedlands) (4994)] 
produced 2,810 kg of gold, and St Barbara Ltd.'s (Melbourne) 
Leonora Mine produced 3,300 kg during the same period. Focus 
Minerals Ltd. (Perth) produced 1,560 kg of gold in 2009 (Focus 
Minerals Ltd., 2010; La Mancha Resources Inc., 2010; St 
Barbara Ltd., 2010). 

Azerbaijan.—1n May, Anglo Asian Mining plc (London) 
poured its first gold at the Gedabek copper and gold project. In 
2009, the mine produced 353 kg of gold and planned to produce 
1,660 kg of gold in 2010 (Anglo Asian Mining plc, 2010, 

р. 2, 7). О, 11% 

Brazil.—\n 2009, Brazilian gold production increased by 
compared with that in 2008 owing to startup of an аи 
project at Kinross's Paracatu Mine that increased production ^ 
88% (Kinross Gold Corp., 2010, p. 43-44). 

Production from the AngloGold Ashanti Mineração, p ald 
country’s leading gold mining complex, was 10,200 kg : Б 
or 3% more than that in 2008. Ore was produced from = -— 
Cuiaba and Lamego underground mines, leached at y с ЫМ 
do Sitio heap-leach operations, and then processed at ET 
and Queiroz plants. The increased production we a half of 
the increased mining at the Cuiaba Mine in the secon 
2009 (AngloGold Ashanti Ltd., 2019, p. 105-107). d 

nes that produced gold 2 

Yamana operated five mines that p ae crease COMP 
Chapada produced 4,860 kg of gold, a 4% incr ae 
with 2008 production because of increased ore а mines if 
processing. The Jacobina complex of ante 1% increase 
the State of Bahia produced 3,440 kg of gold, a 


а 
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compared with production in 2008. The increase resulted from 
the completion of plant upgrades and the mining of higher grade 
ore. The Fazenda Brasileiro Mine, an underground mine in 
northeastern Brazil, produced 2,380 kg of gold, 15% lower than 
that in 2008. Two other mines owned by Yamana т Вга2!—540 
Vicente and Sào Francisco—were part of an agreement to be 
sold to Aura Minerals Inc. (Vancouver) that was expected to 

be finalized in early 2010. On September 1, Sào Vicente began 
commercial production and produced 1,540 kg of gold in 2009. 
The Sáo Francisco Mine produced 2,570 kg of gold, an 8% 
increase compared with 2008 production ( Yamana Gold Inc., 
2009, 2010, p. 53—60). 

In 2009, Serra Grande (a joint venture equally owned by 
AngloGold and Kinross) produced 4,790 kg of gold, a 1396 
decrease compared with that in 2008. The Serra Grande in 
central Brazil consists of three underground mines (Mina 
IIl, Mina Nova, and Palmeiras) and an open pit mine (Mina 
Ш). Difficulties in mining quartz veins and lower ore grades 
were the main reasons for the decrease in production in 2009 
(AngloGold Ashanti Ltd., 2010, р. 108—109). 

Jaguar Mining Inc. (Concord, NH) operated two active mines 
that produced gold in 2009. The company produced 4,820 kg 
of gold, 34% more than 2008 production. The Turmalina Mine 
produced 2,550 kg of gold and the Paciencia Mine produced 
2,070 kg of gold in 2009. Production increased because the 
Paciencia had its first full year of production in 2009 (Jaguar 
Mining Inc., 2010, p. 7-8). 

Burkina Faso.— n 2009, gold production was 13,500 kg, 

a 77% increase compared with 2008 production. The increase 
was partially attributed to the first full year of production 
from SEMAFO Inc.'s (Saint-Laurent, Quebec. Canada) Mana 
Mine that produced 4,770 kg of gold in 2009, a 10796 increase 
compared with 2008 production (SEMAFO Inc., 2010, p. 9). 
" У ме Gold M ines Ltd. (Toronto) owned and operated 
This wae А Mine that produced 3.1 00 kg of gold. | 
hM. a. er than 2008 production owing to resolution 
ч problems that surfaced during mill startup (High 
ver Gold Mines Ltd., 2010). 
MIN ed (London) fully commissioned its 
(Cium e, which produced 1,690 kg of gold 
| Gold plc, 2010, p. 10—11). 
* fini ee gold production, 
three mines in TRUM И и к Rcg 
Lake Mines, In Ae e usselwhite, Porcupine, and Red 
ilda slighi Head the Red Lake Mine produced 1 9.400 kg of 
Шис iu compared with 2008 production because 
Porcupine us \ е$ resulting from ore body development. The 
bo iol ке usselwhite Mines produced 9,900 kg and 7,230 
2008 seen spectively, which was 9% and 10% more than in 
 fespectively, because of higher mill throughput and higher 
es 
Ше (Goldcorp Inc., 2010, р. 16-22). ii 5 
oe a Чам (е remaining 50% interest of the 
Нето in 2009 i e Barrick's share of gold production at 
(Barrick Gold Co | 0 kg compared with 8,090 kg in 2008 
Agnico-Eagle Mi ОУ 
пеБес the e Ltd. (Toronto) operated three mines in 
Mine had its first AL apa, and LaRonde Mines. The Goldex 
year of production and produced 4,630 
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kg of gold. On May 1, the Lapa underground mine achieved 
commercial production and produced 1,640 kg of gold. In 2009, 
the LaRonde Mine produced 6,700 kg of copper, 6,330 kg of 
gold, 121,000 kg of silver, and 56,200 kg of zinc. Agnico-Eagle 
gold production was 6% lower in 2009 than in 2008 owing to 
lower ore grades. In 2010, the company planned to open another 
mine, the Meadowbank in Nunavut Territory (Agnico-Eagle 
Mines Ltd., 2010, p. 14—16, 30). 

Other mines either began production or had their first full 
year of production in 2009. [n May, Apollo began production 
at its Black Fox Mine in Ontario and produced 1,650 kg of 
gold by yearend (Apollo Gold Corp., 2010). In October, St 
Andrew Goldfields Ltd.'s (Toronto) Holloway Mine in Ontario 
commenced production and produced 582 kg of gold (St 
Andrew Goldfields Ltd., 2010, p. 4). Alexis Minerals Corp.'s 
(Toronto) Lac Herbin Mine in Quebec produced 1.030 kg of 
gold in its first full year of production (Alexis Minerals Corp., 
2010). 

The increases were partially offset by output losses from 
NorthGate Minerals Corp.'s (Vancouver) Kemess South M ine 
in British Columbia and Vale S.A.'s (Rio de Janeiro, Brazil) 
Sudbury nickel operations in Ontario. In 2009, gold production 
from the Kemess South Mine was 5.380 kg, 7% less than 
production in 2008 because ore production was shifted to the 
eastern end of the pit when ore from the western end of the pit 
was exhausted (Northgate Minerals Corp., 2009, p. 33). Vale's 
Sudbury operations produced 1.520 kg of gold, which was 42% 
M 2008 production because of a strike ( Vale S.A 2010 | 
р. 43). | ' 

Chile.—In 2009, gold production was 40.800 kg, 4% more 
than that in 2008. The leading gold-producing mine was Yam 
Gold's El Penon Mine, which produced 6.710 kg of gold, 49; Е 
less than in 2008. Yamana also produced 2,490 kg of gold fi i 
M inera Florida, 28% more than that in 2008 because of ch hes 
in mining methods ( Yamana Gold Inc., 2010, p. 54, 57) SEE 

China.—China’s production of gold increased by m 
320,000 kg compared wi о 
- 8 compared with 2008 gold production. The incr 
in gold production were caused by the increase in gold рг с. 
the low cost of labor, support from the central det e 
and consolidation of the gold mining indust Hi mns 

gold mining industry has b пон опса, ће 
Гу ееп greatly fragmented with а | 

number of small mines and mining companies. In 2009 e 
the gold output was produced by the top five mini An ul 

In 2009, Zijin Mini EL Па 

| ‚ ZY ining Group Co., Ltd. (Zijin, Guangd 

Province) was the leading gold producer d жы 
than 75,000 kg of gold, includi vo тш 

| à g of gold, including 30,700 kg of its ow 
mine-produced gold and 42,700 kg of gold refined f $ ‚ 
party ores (Zijin Mining Group Co., Ltd. 2010). | a third 
Shandong Gold Group Co., Ltd. (Jinan Shandon у зе 


Côte d'Ivoire. — 11 2009 i 
‚ Production of gold w 
132% more than gold production in 2008 bus Ш Кр ог 
full year of production from Lihir Gold Ltd.'s Rapt 


4,670 kg of gold (Lihir Gold Ltd.. 2 
„ 2010, p. 10). 
Cluff Gold fully commissioned its 0094 ced не: aa 


31.7 


^ — 519 kg of gold by yearend (Cluff Gold plc, 2010, 
p. 12). 

Dominican Republic.—GlobeStar Mining Corp. (Toronto) 
started gold production in late 2008 and produced 3,750 kg of 
gold in 2009 at its Cerro de Maimon Mine (GlobeStar Mining 
Corp., 2010). Construction of the Barrick and Goldcorp jointly 
owned Pueblo Viejo project continued in 2009, and the mine 
was scheduled to start producing in late 2011. The project could 
produce an average of 31,000 kg of gold per year during the first 
S years of production (Redwood, 2010). 

Ghana.—Production of gold in 2009 was 86.000 kg, which 
was 7% higher than that of 2008. Production from Newmont's 
Ahafo Mine was 16,500 kg. up slightly compared with 2008 
gold production owing to an increase in tonnage of ore mined. 
In 2009, AngloGold's Obuasi and Iduapriem Mines produced 
17.800 kg of gold, slightly more than 2008 production 
(AngloGold Ashanti Ltd., 2010, p. 74-77; Newmont Mining 
Corp., 2010, p. 28-29). 

Gold Fields produced gold from two mines in 2009. The 
Tarwa Mine produced 20,700 kg of gold, 6% more than 
production in 2008. The Damang Mine produced 6,300 kg of 
gold, slightly more than 2008 production (Gold Fields Ltd., 
2010. p. 1-8). | 

Red Back Mining Inc. (Vancouver) began commercial | 
production from the underground mine а! Akwaaba. which is 
part of the C hirano gold mine. In 2009, Chirano produced 5,710 
kg of gold, which included 553 kg of gold from Akwaaba. 
Chirano's output was 52% сЕ than 2008 production (Red 

‘ning Inc., 2010, p. 2. У). 
ы Star ee Ltd.’s (Littleton, CO) Wassa 
Mine benefited from higher grade ore from the Benso and 
the Hwini-Butre deposits. In 2008, mining commenced at the 
Benso deposit, and in 2009 mining operations started at the - 
Hwini-Butre deposit. In 2009, production from the Wassa Mine 
à 6,960 kg of gold, 78% more than 2008 production. Golden 

в gold mine produced 5.790 kg of gold in 2009, 9% 

e than that in 2008 (Golden Star Resources Ltd., 2010). 
ч шнш. cel 2009, Guatemala's only gold-producing 
mine Goldcorp's Marlin Mine, produced 14% more than in 
2008 because of higher mill throughput (Goldcorp Inc., 2010, 
P: ae production in 2009 fell by 9% compared 
with that of 2008. AngloGold's Siguiri Mine produced 11.600 

f gold in 2009, 5% less than 2008 production because 
js h-grade areas were mined out in 2008. Crew Gold | 
p» E bridge. United Kingdom) operated the LEFA Mine, 
а | diced 5,520 kg of gold in 2009, 10% less than 2008 
— tio: because of lower mill capacity resulting from repairs 
prota emiautogenous grinding (ЗАО) mill (AngloGold Ashanti 
| ЊЕ р. 78—79: Crew Gold Согр., 2010. p. 25). 
a esia.—In 2009, gold production rose to 130,000 kg. a 
Pere compared with 2008 gold production. _ 
the leading gold producers were copper mines that ы 

duct gold. Freeport McMoRan s Grasberg Mine an 

oe t-operated Batu Hijau Mine represented 60% (77,800 
Md 3% (17,100 kg). respectively. of Indonesian gold 
kg) an Boni 2009. Production at Batu Hijau and Grasberg 
d from the low levels in 2008 when heavy rains affected 
re 
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production (Freeport-McMoRan Copper & Gold Inc., 2010, 
p. 26; Newmont Mining Corp., 2010, p. 25-26). Offsetting 
some of the increases in production was Newcrest's Gosowong 
Mine, which produced 11.600 kg of gold, 1196 less than 2008 
production (Newcrest Mining Ltd, 2009a-c, 2010). 

Kazakhstan.—KazakhGold Group Ltd.'s (London) operations 
produced 5,660 kg of gold in 2009, a slight increase compared 
with 2008 production because the company processed 
stockpiled ore and upgraded one of its concentrators (Mining 
Journal, 2010). 

Kyrgyzstan.—Gold production for 2009 was 17,000 kg. а 
decrease of 7% compared with that in 2008. Centerra Gold 
Inc.'s (Toronto) Kumtor Mine produced 16,300 kg of gold in 
2009, a 6% decrease compared with 2008 production because 
equipment that was supposed to be used for mining was instead 
used for waste and ice removal (Centerra Gold Inc., 2010, p. 4). 

Mali. —AngloGold had interests in three gold mines 
in Mali—Morila (AngloGold and Randgold, 40% each, 
and Government of Mali, 2096), Sadiola [AngloGold and 
IAMGOLD Corp. (London), 3896 each; Government of 
Mali, 18%; and International Finance Corp., 6%], and Yatela 
(AngloGold and IAMGOLD, 40% each, and Government of 
Mali, 20%). In 2009, these mines produced 28,600 kg of gold, 
14% lower than gold production in 2008 (AngloGold Ashanti 
Ltd., 2008, p. 81-86). 

The Morila Mine, 180 km southeast of the Bamako Mine, 
was operated by Randgold and produced 10,600 kg of gold in 
2009. The 19% decrease in production compared with that of 
2008 was because mining the open pit was completed in April 
and the company was treating low-grade stockpiles. In 2010, 
production was projected (о be about 2,800 kg of gold because 
only treatment of the low-grade stockpiles was scheduled to 
continue until 2013 (AngloGold Ashanti Ltd., 2010, p. 81-82). 

The Sadiola operation consists of five open pits 77 km south 
of Kayes. In 2009, the operation produced 11,000 kg of gold. 
which was 22% less than production in 2008. The decrease was 
mainly caused by lower ore grades owing to the depletion of the 
Sadiola main pit reserves. In 2010, production was projected д 
decline; however, the addition of a gravity circuit could increase 
production in future years (AngloGold Ashanti Ltd., 2010. 

p. 83-84). 

їп 2009, the Yatela Mine, 25 km north of Kayes, produced 
6.900 kg of gold, a 35% increase compared with 2008 
production. The increase resulted from mining a high-grade 
area, which was expected to be mined out by early 2010 
(AngloGold Ashanti Ltd., 2010, p. 85-86) — 

Randgold owned 8096 of the Loulo Gold Mine; the other ine 
20% was owned by the Government of Mali. In 2009. pom 
produced 10,900 kg of gold, which was 36% more n is 
production because of higher throughput, which ЕЕ E 4). 
plant upgrades (Randgold Resources Ltd., 2010, p. | ы 

Маигйата.—\п 2009, production from Red Bac m 
Tasiast Gold Mine, the country's only primary gold Це First 

0 009 production. 
was 4,930 kg of gold, 13% more than dd hrein сорре! 
Quantum Minerals Ltd.'s (Vancouver) Guelb ind si 
and gold operation was the only other gold produ 
(Red Back Mining Inc., 2010, p. 5). 
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Мехїсо.—1п 2009, gold production reached an alltime high 
of 51,400 kg and was slightly higher than 2008 gold production. 
Goldcorp operated three mines in Mexico—E! Sauzal, Los 
Filos, and San Dimas. The company also owned the Penasquito 
Mine, which was scheduled to begin commercial production 
in 2010. In 2009, El Sauzal produced 6,340 kg gold, a 26% 
decrease compared with gold production in 2008 owing to the 
age of the mine and anticipated lower ore grades. The Los Filos 
and San Dimas Mines produced 7,440 kg and 3,510 kg of gold, 
respectively, in 2009, 12% and 30% more, respectively, than 
gold production in 2008 because of higher tonnage mined at the 
Los Filos Mine and the higher ore grade at the San Dimas Mine. 
The Penasquito Mine began to approach full production, and in 
2009, the mine produced 2,810 kg of gold (Goldcorp Inc., 2010, 
p. 21-25, 42). 

Fresnillo plc (London) operated two gold mines and one silver 
mine with byproduct gold production. In 2009, Fresnillo's gold 
production was 8,600 kg, 5% more than 2008 gold production. 
Fresnillo also had limited production from the Saucito Mine, 
which was scheduled to start commercial production in 2011 
(Fresnillo plc, 2010). 

Other mines that had increased production in 2009 were New 
Gold's Cerro San Pedro Mine, which was in its second year of 
full production and produced 2,970 kg of gold, 13% more than 
that produced in 2008 (New Gold Inc., 2010). Alamos Gold 
Inc.'s (Toronto) Mulatos Mine produced 5,550 kg of gold, an 
Increase of 18% because of higher gold recovery from heap 
leaching (Alamos Gold Inc., 2010, p. 2—3). 

In May, Minefinders Corp. (Vancouver) began commercial 
production at the Dolores Mine and produced 2,400 kg of gold 
by yearend (Minefinders Corp., 2010, p. 1). Coeur d’Alene 
began gold production from its Palmarejo Mine in the second 
quarter and produced 1,700 kg by yearend (Coeur d’Alene 
ш 2010, р. 4). Оп November l, Agnico-Eagle 
а production at the Pinos Altos Mine in 
Wn. 87 The open pit operations produced 504 kg of 
nud rs dn of production. The company planned to 
4700 kg Ka s operations in 2010 and expected to produce 
“же, go тот both open pit and underground mining 

gnico Eagle Mines Ltd., 2010, p. 18). 
ian production in 2009 was 9,800 kg, 35% less 
told mine о owing to losses at Centerra Gold's Boroo 

009, ШО, eu uction from the mine was 4,680 kg in 
о ower because a labor strike temporarily shut 

A © mine (Centerra Gold Inc., 2010, p. 6). 

Ji ү 2009, gold production was 13,400 kg, a 
Waihi Mine ax Hoy with production in 2008. Newmont's 

Е "E Aid 10 kg, 22% less than 2008 production 

ета in M cal fire temporary suspended milling 
009. Oc ay (Newmont Mining Corp., 2010, p. 66). In 
» UceanaGold Corp. (Melbourne) produced 7,240 kg of 


. Bold 
| from the Macraes Goldfield Mine, which was 27% more 


_ Pitand th 
. Ореганоп 


than 2 | | 
008 production owing to the higher grades from the open 


e = underground operations. OceanaGold's other 
‚ пе Reefton Goldfield Mine, produced 2,720 kg of 


» Which was 15% ion i 
(OceanaGold Сор: 201), a than production in 2008 
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Papua New Guinea.—Production from Papua New Guinea 
mines decreased by 3% in 2009 compared with that in 2008. 
Barrick owned 95% of the Porgera Mine, and the Papua New 
Guinea Government held the remaining 5%. Barrick's share 
of production was 19,500 kg of gold in 2009, which was 12% 
higher than 2008 production (Barrick Gold Corp., 20102, 

p. 57—58; b). 

In 2009, Lihir produced 26,500 kg of gold, 1196 more than 
that of 2008 from its Lihir Island operations because of the 
higher quantity of ore processed (Lihir Gold Ltd., 2009, 

р. 12-15). Production at Ok Tedi Mining Ltd.’s (Tabubil) Ok 
Tedi Mine was unchanged in 2009, and production at Allied 
Gold Ltd.'s (Milton, Australia) Simberi was 896 less than 2008 
production (Klapwijk and others, 2010, p. 46). 

Реги.—1п 2009, gold production increased slightly to 182,000 
kg compared with production in 2008; Peru was the sixth 
ranked gold-producing country in the world. Newmont and 
Compañía de Minas Buenaventura S.A.A. (Lima) jointly owned 
the Yanacocha Mine in the Cajamarca District, which produced 
64,000 kg of gold in 2009, 3994 more than in 2008 (Newmont 
Mining Corp., 2010, p. 24). 

Buenaventura owned three other mines and a 35.78% 
share of another mine. In 2009, excluding production from 
the Yanacocha Mine, Buenaventura produced | 3,200 kg 
slightly more than production in 2008 (Сотрай!а de Minas 
Buenaventura S.A.A., 2010, p. 3). 

Barrick's Lagunas Norte Mine produced 31,300 kg of gold in 
2009, 14% less than production in 2008, because of the planned 
mining of lower grade ore. As Barrick's Pierina Mine neared th 
end of its economic mine life, it produced 8,430 kg of gold 5. 
less than production in 2008 (Barrick Gold Crop., 2010a UT 
p. 43; b). ' ' 

In 2009, its first full year of production, Gold Fields produced 
10,300 kg of gold from the Cerro Corona copper and | x 
(Gold Fields Ltd., 2009, p. 1—8). кч 

Russia. —Russian gold production in 2009 | 
191,000 kg, 11% more than 2008 ur нн NI 
producer in Russia was Polyus Gold Mining Co. (Mosc ё uis 
39,000 kg of production from four mines and several all | |“ 
deposits, a slight increase compared with 2008 producti Ses 
38,000 kg. Some of the increase was attributed to йл ps 
Titimukhta Mine and modemization of the Kuranakh ү = 
2009, nis had two mines under construction and SE 

rojects | Ibili | 
2 n : у feasibility studies (Polyus Соја Mining Co., 

In its first full year of production, the i 
owned by Kinross) produced 28,800 kg ке MEN 
production was expected to be lower because of low : i 
ore ve As of December 31, the mine had proven и — 

гобаЫе ге | 
201 0, р. 42, us ај (Sinross Gold Corp, 

In 2009, Petropavlovsk plc 

Mining plc, produced 15, 100 Е : sine) Peter Hambro 
compared with production in 2008. Petro о а 
2014 Кот two open pit mines (Pioneer d Pokro oo 
alluvial operations, and joint ventures, Much of de = 
attributed to the continued ramping up of Pioneer Sod odes © Was 
which had begun in 2008 (Petropavlovsk plc, 2010. p. S 


Production from JSC Polymetal's (St. Petersburg) eight 
gold-producing mines increased by 9% to 9,670 kg in 2009. The 
increase was a result of the acquisition of mines and deposits 
(JSC Polymetal, 2010, p. 5). 

In 2009, the Uzhuralzoloto Group of Companies (Moscow) 
(UGC) produced 5,300 kg of gold, slightly more than 2008 
gold production. UGC had 10 gold mines in 4 regions of Russia 
(Uzhuralzoloto Group of Companies, 2010). 

Highland Gold Mining Ltd. (St. Helier, United Kingdom) 
(HGM) produced 5,070 kg of gold in 2009. This was 3% more 
than production in 2008 because of increased mine production 
from its Mnogovershinnoye Mine (Highland Gold Mining Ltd., 
2010, p. 1, 7-8). 

GV Gold (Vysochaishy, OJSC) (Moscow) produced 3,450 kg 
of gold in 2009, 16% less than 2008 gold production. GV Gold 
had two operations, the Golets Vysochaishy operation in the 
Bodaibo Area of the Irkutsk Region and the Bolshoy Kuranakh 
placer gold operation in the Aldan Area of the Yakutia (Sakha) 
Republic (GV Gold (Vysochaishy, OJSC), 2010, p. 13-22]. 

High River Gold owned and operated three gold operations 
in 2009. The Zun-Holba and Irokinda underground mines 
produced 4,650 kg of gold, which was slightly more than | 
2008 production. Production for the Berezitovy open pit mine 
was 2.720 kg of gold in 2009. With better mill availability. 
Berezitovy produced 458% more gold in 2009 than in 2008 
(High River Gold Mines Ltd., 2010). | | 

Senegal.—\n 2009, Senegal opened its first major gold 
mine. In March, Mineral Deposits Ltd. (Melbourne) finished 
construction of Sabodala gold mine and produced 4,980 kg of 
gold by yearend (Mineral Deposits Ltd., 2010, p. 2). | 

South Africa.—1n 2009, South Africa's gold production of 
198,000 kg was a 7% decrease from that in 2008 owing toa 
significant increase in labor costs, higher costs associated with 
deep-level shafts, new royalties on mining revenue, and power 
issues. In addition, mine production was hindered because of а 
temporary closure of shafts owing to mine accidents. Companies 
continued to have problems with finding and retaining a trained 
labor force and with competition with illegal miners (Klapwijk 

‚ 39—41). 
| jen L sisi operated mines that accounted for 

я han 80% of South African gold production. They were, 
A scending order of production, Gold Fields, AngloGold, and 
шоу Gold Mining Co., Ltd. (Randfontein). 

In 2008, Gold Fields's South African operations produced 
65,200 kg of gold, slightly more than 2008 production ed the 
Beatrix Driefontein, Kloof, and South Deep Mines. Only the 

h Deep Mine increased production in 2009 because of an 
e in the amount of ore processed. Safety-related work 
ee were responsible for а decreases in production at the 
puis 's other mines (Gold Fields Ltd., 2009, p. 1—8). 
обола had seven deep-level mines and one surface 
Ü m in the West Wits and Vaal River regions bos 

E bined, produced 55,900 kg of gold in 2009, 14 /o less 
rds 2008. In 2009, West Wits operations included the 
iin e ауа, and Tau Топа Mines and produced 23,900 
мы The Vaal River operations included the Great 
N li a Kopanang, Moab Khotsong, and Tau Lekoa Mines. 
он Production decrease was attributed to the decreases 1n ore 
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grade and reduced ore volume. In 2009, there were 13 fatalities 
and 938 accidents at AngloGold's South African operations. 
These incidents resulted in a loss of 95 full production shifts 
and 73 partial production shifts. In March, an underground fire 
disrupted ore production at the Great Noligwa Mine. In May, а 
seismic event significantly damaged underground infrastructure 
at the Savuka Mine. In October, inspection and repair of all 
shaft steelworking following a steel dislodgement from the shaft 
wall at the Tau Tona Mine resulted in an 8-week work stoppage 
(AngloGold Ashanti Ltd., 2010, p. 52—69). 

Harmony operated 10 underground mines, 2 surface 
operations, and several other gold-producing operations in 
South Africa. In 2009, production from Harmony's operations 
was 44,400 kg of gold, 3% less than that in 2008. Underground 
operations were relatively unchanged as increases from the 
Doornkop and Phakisa projects and the Target Mine more than 
offset decreased production from the Evander and Virginia 
operations. Much of the decrease was from the surface 
operations. In 2009, Kalgold surface operations produced 38% 
less gold than in 2008 because the company processed lower оге 
grades (Harmony Gold Mining Co., Ltd., 2010, р. 6-11). 

Simmer and Jack Mines Ltd. (Johannesburg) had two 
operations in 2009—the Buffelsfontein gold mine and the 
Transvall gold mining estates. In 2009, these mines produced 
4,010 kg of gold, slightly less than in 2008 (Simmer and Jack 
Mines Ltd., 2010, p. 6-12). 

In 2009, increased output from platinum-group metal mines 
resulted in increased byproduct gold production. Gold One 
International Ltd. (Sydney) commissioned the Modder East 
Mine, and DRDGold South African Operations Pty. Ltd. 
(Randburg) recommissioned its Ergo tailings plant. First 
Uranium Corp. (Toronto) began first commercial production 
from its Ezulwini underground operations and continued to 
build capacity at its Mines Waste Solutions (MWS). However 
permitting problems at MWS have limited its production and | 
threatened the project, and ore production rates at the Ezulwini 
operations were less than predicted (First Uranium Corp., 2010, 
р. 1—5; Klapwijk and others, 2010, p. 39-41). | 

Suriname. — AMGOLD's Rosbel Mine was the leading 
gold mine in the country in terms of production with 12,200 x 
produced, 24% more than in 2008. The increase was attribute 
to higher throughput because of mill expansion (IAMGOLD 
Corp., 2010, p. 33, 35). 

олш. 2009, gold production increased by 10% $19 
40,000 kg, compared with 2008 production. Gold ep 
from Barrick's operations was 22,300 kg, an increase of 21% 
from that of Barrick’s share of production in 2008. In А 
Barrick's fully owned Buzwagi Mine started рохо чан 
produced 5,880 kg of gold. Barrick's other fully т апд 
the Balyanhulu and North Mara Mines, produced 25 2008 
8% more gold, respectively, in 2009 compared with 
production. At the Balyanhulu Mine, production M uH 
to normal levels after a strike in 2007-08 resulted in 

. artially offset by 
production levels. These increases Were р 70% owned by 
production losses at the Tulawaka gold mine Ге 
Barrick and 3096 owned by Northern Mining rey in 2 
Ltd. (Montreal)], where production decreased, d lanned shi 
compared with production in 2008 because 012 P 
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from open pit to underground mining (Barrick Gold Corp., 
2010а, p. 58—59; b). 

AngloGold's Geita Mine produced 8,460 kg of gold in 2009, 
3% more than production in 2008. Improvements in ore grades 
in the second half of the year were the main reason for the 
increase; however, some of this increase was offset by mill 
breakdowns in the first quarter (AngloGold Ashanti Ltd., 2010, 
p. 87-88). 

Turkey.—Gold production т 2009 was 12,000 kg, an increase 
of 8% compared with that of 2008. The Eldorado Gold Kisladag 
Mine, the leading gold mine in Turkey. produced 7,380 kg 
of gold, 25% more than in 2008. The mine had restarted in 
the third quarter of 2008 and produced for a full year in 2009 
(Eldorado Gold Corp., 2010, p. 10). 

Uzbekistan. —According to the Uzbekistani Government, 
the country had the fourth leading gold reserves in the world 
and was the ninth leading gold producer. State-owned Мауо! 
Mining and Metallurgical Combine (Navoi) (NGMK) owned 
the Muruntau gold mine in Zarafshan. The mine reportedly 
produced about 70% of the country's gold production (Musaev 
and Aminov, 2010). 


Outlook 


| Worldwide and domestic gold production was expected to 
increase in 2010 because of new mines starting production and 
older mines expanding production. However, gold consumption 
was expected to continue to decrease because the higher gold 
prices would limit gold jewelry purchases. Investment in gold in 
Various forms was expected to continue to increase as investors 
Purchase gold as a safe haven, hedge against economic failures, 
portfolio diversifier, and as a store of wealth. 
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TABLE 1 


"Estimated. ‘Revised. до. Ditto. W Withheld to to avoid disclosing company proprietary data. -- Zero: 


'D 
ala are rounded to no more than three significant di gits, except prices. 
"May include small quantities recovered by gravity methods. 
"Ма 
y include tailings, waste-ore dumps, and previously mined ore at some inactive mines. 


'U 
nfabricated refined gold held by refiners, fabricators, dealers, and the U.S. Department of Defense. 


'COMEX only. 
"Data from U.S. Mint. 


? 
Engelhard quotation. 


"Data from the Mine Safety and Health Administration. 


'Held b 
У central banks, governments, and international monetary organizations. Data from the International Monetary Fund. 
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SALIENT GOLD STATISTICS: 
— меа №5 2006 207 2008 NL Um 
United States: eee 
Production: — 203 ое 
Mins 
Фаму kilograms 256,000 252,000 — 238,000 233,000 223,000 
м © thousands $3,670,000 ^ $4,910,000 $5,350,000 $6,550,000 — $7,000,000 - 
__ Gold recovered by с d by cyanidation: Е СЕЕ Н 
Extracted in vats, tanks, closed containers? = kilograms = W КЕ W М | W W 
_ lexhedinopenheapsordump? — do. 229000. 217000 207000 194,000 — 188000 - 
вау mE | 
Concentrates and dore д 195000 181,000 176,000 168,000 170,000 
Recycled materials (new and old зар дф 81300 89,100 135,000. 181,000 189,000 — 
Exports refined do. 182,000 228.000 392,000 4590007 2810007 
_ Imports for consumption, n, refi ned | до. 105.000 136,000 113,000 118,000 - 127,000 
Net deliveries from | foreign stocks in Federal Reserve Bank of a Oe | | На 
New York do. -- -- 189,000 220,000 SM 
_ Stocks, December 31: EE BEEN IE MEM 
.. Industry‘ FIRME NEM 040 _ . 2,000 1,140 W 9,200 
_ Gold ‘exchange traded funds holdings, United States only - Е ао 285, 000 _ 498,000 _ 683,000 847,000 | г 210 ,000 | 
__СОМЕХ _ и 2 0 do o 2211.000 _234,000 229,000 265,000 305 5.000 - i 
. US. ‚ Department of the’ Treasury 0 тес tons 8,140 8,140 8,140 mn 8, 140 _ m 8.1 40 _ 
_US.Gold Futures Trading? о | do 49,400 49,500 77,900 — 119000 110000 - 
_ Consumption: mL, е ы 
.. American Buffalo Bullion po coin? _ B НЯ kilograms ———— = 10, 500 __ _ 4,250 5,890 6,220 
.. American | Eagle gold coin" ИН РА ___Фо. _ 13,800 9,770 12,800 И / 35600 — m 3430 i 
— № industry andthe ats | de. 183,000 — 185000 180000 176000 150.000 
зы average' A хз ИН dollars per troy ounce | 446.20 И _ 605.83 — 698.95 mE — 8550 _ UM 
mplo то. |, Los os Г 
A yment, mine and mill ll опју“ _ з м he. _790 _ _ 8,350 9,130 9,560 — 9630 _ 
"nein OG, иии ри kilograms 2,470,000 2,370,000 2,360,000" 2290000: 2,450,000 © 
. Official bullion п reserves? metric tons 30,800 L2. 090400. И (28000 — = 700 _ 


с 
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TABLE 2 
MINE PRODUCTION OF GOLD IN THE UNITED STATES, BY STATE' 


(Kilograms) 

MEME State | 2008 | 2009 
Меуада EL" Е 178,000 161,000 
Other States” _ К EE 55,400 62,500 

Total 233,000 223,000 


!Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes Alaska, Arizona, California, Colorado, Idaho, Montana, New Mexico, South 
Dakota, Utah, and Washington. 


1 
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ТАВГЕ 3 
LEADING GOLD-PRODUCING MINES IN THE UNITED STATES IN 2009, IN ORDER OF OUTPUT 


= т ЕЕ | Quantity | 


Капк Mine County and State _ Majority owner — _ (kilograms) 
TN  Goldstrike | EM Elko | and Eureka, NV | Barrick Gold Corp. — — LLLA 42,100 
2 B Eastern Nevada Operations’ | | Eureka, NV | | _ Newmont Mining Corp. HEINE ___ 36,500 
3. Bingham Сапуоп“_ Salt L Lake, UT _ = Kennecott Utah Copper Corp.” _ _ 18,100 
4 Cortez" Lander, NV Barrick Gold Corp. 16,100 
5 m Twin Creeks | ЕИ Humboldt, NV 7 | Е | Newmont | Mining 2 Corp. | EM "M 13,600 
6 | _ Smoky Valley Common Operation _ Nye, NV Kinross Gold d Corp. 13.309. 
d | Роро _ Southeast Fairbanks, АК_ Е | Sumitomo Metal Mining Co. i В 100 
8 ЕС Еоп Као mE Ба _ Fairbanks North Star, АК © 2 /— Kinross Gold Corp. mE о 8190 
9 Е Phoenix | mM Lander, NV Newmont Mining Corp. Е ШЕ 6,800 
10 _ Cresson | | | Teller, CO ~~. AngloGold , Ashanti Ltd. DS |^ 680 
n Turquoise Ridge | | u _ Humboldt, NV. | mE Е __ Barrick Gold Corp. 0 6,520. 
12 » _ Kettle River-Buckhom MER Okanogan, WA Kinross Gold Corp. | 5,400 
13 .. Mesquite _ PIT Imperial, CA eae, ee New Gold Inc. 4670 
l4 E Marigold mE Humboldt. NV "DEN _ Goldcorp | Inc. | m 4,570 
5 . Midas Нм Elko, NV и Newmont Mining Corp. 3.850 
I6 Ruby Hill о ам Barrick Gold Corp, — — —ć | 3220 
LN К Robinson White Pine, NV _ Quadra Mining Ltd. / 3,080 
8 _ Bald Mountain MEN | do —— | | Barrick Gold Corp. И 2330 
19 Е Wharf m E Lawrence, SD "EP Wharf Resources Inc. à /—— 210 
2 | _ Greens Стеек Е ООР Juneau, AK m EM Hecla à Mining Со. _ DE 2,090 
2 _ Storm 0 |. Еко, NV Barrick Gold old Corp. NENNEN | 2000 
2 __ Flerida Canyon MM . Pershing. NV. _ Jipangu Inc. NON MENSAS 
ME Hycroft — .  . Humboldt and Pershing, NV __ Allied Nevada Gold Corp. С 3 — 1320 
М Heliser — — — — — — — EkoNV _ бат бмв = оло 
25  GoldenSunlight Jefferson, MT —- Barrick Gold Cop. — dE PEE 7 
26 Denton- Rawhide — — Mineral, NV _  .. . Kennecott Minerals Сол. КОЮ С 02 
27 a _ Rochester | NIME __ Pershing, ! NV К Coeur d'Alene Mines Corp. “ТСЕ 39$ 
28 _ Lone Tree" MEME | Humboldt and. Lander, NV ___ Newmont Mining Corp. ee оз 4 
29 _ Br IBgs | Inyo, СА T Atna Resources Ltd ШОКЕ 7 
30 Jerritt Canyon и Elko, NV i Yukon-Nevada Gold Сор. — А Жы 
do. Ditto. L 


'Data are rounded to no more than three significant digits; the mines on this list accounted for more than 99% of U.S. mine production ; 
‘Formerly listed as Betze-Post Mine. — 
"Includes Carlin East, Deep Post, Gold Quarry, and Pete Mines. 

‘Quantity refers to total quantity of gold produced in concentrates. 

Wholly owned subsidiary of Rio Tinto plc. 

"Includes Cortez Hills and Cortez Pipeline Mines. 

Quantity refers to gold equivalent produced (that is, includes value of associated metals). 


“Wholly owned subsidiary of Goldcorp Inc. 
"Includes Mule Canyon and Trenton Canyon Mines. 


Sources: r 0—К reports submitted to р new 
: Company annual eports, company 1 bmitted to the Securities and Exchange Commission company 
, S 


releases, and Nevada Bureau of Mines and Geology. 
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ТАВГЕ 4 
U.S. EXPORTS OF GOLD, BY COUNTRY"? 


— = ——À ————- 


" Ores and concentrates! _ y Dore and precipitates mM Refined bullion! О тока EUN 
Quantity Value Quantity Value Quantity | Value | | Quantity | Value 
Year and country __ (kilograms) _ (thousands) (kilograms) n (thousands) (kilograms) (thousands) (kilograms) (thousands) 
2008 _ 2.430 $52.300 106.000 $3,000,000 459,000 * 513,100.000 567,000 $16,200,000 
2009: 
_ Australia. Е 88 2,690 = = 26,600 900,000 26,700 903,000 
Austria PEMEX -- -- 61 1,870 21 797 81 2,660 
Bahrain =. = = -- -- 31 1,040 31 1,040 
_ Bolivia = = EE E - - 17 226 17 226 
 Brazl | "M 1 20 -- -~ 136 2,150 137 2,170 
Canada 37 609 243 6,990 2,830 89,900 3,110 97,500 
China m P (5) 3 -- -- 51 1,500 51 1,510 
Сома Rica ——— o 484 10,500 - - 53 1,510 537 12.000 
France n 5 128 = = 99 2,480 104 2,610 
_ Germany MEM 88 2,550 82 1,810 661 18,300 832 22,700 
_ биаіетаја (5) 5 | 16 9 256 10 271 
“HongKong 159 3,420 - - 684 19,500 844 22,900 
“India 2 10 - - 21,000 633,000 21000 63300 
~ indonesia - Г == T = -- 9 339 9 339 
p^ Е 239 3,130 = = 4 66 244 3,190 
LU MEME - - Е à 8 2 _ 
italy eee (5) 4 s -- 21 576 21 580 
"Jordan = m = 14 ee Е р T is = рн 
~ Korea, Republic "NN 70 2,470 Е Е 5 B | oe 
ЕИ | = Е > E 20 400 20 400 
| Malaysia В = = -- -- 361 10,200 361 10,200 
ме 790 19.900 > Е 2.330 66,300 3,120 86,200 
gc oc M Е é - á 5 25 821 25 821 
Е БИ к Е = 95 2,870 x = 95 2,810 
а > n B А 8 194 8 is 
Singapore _ m 5 98 -- -- 74 2,150 79 2,250 
T Switzerland —— 6 63 96,700 2,980,000 6,270 166,000 103,000 3.1500 
Turkey = m 8 75 Z E 60 1,310 68 pue 
"mue AmBEmiies _ Е E : - 147 4,390 147 4.390 
Марн ee еы 6,840,000 
United Kingdom 110 2,000 154 3,330 219,000 6,840,000 220,000 у ye 
E c _____ 9 176 55 = 8 1,330 67 ме 
~ Other EM 41 483 2 33 1 ИН UA esee 0 
— Total i 77-75160 48600 97400 3000000 — 281000 8760000 — 381000 — Ln 


——— 


‘Revised. -- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
? Ash and residues data were zero for listed years. 
3 | 
Includes base-metal ores, concentrates, and matte destined for refining. is excluded. 


i 2 Е tary gold 
^Bullion also moves іп both directions between U.S. markets and foreign stocks on deposit in the Federal Reserve Bank. Monetary В 
*Less than '⁄ unit. 


Source: U.S. Census Bureau. 
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2008 
2009: 


Belgium 
Bolivia 


р Brazil 


Canada 
China 


Colombia 


Dominican Republic 


Ecuador 


France 


Germany 


Guatemala 


_ Hong Kong Е 


Ireland 


_ Korea, Republic of | 
_ Lebanon 
m Malaysia 


Mexico 


. Netherlands 


_ Norway и 
__5їпрароге 


Sweden 


_ Switzerland 


Taiwan 


| Thailand 


2 | 
Less than У; unit. 


TABLE 5 
U.S. EXPORTS OF GOLD, BY COUNTRY! 


Source: U.S. Census Bureau. 


m Waste and scrap Metal powder Gold compounds 

Quantity Value Quantity Value Quantity ^ Value = 

Е _ Yeara апа country __ (kilograms) _ (thousands) (kilograms) (thousands) (kilograms) (thousands) 
886,000 $1,970,000 1210 $25300 2,920,000 $67,900 
183,000 18,500 -- = = Em 

-- -- | 10 650 12 

p = -- -- 870 8 

76,500 1,510,000 21 270 531,000 9,560 

-- — 1 5 331,000 10,500 

-- - -- -- 1,880 34 

1 15 -- -- 201,000 4,010 

-- -- -- -- 1,780 18 

8 129 (2) 9 759 14 

112,000 48,900 8 91 44,000 798 

70 640 5 124 -- -- 

1 45 19 408 33,000 404 

2 14 56 1,620 5,920 107 

-- = -- -- 14,700 265 

22 ге 2 15 10,900 197 

1,500 2,340 -- -- 673 46 

619 16,700 16 419 2,180 19 

= a 1 30 5,530 99 

= us m -- 683 12 

ра = -- -- 90,600 1,630 

m = 14 195 20,200 370 

= ae 4 115 11,200 201 

21 235 -- -- 69 3 

= = 3 11 1,240,000 33,900 

D = = -- 318 6 

2,730 76,000 6 170 - -- 

oo se 12 252 125,000 2,250 

(2) 4 1 34 694 12 

= г 70 1,960 = = 

185 4,410 -- = = g 
351,000 79,900 85 2,690 8,860 104 
1 18 4 31 161 3 
С 728000 1,750,000 "329 8460 2,680,000 64,600 

'Data аге rounded to no more than three significant digits; may not add to totals shown. 
31.17 
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ТАВГЕ 6 


—— 


дж 


U.S. IMPORTS FOR CONSUMPTION OF GOLD, BY COUNTRY' 


Ores and ее - Dore and į precipitates — mE ^ Refined bullion’ o "T" | Tod — 
~ Quantity - uu Value _ Quantity Value Quantity Value Quantity Value 
Year and country ___(КПоргат5) (thousands) _ (kilograms) (thousands) _ (kilograms) _ (thousands) (kilograms) (thousands) 
2008 "21500 $15,700 85.100 $1830.00 118.000 ^$3.190,000 231.000 _ $5,050,000 
2009: | i 
Argentina EM" -- -- 203 7,440 168 5,450 371 12,900 
Australia m 13 168 -- -- 665 21,800 678 21,900 
Austria ______ -- -- -- = 1,620 43,300 1,620 43,300 
_ Вејрішт u -- -- -- на 50 941 50 941 
Bolivia = = 41 1.350 11 409 59 1,760 
Brazil -- - - - 3,270 97,600 3,270 97,600 
_ Canada 90 1,160 | 29 66,300 2,070,000 66.300 2,070,000 
Chile _ -- - 3,940 86,400 4.950 151.000 8,890 237.000 
_ Colombia - -- 22,100 630,000 14,300 397,000 36.400 1,030,000 
~ Congo о (Kinshasa) Е -- - 5 143 2 10 7 213 
_ Costa Rica I - = 933 17,400 6 99 939 17,500 
_ Dominican Republic __ -- -- 776 15,100 146 2,680 922 17,800 
Ecuador | — - 281 7.840 297 6,490 579 14,300 
 ElSalvador. _ -- -- 6 102 4 117 10 219 
Frame — = -- -- = 25 914 25 914 
Germany - - = = 78 2,450 78 2.450 
Ghana 80 2,000 30 968 23 600 133 3,570 
М... ae ee = -- 8070 295,000 = = 8,070 295.000 
иа - - å Е 30 887 30 887 
_ Guyana u - - 2,400 76.600 201 7,150 2.600 83,800 
_ Honduras - -- 2,470 68.500 T 337 2,480 68,800 
_ Hong Kong | = = | 43 93 2.900 95 2,940 
a = =: 2 i - - 15 429 15 429 
2 = LÁ Mid 29,800 79,400 2,270,000 26,300 556,000 152,000 2,850,000 
ПР anie ND -- 591 18.400 25 906 616 19,300 
P 2 - 1,200 37,600 115 1.280 1,310 38,800 
= - 445 12,200 392 9.090 837 21,300 
Peru e 
-- 19,500 602,000 15 466 19,500 603,000 
South Africa E 
E i - Е = - 1,500 50,300 1,500 50,300 
p" а -- 125 3,340 21 719 146 4.060 
i = - - 46 1,260 46 120? 
_ Switzerland | ы : 
E o CoA = 1,560 55,000 3,120 105,000 4,680 160,000 
лара - - : ; 29 938 » 7 
United Kingdom - - 2,160 51 т 2 а ие s 92.100 
Venezuela С | | | 41,000 4999 
о | S у -- 152 3,980 152 p 
ue к о CENE SEE... 33 645 45. ote 
A HMM MM -— а “4,260,000 127,000 3,580,000 220000 7479 


Data are rounded to no more than three significant digits; may not add to totals shown 
? Includes base-metal ores, concentrates, and matte destined for refining. 


?Bullion also moves in both di 
irections between U.S. markets and foreign stocks on deposit in the Federal Reserve Bank. Monetary gold 15 excluded: 


Source: U.S. Census Bureau. 
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ТАВГЕ 7 
U.S. IMPORTS FOR CONSUMPTION OF GOLD, BY COUNTRY! 


GOLD-— 2009 


Waste and scrap Metal powder Gold compounds = 
~ Quantity mE Value — Quantity - — Value ~ Quantity | Value | 
Year and country (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands) 
2008. | | A 36,00 — $485,000 324 $6620 102,000 $2,210 
20099 
_ Bahamas, The 79 629 (2) 3 " m 
Belize о 162 787 = 2 > E 
Bolivia 131 3,100 = - = B 
© Canada tt—S 5,290 85,200 22 386 2,280 104 
-Cayman Islands — 13 228 T Е E Š 
_ China mE 8 111 2 = > =: 
Colombia 88 1,940 E " 5 ~: 
_ Costa Rica i 1,770 18,400 = = = = 
Dominican Republic — 9,990 171,000 3 27 - а 
Ecuador tst—~—S 6 107 = 5 m - 
 ElSalado — 3,680 52.400 = - = -- 
 Gemany мо оо о 8 102 101 2,360 3,860 92 
Оһапа ЕЕ Е 89 1,850 -- -- 
“Greece m 11 194 = -. -- - 
 Quatemda о 1,270 9,210 x E - - 
“Honduras о 5.630 81,900 ы - - - 
аа — ———— m 25 918 zs - - - 
| Israel 25 -- 6 224 = x 
сау оо ооо 165 2,250 (2) 3 -- -- 
Jamica — 164 2,050 E - - - 
а | 3 (2) 3 19,800 504 
_Korea,Republicof — 12 323 - - * = 
Malaysia ^ ^ 69 809 г -- -- = 
Mexico = 11,600 122,000 63 823 Р -- 
_ Netherlands — ID -- = ER E 11,600 238 
Netherlands Antilles mm 364 6.120 | 5 = m 
Nicaragua о 1,310 18,400 8 152 - = 
"Pana. И 1,080 14,200 22 620 г -- 
 Sieraleone о | 2 66 110 1,710 - - 
_ Singapore m 28 526 - - 5 = 
Slovakia о о 13 147 - B = E 
ла о | 38 384 ~ = * x 
_ Switzerland | mm -- -- 7 192 Е = 
Taiwan о 44 512 - j = 7 
Thilnd — 66 1,560 - = 7 d 
United Kingdom 146 1.190 12 26,600 486 
 Venemeh о Е 87 2,470 - - = x 
Other — Dm 50 345 45 389 78 | 
Total — 431400 600000 | 4/6 8,760 64,300 ым 
—Zero. 


1 " a О 
Data are rounded to no more than three significant digits; may not add to totals shown. 


*Less than % unit. 


Source: U.S. Census Bureau. 
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(Kilograms) 
—— Á—— — 007 С — 09 
ча x „ 377 236 656 ' 1,010 
yi SS ные: Л „131 42,021 42.046 ' 47.000 
Australia dn ha | и | hens d з ' 
Г ао оч 247,000 247.000 * 215,000 222,000 
Belz — : М : SOS 
А 5 С 8 a а íi 2: _ 
жаан = ‚871 9,628 8,818 8,405 7,000 ®? 
S dem 2,770 2.800 2.800 3,300 2,000 
hi: "——— M 38,293 43,082 50,000 ' 54.000 60.000 ? 
Вир. а | 3,868 3,818 3,964 4,160 4,200 
к Faso ME 1,397 1,571 2.250 7,633 13,500 ° 
саа 90 100 100 100 100 
солиб | | ү 750 750 750 750 
Е ЕЕ ; 1,500 1,500 1,500 1,600 
Canada — REM 119,549 103,513 102,211 95,004 97,367 ° 
abil African Republic 15 10 10 10 10 
Chad 150 150 150 100 "° 100 
Chile | 40,447 42.100 41,527 39,162 40,834? 
China _ 225,000 245.000 275,000 285,000 320,000 
Colombia __ 35,783 15,683 15,482 34,321 41837? 
Congo (Brazzaville): 120 100 100 100 100 
Congo (Kinshasa)' 7,200 10,300 5.100 ' 3,300 2,000 
Costa Rica 424 1,210 2,065 198 ' 500 
Cate d'Ivoire 1,335 1,324 1,243 2,836 6,573 ° 
Denmark’ | 2,324 1,129 1,861 1,665 1.117 3 
Dominican Republic - -- = 47 173 
Ecuador’ 5,338 5,168 3,186 800 ^* 2,092 ° 
Equatorial Guinea" 200 200 200 ' 200 ' 200 
Eritrea? O 30 30 30 30 30 
Ethiopia’ 4,376 4,028 4,368 ' 3,465 3,400 
Fiji 3,236 1,961 837 " 871" 1,040 
Finland' 5.000 5,000 5,000 5,000 7,000 
Раве Е 1,500 1,500 1,500 1,500 1,500 
French Сшапа“ 1,955 2,000 2,000 2,000 2,000 
Сабо ____________ 300 300 300 300 300 
беор 2,000 2,000 2,000 2,000 2,000 
Ghana 66,852 69,817 83,558 80,503 86,000 ° 
Gree - = = 400 500 
Guatemala 741 5,036 7,068 7,448 ' 8,485 Я 
Ош 25,097 16,922 15,628 19,945 18,083 
Guns 8,325 5,668 7.412 ' 8,131" 8,183 | 
ЕЕС 4,438 4,100 3,275 2,561 ' 2,127 
ndis 3,100 2,400 3.000 * 2,700 2,800 
есе MCN 130,620 93,176 117,851 64,390 130,000 
| CC ла 200 200 252"? 400 400 
italy’ E E 150 200 450 450 i А 
Vea ee пази они 8.318 8.904 8,869 6,868 7,000 
Japan ___________--- | 22,000 
Kazakhstan 18,062 ° 20,000 22,000 22,000 | ae 
нь и ш ш и 
Korea, North MM МАЙ ч o 
See footnotes at end of table. 
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Korea, Republic of _ m ues 
оны 
Laos 
Liberia 
Madagascar" ЕЕ 
Malaysia | 
Mali | | | 
Mauritania | 


Mexico 


Mongolia 
Morocco* 


Mozambique а ы: 
Namibia — NEM 
New Zealand ——— — 
Nicaragua‘ 


Nigeria’ | mE 
Oman. mE 
Раата о 
Papua New Guinea 


Peru! 


Romania _ 
Russia"? 
Rwandat —— 
Saudi Arabia 
Senegal — 
Serbia. 
Sierra Leone 
Slovakia — 
Solomon Islands* 
South Africa ` 


a ЕЕ ИНЕ ——— S EE 


Suriname 


— -—— 
е, — mm 


Tajikistan 


Tanzania 
Thailand 


United Kingdom __ 
United States 


жш ———————————-4————_ 4 4 


c a c e M am 


—— , 


Zimbabwe - 


"Estimated. "Preliminary. "Revised. — Zero.  . 


TABLE 8—Continued 
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GOLD: WORLD MINE PRODUCTION, BY COUNTRY 


(Kilograms) 


2005 2006 


266 
16,700 * 
7,058 

27 


68,483 
208,002 
37,490 
713 

400 
164,186 
10 
7,456 
600 


335 ^? 


53 


294,671 
3,971 ' 
3,625 
10,619 
5.100 
1,927 ' 
52.276 
4,400 
4,170 
1,700 ? 

256,000 
3,151 
90,000 
10,480 ' 
2,138 ? 

440 ' 
14,023 


2,470,000 


277 
10,721 
6,088 
9 

30 
3,497 
51,957 
322 
38,961 
22,561 
1,200 
85 
2,790 
10,618 
3,595 
2,615 
40 

186 
58,349 
202,826 
36,141 
1,700 
400 
159,340 
15 
5,200 
600 


272,128 
3,421 
3,158 
9,362 
5,100 
1,920 

47,000 
4,300 
8,040 
1,600 


252,000 


3,000 ' 


85,000 


11,600 " 


2,500 


956 ' 


11,354 
2,370,000 


mE 2007 


10,559 
4,161 
311 

50 
2,913 
48,850 
2,251 
39,355 
17,473 
1,200 
97 
2,496 
10,638 
3,400 
3,427 
180 
124 
65,000 
170,236 
38,792 
883 
400 
156,975 
17 
4,440 
600 
500 


252,598 
3,500 
2,703 
9,360 
5,000 
2,000 

40,193 
3,401 
9,920 
1,600 

238,000 

2,820 
85,000 
10,092 

3,000 

1,270 

6,750 


2,360,000 © 2290,00 ^ 2450000 — 


162. 


f 


о 


r 


г 


г 


175 
18,132 
4,300 ' 
624 ' 
72:69 
2,489 ' 
41,160 
6,254 ' 
50,365 
15.184 
1,200 
298 ' 
2,126 ' 
13.402 ' 
3,400 
2,314" 
200 


68,000 
179,872 ' 
35,726 ' 
902 
400 
172,031 ' 
20 
4,527 
600 


212,744 
3.400 ' 
2,276 
9,798 ' 
5,000 
1,672 ' 

36,434 ' 
2,721 
11,120 
1,500 
164 

233,000 

2,182 ' 
85,000 
10,100 ' 

3,000 

1,930 * 

3,600 


16,950 ? 
5,000 
600 
70 
2,794 ? 
42,000 
8,000 
51,393 3 
9,803 3 
1,200 
511? 
2.022? 
13,442 3 
3,400 
2,000 
‚200 
28 3 
800 
66,000 
182,391 3 
37,047 ? 
814 
400 
190,693 3 
20 
5.500 3 
5,600 
500 


197,698 3 
3,450 Р 
1,922 3 

12,193 ? 
5,000 
1,361 3 
40,000 
3,000 
12,000 
1,600 
185 


223,000 3 


2,180 Р 
90,000 
10,500 Р 

3,000 

1,500 3 

4,200 


-—— 
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TABLE 8—Continued 
GOLD: WORLD MINE PRODUCTION. BY COUNTRY! 


"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
*Table includes data available through August 19, 2010. 
"Reported figure. 


‘Officially reported figures are as follows, in kilograms: Major companies: 2005— 29,942; 2006— 37,907 (revised); 
2007—44,790 (revised); 2008—48,373 (revised); and 2009—48,000 (estimated). Garimpos: 2005— 8,351; 2006— 5,175; 
2007— 5,210 (revised); 2008— 5,627 (revised); and 2009—6.000 (estimated). 

"АП production from Greenland. 


Di I 


“Includes undocumented artisanal production. 
"Year ending July 7 of that stated. 
*Undocumented artisanal production. | Е 
?Refinery output. | 
Excludes production from so-called people's mines, which may be as much as 20,000 kilograms per year, but includes gold 

recovered as byproduct for copper mining. 


M 
Includes documented production from placer artisanal production. 


"Mine output including gold recovered as a byproduct, but excludes secondary gold production, which, in kilograms, was 
2005—4,882; 2006—4,981; 2007— 5,867; 2008—8,140 (revised); and 2009— 12,404. 


"Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
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GRAPHITE 
By Donald W. Olson 


Domestic survey data and tables were prepared by Danielle L. Militello, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


In 2009, there was no reported production of natural graphite, 
but U.S. production of synthetic graphite was estimated to 
be 118,000 metric tons (t) valued at about $998 million. U.S. 
imports and exports of natural graphite were estimated to be 
33,100 t and 11,400 t, respectively, while U.S. imports and 
exports of synthetic graphite were estimated to be 29,400 t and 
35,000 t, respectively. U.S. apparent consumption of natural and 
synthetic graphite was estimated to be 21,700 t and 112,000 t, 
respectively. 

This report includes information on U.S. trade and use of 
natural graphite and U.S. production, trade, and use of synthetic 
graphite. Trade data in this report are from the U.S. Census 
Bureau. АП percentages in the report were computed using the 
unrounded data. 

Graphite is one of four forms of crystalline carbon; the others 
are carbon nanotubes, diamonds, and fullerenes. Graphite 
5 gray to black in color, opaque, and usually has a metallic 
luster; sometimes it exhibits a dull earthy luster. Graphite 
occurs naturally in metamorphic rocks. It is a soft mineral 
with a Mohs hardness of 1 to 2, and it exhibits perfect basal 
(one-plane) cleavage. Graphite is flexible but not elastic, has a 
melting point of 3,927 °С, and is highly refractory. It has a low 
specific gravity. Graphite is the most electrically and thermally 
conductive of the nonmetals and is chemically inert. All these 
Properties combined make graphite desirable for many industrial 
applications, and both natural and synthetic graphite have 
Industrial uses. 

There are three types of natural graphite—amorphous, flake 
or crystalline flake, and vein or lump. Amorphous graphite is 
the lowest quality and most abundant. Amorphous refers to its 
very small crystal size and not to a lack of crystal structure. 
Amorphous is used for lower value graphite products and is 
the lowest priced graphite. Large amorphous graphite deposits 
are found in China, Europe, Mexico, and the United States. 

Flake or crystalline flake graphite is less common and higher 
n e amorphous. Flake graphite Occurs as separate flakes 
ч з а їп metamorphic rock. Flake graphite can be 
le 5 price of amorphous. Good quality flakes can 
сс. е expandable graphite for many uses, such as 
Brazil, Canad ts. The foremost deposits are found in Austria, 
graphite | " а, China, Germany, and Madagascar. Vein or lump 
of WEN e iin most valuable, and highest quality type 
old i di) Ite. It occurs in veins along intrusive contacts 

PS, and it is only commercially mined in Sri Lanka 
(Moores, 2007), 
о 15 mined from open pit and underground 
ess expensive si aida from open pit operations is 
removed economi i erred where the overburden can be 
this type. In Мех; cally. Mines in Madagascar are mostly of 

Ico, the Republic of Korea, and Sri Lanka, 
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where the deposits are deep, underground mining techniques are 
required. 

Beneficiation processes for graphite may vary from a 
complex four-stage flotation at European and United States 
mills to simple hand sorting and screening of high-grade ore 
at Sri Lankan operations. Certain soft graphite ores, such as 
those found in Madagascar, need no primary crushing and 
grinding. Typically, such ores contain the highest proportion of 
coarse flakes. Ore is sluiced to the field washing plant, where 
it undergoes desliming to remove the clay fraction and is 
subjected to a rough flotation to produce a concentrate with 60% 
to 70% carbon. This concentrate is transported to the refining 
mill for further grinding and flotation to reach 8594 carbon. It is 
then screened to produce a variety of products marketed as flake 
graphite that contain 7596 to 90% carbon. 


Production 


The U.S. Geological Survey (USGS) obtained the production 
data in this report through a voluntary survey of U.S. Synthetic 
graphite producers. The survey of U.S. synthetic graphite 
producers collected data from 11 of 16 canvassed producers 
Data were estimated for the producers that did not respond to 
the survey based on responses received in previous years and o 
industry trends. | 

No natural graphite was reported mined їп the Uni 
in 2009, but 118,000 t of synthetic graphite with M 
value of $998 million was produced and shipped (table 3) 


Consumption 


The USGS obtained the data in this report through a s 
of natural graphite companies in the United States. The ер jd 
of natural graphite companies collected data from 55 of a 
canvassed companies and plants. Data were estimated for th 
companies that did not respond to the survey. This surve " 
represented most of the graphite industry in the United 8 

Graphite uses have changed dramatically in the past 20 - 
U.S. reported consumption of natural graphite decreased E 
20% to 40,000 t in 2009 from 49,800 t in 2008 (table 2 d 
to decreases of 1196, 5894, 1876, and 17% from the e = 
уеаг1п the amounts of natural graphite used in ы | no 
foundries, lubricants, and steelmaking, respectively The wee 
graphite consumption data in table 2 include mixtures Nicias 
and synthetic graphite in the amorphous graphite cate к, 
this reported consumption data may include compan pa HE 
from previous years. Consequently, the table 2 cds = 
numbers are different from the computed apparent ins im i 
numbers given in table 1. Consumption of crystalline ze 
decreased ш 2009 by 16% to 16,900 t from 20 200 t E 
Consumption of amorphous grade decreased by 2296 to 23 2 
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t in 2009 from 29,600 t in 2008. Brake linings, refractories, 
and steelmaking were the three industries that dominated U.S. 
natural graphite use. Brake linings, foundries, lubricants, and 
steelmaking accounted for 74% of natural graphite consumption 
The production of batteries and pencils together made up 
another 3% of consumption. The refractories industry was the 
leading consumer of crystalline flake graphite, accounting for 
almost 48% of crystalline flake graphite used in 2009. 

Graphite has properties of both metals and nonmetals, 
which makes it suitable for many industrial applications. The 
metallic properties include electrical and thermal conductivity. 
The nonmetallic properties include high-thermal resistance, 
inertness, and lubricity. The combination of conductivity and 
high-thermal stability allows graphite to be used in many 
applications, such as in batteries, fuel cells, and refractories. 
Graphite's lubricity and thermal conductivity make it an 
excellent material for high-temperature applications because 
it provides effective lubrication at a friction interface while 
furnishing a thermally conductive matrix to remove heat from 
the same interface. Electrical conductivity and lubricity allow 
its use as the primary material in the manufacture of brushes for 
electric motors. A graphite brush effectively transfers electric 
current to a rotating armature w hile the natural lubricity of the 
brush minimizes frictional wear. Today's ad anced technology 
products, such as friction materials and battery and fuel cells, 
require high-purity graphite. Natural graphite 15 purified to 
99 9% carbon content for use in battery applications. | 

Graphite 15 made up of parallel sheets of carbon atoms in 
а hexagonal arrangement. It is possible to insert other atoms 
between the sheets, a process that 15 called intercalation. 
The insertion of other atoms makes dramatic changes in the 
properties of graphite. Lithium ions can Рао I 
graphite anodes for lithium 10n batteries. Graphite ae E 
intercalated with sulfuric and nitric acids to produce үсе 
graphite from which foils are formed that are used in seals, 
gaskets, and fuel cells (Haw ley, 2001 À 

Refractory applications of graphite included carbon- 
bonded brick, castable ramming, and gunning uS 
Carbon-magnesite brick has applications in high-temperature 
corrosive environments, such as iron blast furnaces, ladies, and 
РЕЛ Р се$. Carbon-alumina linings are principally used in 
coena steel-casting operations. Alumina- and magnesite- 
dk relied a particle size of 100 mesh and a purity of 
carbo! а 
991909 te йк ык accounted for about 42% of natural 

сүс i the U nited States. It was consumed mainly in 
graphite ose t tm Amorphous graphite was mainly used 
batteries and ре > dries, refractories, steelmaking, and other 
in brake linings, єр st of graphite improve the process 
applications W ноя али graphite finds appropriate uses in a 
or the end product = еј а ПН depending on purity an d 
number of areas, Su"? 

article size. hite is used in more applications in North 

Synthetic grap | тое and accounts for a significant 
America tap „а aem The main market for high-purity 
share of ра grape є а carbon raiser additive in iron and steel. 
synthetic graphite 15 г - significant portion of the syntheti с 
This market consume 
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the manufacture of catalyst supports; low-current, long-life 
batteries; porosity-enhancing inert fillers; powder metallurgy; 
rubber; solid carbon shapes; static and dynamic seals; steel; 
and valve and stem packing. The use of graphite in low-current 
batteries is gradually giving way to carbon black, which is more 
economical. 

Graphite is used to manufacture antistatic plastics, conductive 
plastics and rubbers, electromagnetic interference shielding, 
electrostatic paint and powder coatings, high-voltage power 
cable conductive shields, membrane switches and resistors, 
semiconductive cable compounds, and electrostatic paint and 
powder coatings (George C. Hawley, President, George C. 
Hawley and Associates, written commun., January 16, 2004). 


Prices 


In January and February of 2009, graphite prices fell owing to 
decreases in demand from the U.S. automobile and construction 
industry sectors (Industrial Minerals, 20092). During March and 
April, prices were unchanged as the graphite market remained 
constant, with ongoing weak demand (Industrial Minerals, 
20094). In the end of May and during June, prices started edging 
up owing to firm freight rates combined with a weakening U.S. 
dollar (Industrial Minerals, 2009c). Natural graphite prices 
continued a slow increase during the second half of 2009 for 
most types (Industrial Minerals, 2009e). 

Prices for crystalline and crystalline flake graphite | 
concentrates ranged from $550 to $1,350 per metric ton; prices 
for amorphous powder averaged $430 per ton (table 4). The 
average unit value of all U.S. natural graphite exports decreased 
by slightly to $1,900 per ton in 2009 from $1,960 per ton in 
2008. Ash and carbon content, crystal and flake size, and size 
distribution affect the price of graphite. The European port price 
of synthetic graphite in 2009 ranged from $6,200 to $19,000 
per ton. The average unit value of synthetic graphite exports 


increased slightly to $3,100 per ton in 2009 {тот $3,040 per ton 
in 2008 (table 5). 


Foreign Trade 


Total graphite exports decreased by 26% in tonnage to "x 
t valued at $130 million in 2009 from 62,800 t valued at $1 
million in 2008 owing to a 4396 increase and a 36% ona 
in natural and synthetic graphite exports, respectively. bw 
graphite export tonnage was 25% natural graphite and Ga 
synthetic graphite (table 5). Total natural graphite де 30 
decreased by 439^ in tonnage to 33,100 t in 2009 from | | Б 
t in 2008, and the value decreased by 389^ to $29.1 ш 
2009 from $48.1 million in 2008 (table 6). Principal 446 
sources of natural graphite were, in descending order M 
tonnage, China, Mexico, Canada, Brazil, and oer J " 
which combined, accounted for 98% of the tonnage s inus 
the value of total imports. Mexico provided all B^ endi He 
graphite, and Sri Lanka provided all the lump an na р tonnage: 
variety. China and Canada were, in descending # ust graphite 
the major suppliers of crystalline flake and flake eee 
A number of other producing nations supplied — sates; among 
natural types and grades of graphite to the Unite 
the most notable were Brazil and Canada. 
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World Review 


World production of natural graphite decreased slightly in 
2009 to an estimated 1.09 million metric tons (Mt) compared 
with 1.12 Mt in 2008. China maintained its position as the 
world's leading graphite producer, with 800,000 t. India was the 
second ranked graphite producer, with 130,000 t, followed by 
Brazil, North Korea, and Canada, in decreasing order of tonnage 
produced. These five countries accounted for 97% of world 
production, and China alone accounted for about 73% (table 8). 

During the last half of 2008, global demand for graphite 
started weakening as the global economy slipped into a 
recession. Graphite demand continued to weaken until a bottom 
was reached in June 2009. Since June, market conditions 
improved somewhat and were not expected to get worse, 
but at yearend 2009, graphite demand was still slow. These 
market conditions were because of the recession's effects in the 
refractory and metallurgical sectors, in which graphite is widely 
used (Industrial Minerals, 2009b). 


Outlook 


Worldwide demand for graphite is expected to increase slowly 
as the world's economy comes out of recession. 

Àn increasing trend of collaboration between Far Eastern 
and Western graphite producers is taking place in the graphite 
industry. These collaborations combine superior management, 
processing, and packaging techniques of Western companies 
with China's production power located in and adjacent to the 
largest markets. China offers the optimum cost-location balance. 
China has serious logistics challenges, though, such as freight 
Issues and shipping problems, rising container rates, Chinese- 
Government-prioritized internal transportation, possible 
renewal of export taxes, and licensing law issues. Despite these 
challenges, the Chinese graphite industry was thriving and is 
expected to continue increasing (Moores, 2007). 

Refractory use trends for graphite closely follow events in the 
steel industry because graphite is used to manufacture refractory 
brick for lining iron and steel furnace. The ability to refine and 
modify graphite is expected to be the key to future growth in 
the graphite industry. Refining techniques have enabled the use 
| M graphite in electronics, foils, friction materials, 
о applications (Hand, 1997). Graphite “freeze” 
b di are being developed and tested as an alternative 
GRE refractories for ilmenite smelting by U.S.-based 
eee nternational Holdings Inc. This technology utilizes 
ce аны of thermally conductive graphite and carbon 
ө ae a UE and remove the heat from the furnace 
the ЈЕ : e temperature drops below the melting point of 
aire. aterial in the furnace, a protective slag layer called 
lu de to freeze onto the hot face of the refractory 
lining by Sepala = Миа ы. formed, it extends the life of the 
фей shocks e e | s from chemical attacks and 
refractories als, Seid inerals, 2009f). Graphite-based 
inthe form ce ad cai casting ware, usually 
mold. Brake iain ces Lim e = steel from ladle to 
0 steadily use о = ction materials are expected 
Production У ira graphite as new automobile 

5 to increase and more replacement parts 
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are required for the increasing number of vehicles. Natural 
graphite (amorphous and fine flake) is used as a substitute for 
asbestos in brake linings for vehicles heavier than cars and 
light trucks. Flexible graphite products, such as grafoil (a thin 
graphite cloth), are expected to be the fastest growing market 
but are expected to use small amounts of natural graphite 
compared with major end-use markets, such as brake linings and 
refractories. Products produced by advanced refining technology 
in the next few years, despite a weak refractory market and 
competitive pricing from Chinese material, could increase 
profitability in the U.S. graphite industry. 

There is a need to double the world's present flake 
graphite production to satisfy the forecast increased lithium- 
ion battery demand, particularly in automobiles. Synthetic 
graphite may offer the most promise for filling that demand 
(Industrial Minerals, 2009g; 2010). The expected increase in 
manufacture and sales of hybrid and electric vehicles is likely 
to increase demand for high-purity graphite in fuel-cell and 
battery applications. Fuel cells are a potential high-growth, 
large-volume graphite (natural and synthetic) end use but are 
currently a very small part of consumption. High volumes of 
graphite are not expected to be consumed in this end use for 
did e but may be used in the longer term (Taylor, 2006 
p. ; | 

Global demand for graphite used in batteries { expected 
to continue increasing and will be spread between two main 
consuming sectors—alkaline batteries and lithium-ion batteries 
Synthetic and natural graphite are used in these batteries. | | 
alkaline batteries, graphite is the conductive material in th : 
cathode. Until recently, synthetic graphite was predomin | 
used in these batteries. With the advent of new purificati ae 
techniques and more efficient processing methods. it dia 
become possible to improve the conductivity of most natural 
graphite to the point where it can be used in batteries "c 
decision whether to use synthetic or natural graphite m 
based on performance and price. The growth of the lithi Ў 
battery market could have a тоге dramatic effect on th мыл. 
market as the demand for mobile energy storage syste € graphite 

There is a common industry trend toward higher a rises, 
consistency in specifications for some specialized he |. n. 
applications. The trend to produce higher purity graphi с» 
thermal processing and acid leaching techni graphite using 
High-purity graphite has applications in ВБ 

: advanced carbo 

graphite composites. п 
| The markets for graphite used in rubber and pla ti 
(including Styrofoam coatings) are growing 2 A Б. 
growth Is expected. The U.S. market for graphite ~ d 
almost disappeared; pencil “leads” DOW are import Hie has 
from China (Taylor, 2006, p. 51 7). These make $ y 
little graphite and are not expected to have a si ш OWever » Use 
on future consumption. gnificant impact 

A U.S. company based in California ; 
technology that turns carbon dioxide кна: A 
synthetic graphite. With the world’s industrialized © high-purity 
pledging to reduce their carbon dioxide emissio eps 
2050, this technology could become a romisi e hid 
graphite source while helping ndis m. new Synthetic 
target goal ial Mi ized nations reach their 

get goal (Industrial Minerals, 2009h). 
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TABLE I 
SALIENT NATURAL GRAPHITE STATISTICS! 


2005 
United States: | " _ 
Apparent consumption metric tons — 42,400 
Exports; о | 
| Quantity — — | | | до. 22,100 
Value thousands $15,900 


Imports for consumption: 


Quantity metric tons _ 64,500 Е 
^ Value Е m thousands $34,700 — 
World, production metric tons 1,030,000 _ 


‘Estimated. ‘Revised. do. Ditto. 
! Data are rounded to no more than three significant digits. 


"Domestic production plus imports minus exports. 


324 


2006 2007 2008 — 2009 _ 
30.400 42.900 50,300 21,700 | 
22.200 15.700 7.950 11.400 


$16,000 — $19.100 $15.600 $21,600 


52.600 58.600 58300 33,100 _ 
$29,100 537,300 848100 $29.700. 


1,020,000 1,110,000" 1,120,000 — 1,090,000 © 
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ТАВГЕ 2 
U.S. CONSUMPTION OF NATURAL GRAPHITE, ВУ END USE! 


—— ——— 


ms Crystalline Amorphous” n o 


E cu ы M MM | ~ Quantity Value Quantity Value 


Quantity Value 
(thousands) (metric tons) (thousands) _ (metric tons) (thousands) 


(metric tons) 


End use 

2008: ees 

“Batteries ss № w - = w W 
Brake linings 0 515 $2,260 3,070 W 3,590 Ww 
~ Carbon products — 266 693 W W W W 
. Crucibles, retorts, stoppers, sleeves, n nozzles _ W W W W W W 
_ Foundries‘ | W W 3,600 $13,100 W W 
шыка 844 2,910 w w W № 

Penis 0000000 м Ww w w W W 
Powdered metals о 561 1,770 4 8 565 $1,780 
_ Refractories 93 | MM 7,210 6,280 W W W W 
_ Rubber 2 DAMM 24 W W W W W 

_ Steelmaking | PROPERE, W W W W W W 

бе 8830 12900 3,670 21.600 12,500 34,500 
о Tol sss 20,200 30.900 29,600 125.000 49,800 156,000 

2009: 

кс -——— ай w w : : á " 
_ Brake linings SNMP 376 $1,560 2,810 W 3,190 W 
Carbon products” 257 644 W W w` W 

| _ Crucibles, retorts, ‚ stoppers, ‘sleeves, nozzles Е W W W W W W 
Foundries —— 00000000 W W 1,420 6.490 W w 

_ Lubricants - ee СЕ 684 2,120 W W Ww " 
_ Pencils MS Е W W W үү W 
_ Powdered | metals | IN | | 420 1,270 2 5 423 

= Refractories 8,060 6,230 W W W iis 
. Rubber -__-_- ee _ 29 W W W W - 
_ Steelmaking НИД И РАНИ W W W W W E 
_ Other? MM ПИР НИ 5,590 7950 2,210 _ 13,200 7.800 7 Ен 
_ Total. 16,900 | 23.300 23100 — 95300 _ | 40000 _ | 19:000 


W Withheld to avoid d disclosing company ‚ proprietary data; included in "Total." -- Zero. 

'Data are rounded to no more than three significant digits. 
"Includes mixtures of natural and manufactured graphite. 
"Includes bearings and carbon brushes. 

‘Includes foundries (other) and foundry facings. 

"Includes ammunition and packings. 

"Includes antiknock and other compounds, drilling mud, electrical/electronic devices, industrial diamonds, magnetic tape mechanical prod 

, годис (5, 


Paints and polishes, small packages, soldering/welding, and other end-use categories. 
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32.5 


32.6 


TABLE 3 


SHIPMENTS OF SYNTHETIC GRAPHITE BY U.S. COMPANIES, BY END USE! 


mE End use — — 


Cloth and fibers (low modulus) - 


E: rucibles and vessels, refractories 


_ Electric motor brushes and machined shapes 
_ Electrodes 


Anodes | | b MMC 


High- modulus fibers” | | 
_ Unmachined graphite shapes 


_ Synthetic graphite powder and scrap. E 


Total и Е eee 


| _ Anodes | mM EE i 
- Cloth and fibers (low modulus) - 


DE rucibles s and vessels, refractones 


_ Electric motor brushes and machined Shapes _ 


-Electrodes г. что 
High- -modulus fibers | 


Unmachined graphite shapes | 


_ Synthetic graphite powder and scrap 
_ Other | 


Includes lubricants (alone/in greases), steelmaking carbon raisers, additives in 


metallurgy, and other powder data. 


TABLE 4 


REPRESENTATIVE YEAREND GRAPHITE PRICES! 


(Dollars per metric ton) 


——— 


Type 
Crystalline large, 94% to 97% carbon, 480 mesh 
Crystalline large, 90% carbon, +80 mesh 


Quantity 


(metric tons) 


118, 000 
'W Withheld to avoid disclosing company proprietary data; included in "Total." 


'Data are rounded to no more than three significant digits. 


2008 | 


_ 900-1 000 — 


Crystalline medium, 94% to 9794 carbon, 4 +100- 80 тезћ 
Crystalline medium, 90% carbon, 100-80 mesh 
Crystalline medium, 85% to 87% carbon, +100- 80 mesh 
Crystalline fine, 94% to 97% carbon, +100 mesh 
Crystalline fine, 90% carbon, -100 mesh 

Amorphous powder, 80% to 85% carbon 


‘Synthetic 99. 95% са carbon’ 


1 00-800 _ 
800-900 — 
680-780 — 


Value — 
Eu 


168.000 
118,000 
W 
W 


~ 1.050.000 


W 
165,000 


998,000 


^. 2009 
© 1100-1,350 


700-800, 
880-1, 150 


650—750. 


© 670-770 


~ 650-750 


600—700 


550-650 
460 


5,550—17.900 — 


Prices are normally cost, insurance, and freight main European port. 


?Swiss border (ог 2008 and European port for 2009. 


620-1,000 


___6,200–19,000. 


Sources: Industrial Minerals, по. 495, December 2008, p. 88; no. 507, December 2009, p. 68, 69. 
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}_ ций 


ТАВГЕ 5 
U.S. EXPORTS OF NATURAL AND ARTIFICIAL GRAPHITE, ВУ COUNTRY"? 


= Е B О зш ———— АКИ ——— Total — 
^ Quantity - Value? — ~~ Quantity Value? Quantity Маје“ | 
Country (metric tons) (thousands) (metric tons) (thousands) (metric tons) А (thousands) 
2008: | EM D Е | 
“Canada 7 1,500 $1,130 8,330 $13,500 9,830 $14,600 
~ China MM 259 323 6,100 22,500 6,360 22,700 
_ France О 20 189 5,130 31,900 5,150 32,100 
Germanys 125 441 2,010 5,030 2,140 5,470 
 HongKog 3 13 156 486 159 498 
Ray — 269 447 1,220 4,770 1,490 5.220 
^ Japn —— 727 1,360 3,290 16,100 4,020 17,500 
_ Korea,Republicof ——— 149 1,330 2,830 10,500 2,980 11,800 
_ Mexico m 1,120 1,130 6,040 6,630 7.160 7.760 
"Netherlands _ 47 72 596 2,180 642 2.250 
D Neid 305 478 2.170 6,280 2,470 6,760 
United Kingdom — 379 2,100 1,480 3,410 1,860 5,510 
_ Other 3,060 — 6570 15,500 43,100 18,600 49.900 
Toal | 7,950 15,600 54,900 166,000 62.800 182.000 
2009: 
Canada 1,070 961 3,230 7,820 4,300 8,780 
Ching 1,790 3,210 2,460 8,860 4,250 12,100 
France 11 17 3,630 19,000 3,640 19.000 
. Germany LLLA 65 170 1,300 3,360 1,370 3,530 
_ Hong Kong Nu x 25 97 125 362 150 460 
а 100 164 1,080 5,400 1.180 5.570 
Japan mE 473 1,070 1,700 9,970 2,170 11,000 
_ Sora. Republic of 4,490 7,250 1,970 6,400 6,460 13,600 
, Mexico | 5 1,080 1,290 4,820 6,670 5,910 7.960 
К Netherlands MERE 28 101 74 151 102 es 
. Taiwan | 85 281 1,590 6,030 1.670 6.310 
United Kingdo 265 2,850 
_ United Kingdom ____ | 657 1,830 922 4.680 
Other _ ______ 1900 4160 — 12400 _ 32800 14,300 36,900 
Total 11,400 21,600 35,000 — 109,000 — — 46400 139009 


lh. pe m - 
Data are rounded to no more than three significant digits; may not add to totals shown. 
2 À : 

Numerous countries for which data were reported have been combined in “Other.” 
3 

Amorphous, crystalline flake, lump and chip, and natural, not elsewhere classified. The applicable Harmonized Tariff 


Schedule of the United States (HTS) nomenclatures are “Natural graphite in powder or in flakes" and "Other," code 
, $ 


2504.10.0000 апа 2504.90.0000. 
4 | 
Includes data from the applicable HTS nomenclatures "Artificial graphite" and “Colloidal or semicolloidal graphite," 


codes 3801.10.0000 and 3801.20.0000. 
"Values are free alongside ship. 


Source: U.S. Census Bureau. 
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32.7 
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TABLE 7 
U.S. IMPORTS FOR CONSUMPTION 
OF GRAPHITE ELECTRODES, BY COUNTRY"? 


GRAPHITE~2009 


ee Quantity Value 
Country (metric tons) (thousands) 
2008: D S m 
= Canada mE 9,640 $45,100 
"Chia MN 29,000 61,200 
© Germany > 2,020 13,600 
India — | 1,010 2,870 
а 129 265 
_ Japan EM 18,100 87,200 
Mexico = 23,800 62,400 
Роад 4,410 10,900 
Russia | 7,350 12,400 
Ukraine — 961 2,570 
_ Other" 1,650 4,630 
Тога! овоо 303,000 

2009: ti st~<CS~s 

_ Canada — 5.160 30,700 
Chin ^ 12,500 34,100 
_ Germany Е: 1,120 6,750 
“India 7,410 21,600 
_ Japan a НИК 5,980 40,900 
Меко 7 8,980 24,000 
Poland —— 1,810 7.910 
Russia 5,560 15,300 
_ Ukraine 25 482 1,420 
_ United Kingdom _  — — 851 4,930 
, Other от 2,500 
Total 50,600 190,000 


[b уг сосы VOR ET RE уа 
Data are rounded to no more than three significant digits; may not 


add to totals shown. 


"The applicable Harmonized Tariff Schedule of the United States 


(HTS) nomenclature is "Electric furnace electrodes," code 


8545.11.0000. 
Customs values. 


4 Р . 
Includes data for countries that ship less than 1,000 metric tons per 


year to the United States. 


Source: U.S. Census Bureau. 


Эл a 


32.10 


Country 


Brazil, marketable 


Canada 
C hina 


Czech Republic 


TABLE 8 


GRAPHITE: ESTIMATED WO 


—— 


Germany, marketable 


Е . 4 
India, run-of-mine 


Korea, North : 


Korea, Republic of 


Madagascar 


Mexico, amorphous 


Norway 
Romania 
Sri Lanka 
Sweden 


диод 


———— 


» Е 
Turkey, run-of-mine 


Ukraine = 


Uzbekistan 


Zimbabwe 


Total 


"Estimated. "Ргећ 


1 А 
World totals and estimated data аге rounded to no more than three significant digits; 


minary. 'Revised. -- Zero. 


"Table includes data available through May 5, 2010. 


Reported figure. 


RLD PRODUCTION, BY COUNTRY"? 


‘Indian marketable production is 10% to 20% of run-of-mine production. 


5 : . 
Turkish marketable production averages approximately 5% of run-of-mine producti 
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(Metric tons) 
———— ipo a ien —- E сше. М 
2005 206 | 2007 __ 2008 _ 200 — Хе 
77.494 °° 76,194 ° 77,163 ` 76.200 "°? 76,200 
28,000 28,000 28,000 27,000 25,000 
720,000 720,000 800,000 810,000 800,000 D 
m 3,000 5.000 3,000 3,000 = = 
i 2.638 ° а M E " 
130,000 120,000 130,000 140,000 130,000 . 
m 32,000 30,000 30.000 30,000 30.000 
Е 39? 68? 52? a 70 Ў 
КОНИ 6.400 ° 4,857 ° 5.000 5.000 * 5.000 У 
12,357 °? 12.500 12,500 1229 "! 5.011 P? - 
2.300 2,300 2.000 2.000 2.000 | 
500 ы _ Е = 
3.000 5,756"? 9,593 °° 10,000 ' 11,000 
800 800 800 800 800 
100 300 400 400 400 
m 10.400 ' 5.800 ' 5.800 ' 5.800 ' 5.800 
MEN 60 60 60 60 60 
(05098 ? 6,588 ° 6.000 ' 5,000 ' 2,500 _ 
1,030,000 1,020,000 1.110.000" — роодо 1090000 — 


may not add to totals shown. 


on. Almost all is for domestic consumption. 
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GYPSUM 
By Robert D. Crangle, Jr. 


Domestic survey data and tables were prepared by Paula R. Neely, statistical assistant, and the world production table was 


prepared by Glenn J. Wallace, international data coordinator. 


In 2009, the United States ranked fourth worldwide in the 
production of crude gypsum, with 10.4 million metric tons 
(Mt) of production and a reported value of $77.4 million. 
China was the world's leading producer and consumer of 
gypsum, with estimated production of 45 Mt of crude gypsum. 
As a result of the continued economic recession in the United 
States, especially in the residential construction sector, 2009 
production tonnage decreased by approximately 1596 from that 
of 2008, with a corresponding decrease in value of 15% (table 
1). Calcined gypsum production decreased by 23% to 13.8 Mt іп 
2009 compared with 17.9 Mt produced in 2008. 

The sale of synthetic gypsum decreased by 1694 to 8.1 Mt 
in 2009 from 9.7 Mt in 2008. The long-term use of synthetic 
gypsum from flue gas desulfurization (FGD) will likely continue 
(0 increase as more coal-fired electric powerplants convert their 
desulfurization processes to produce marketable gypsum. Most 
coal-burning powerplants in the United States are required by 
the U.S. Environmental Protection Agency to install sulfur 
dioxide scrubbing systems. This created a significant source of 
gypsum, at a lower price than the cost of its mined counterpart, 
which led to the construction of wallboard production facilities 
adjacent to coal-fired powerplants. 


Domestic Data Coverage 


Gypsum industry data for this report are collected by the 
US. Geological Survey (USGS) from semiannual and annual 
surveys of gypsum operations and from monthly data provided 
by the Gypsum Association. In 2009, the USGS annual survey 
canvassed 112 gypsum production operations that accounted for 
all known domestic output of crude, calcined, and byproduct 
&ypsum. Data were available for all of the operations through 
this Survey, the Gypsum Association, the American Coal 
Ash Association, or other Federal and State agencies. Some 
Production was estimated on the basis of employment records 
Published by the Mine Safety and Health Administration 
(MSHA). 


Production 


. The United States was the fourth leading producer of gypsum 
In 2009, accounting for 6% of reported global output (table 8). 
During 2009, crude gypsum in the United States was mined by 
30 companies at 48 mines in 16 States (table 2). The leading 
crude 8ypsum-producing States were, in descending order, 
Oklahoma, Iowa, Texas, Indiana, and Nevada, which together 
accounted for 67% of total domestic output. 
| Тһе US. gypsum industry consisted primarily of a few 
arge, vertically integrated companies that mined gypsum and 
cr uml wallboard, plaster, and other gypsum products. 
отрашез with the most mines were USG Corp. (USG) with 
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nine mines; National Gypsum Co. (NGC) with seven mines; 
Georgia Pacific LLC (GP) with six mines; Harrison Gypsum 
Co. with three mines; CertainTeed Corp. with four mines; and 
Temple Inland Inc. (TI) with three mines. For 2009, these eight 
companies produced 71% of the total U.S. crude gypsum. 

During 2009, gypsum was calcined (partially dehydrated 
by heating) at 31 plants operated by 8 companies in 17 States, 
principally to produce feedstock for wallboard and plaster 
manufacturing plants (table 3). The leading gypsum calcining 
States in 2009 were, in descending order, Texas, Pennsylvania, 
Indiana, Arkansas, and Kansas (table 3). These 5 States had 14 
plants that produced approximately 8.9 Mt of calcined gypsum 
and together accounted for about 65% of national output. In 
2009, domestic output of calcined gypsum decreased by 23% to 
13.8 Mt valued at more than $486 million (table 1). 

In addition to mined gypsum production, synthetic gypsum 
was generated as a byproduct of various industrial processes. 
The primary source of synthetic gypsum was FGD from 
coal-fired electric powerplants. Smaller amounts of synthetic 
gypsum were derived as a byproduct of chemical processes 
such as acid neutralization processes, citric acid production. 
sugar production from sugar beets, and titanium dioxide | 
Bor Synthetic gypsum was used as a substitute for 
mined gypsum, principally for wall i 
production, and a дни Pus oe m 
importance. | шш: 

Synthetic gypsum producers sold 8.12 Mt of synthetic 
gypsum from their FGD systems during 2009, with | 
value of $12.2 million. Of the total Synthetic | d 
used, 81% was used for wallboard роо 99 m а 
in cement and concrete manufacture, 5% f, е 

re, >% for structural fill 
embankments, 3% for agricultural, and th Ки 


| € remaini 
for other miscellaneous applications, Approxi тпр amount 


Association, 201 |). 

For 2009, gypsum-derived products, includ 
products, cement, plasters, and wallboard to 
value of $1.92 billion. This represented а 
28% from the 19.6 Mt Produced in 2008 
value from $2.6 billion (table 4) | 

During 2009, eight companies man 


ing agricultura] 
taled 14.0 Mt with a 
production decrease of 


wallboard products at 31 ee 

plants in the Unit is 
product shipments were approximately : bas Wallboarq 
meters (17.0 billion Square feet), а де ©» Dillion e 


compared with those of 2008 (table 5) e of about 27% 


The years between 2003 
year and 2 
expansion in the wallboard ка” ce 
Lafarge North America Inc. | 
and 056 expanded their exi 


ed a Period of rapid 


opened new ones during this time, increasing their wallboard 
production capacities by more than | billion square feet. The 
decline in the U.S. housing market began in 2007 and continued 
through 2009. This resulted in flat and declining sales for most 
gypsum producers, coupled with layoffs and the idling of 


wallboard production plants (Crangle, 2011). 
Consumption 


In 2009, U.S. apparent domestic gypsum consumption was 
more than 22.6 Mt, a 25% decrease compared with that of 
2008. Domestic sources (mined crude plus an estimated 8.12 
Mt of synthetic gypsum produced) met approximately 82% of 
domestic consumption requirements; imports, totaling 4.22 Mt, 
satisfied the remaining need. In 2009, approximately 36% of 
the gypsum consumed in the United States came from synthetic 
sources, slightly more than that which was reported in 2008. An 
industry-wide shift toward the use of more synthetic gypsum 
continued in 2009. This was largely the result of the lower costs 
associated with the purchase and transportation of FGD gypsum, 
which is often available near the same urban centers where 
wallboard production facilities are located. 

Gypsum output is categorized as either calcined or uncalcined 
(table 4). Calcined gypsum was produced domestically from 
crude gypsum to manufacture wallboard and plaster products. 
Uncalcined gypsum, used for portland cement production and 
agriculture, accounted for virtually all remaining consumption 
during the year. Miscellaneous uses, such as athletic field 
markings, accounted for only a fraction of 1% of consumption. 

In 2009, about 88% of the calcined gypsum used to 
manufacture wallboard was consumed in the production of 
regular V;-inch gypsum board (table 5). This product represented 
42% of total calcined gypsum consumption. Type X gypsum 
board, so named because of extra fire retardation qualities, 
consumed 38% of calcined gypsum. Other regular gypsum 
board, from 'A- to 1 -іпсћ thick, consumed 6% of the total. Other 
wallboard, including lath, mobile-home wallboard, predecorated 
wallboard, sheathing, veneer base, and water- and moisture- 
resistant wallboard, composed most of the balance. Metropolitan 
areas in the South Atlantic, East North Central, Middle Atlantic 
West South Central, and West North Central (in decreasing | 
order) were the leading sales areas for gypsum wallboard 
products. 

As a result of the economic downturn and the associated 
reduction in the construction industry's demand for concrete 
uncalcined gypsum consumed in the United States decreased 
by 36% in 2009 to 1.34 Mt. About 992,000 1, or 74% of the 
uncalcined gypsum consumed in the United States was for 
Portland cement production (table 4). Gypsum is added to 
cement to retard its setting time and makes up about 2% to 4% 
by weight of cement output (Roskill Information Services Lid. 
2009, p. 320). Most of the remainder of the uncalcined g sumi 
consumed, about 352,000 metric tons (t), was used ou fe 
agricultural purposes. Agricultural use of gypsum а Е: 
43% from that of 2008. Finely ground gypsum rock was и а 
їп agriculture and other industries to neutralize acidic um is 
improve soil permeability, to add nutrients, to stabilize slo ЭҢ 
and to provide catalytic support for maximum fertilizer Боо. 
Small amounts of high-purity gypsum are also used in а wide | 
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range of industrial applications, including the production of 
foods, glass, paper. and pharmaceuticals. 


Recycling E 


Gypsum waste generated by the wallboard manufacturing 
process can be recycled. The gypsum core and paper covering oa 
are separated, then reinjected with new material into the ET 
manufacturing stream. ых 

Several million tons of gypsum waste is generated every | 
year by building demolition, wallboard installation, and T 
wallboard manufacturing. Because labor expenses are higher z 
than wallboard prices, construction costs are lowered when full 
pieces of uncut wallboard are used in place of multiple, smaller a 
remnants. As a result, between 10% and 12% of the wallboard 
used in new construction and renovation is discarded as scrap. 
Only a small portion of this waste has been recycled. Їп 2006, d 
two wallboard manufacturers in the United States began to Use * 
recycled material to supplement natural gypsum at plants in 
New England. As landfill space becomes more scarce, recycling 
is expected to increase. In addition to recycling scrap in 
wallboard plants, wallboard scrap may also be ground and used 
as a soil conditioner. 

International gypsum-recycling efforts were more robust. As 
а result of legislation enacted in November 2008 in the United 
Kingdom, gypsum-based products are prohibited from being 
placed in landfills (Global Gypsum Magazine, 20092, c). Оп 
a lesser scale, similar efforts were observed in India, where 
waste gypsum was used to manufacture building panels (Global 
Gypsum Magazine, 2009c). 

Wallboard manufacturers and the construction industry 
have been exploring ways to return scrap wallboard and waste 
wallboard to plants for recycling. Other potential markets 
for recycled gypsum include cement production, as а stucco 
additive, sludge drying, water treatment, grease absorption. and 
for marking athletic fields. Until costs and legislation associate 
with landfilling scrap gypsum become more restrictive, 
recycling will likely continue to remain а low priority ¥! 
industry. 


thin the 


Prices 


In 2009, the average values (free on board, mine ог plant) 
reported by U.S. producers were $7.44 per metric ton for crude 
gypsum and $35.28 per ton for calcined gypsum (table 1). 
The average value for plaster reported by domestic producer? 
during the year was $148 per ton (table 4). The average value 
of uncalcined gypsum used in agriculture (not including — . 
miscellaneous uses) was about $25.95 per ton ап that used 1 
cement production was about $1 5.52 per ton (table 4). 

During 2009, prices for gypsum wallboard generally 4 
decreased in response to a corresponding decrease in dem" 
The decline was related to the continuing decline in the Jon 
construction sector, on which the gypsum industry is hea“ | fot 
dependent. The combined average price of у, пећ wa ga 
20 major U.S. metropolitan cities in 2009 was $260.96 Ре! 
square meters ($242.44 per 1,000 square feet). From January 
2009 to January 2010, prices for 42-inch wallboard and 


; : jor 
wallboard decreased by 10% and 8%, respectively, 1" 20 ma) 
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U.S. metropolitan cities (Engineering News-Record, 2009, 
2010). 

o: Y,-inch wallboard prices during 2009 were lowest in 
St. Louis, MO, ($185 per 100 square meters or $172 per 1,000 
square feet), followed by Detroit, MI, ($187 per 100 square 
meters or $174 per 1,000 square feet), and Cleveland, OH, 
($194 per 100 square meters or $180 per 1,000 square feet). The 
highest average wallboard prices in 2009 were in Boston, MA, 
($405 per 100 square meters or $377 per 1,000 square feet), 
followed by Philadelphia, PA, ($311 per 100 square meters or 
$289 per 1,000 square feet) and San Francisco, CA, ($309 per 
100 square meters or $287 per 1,000 square feet). 


Foreign Trade 


In 2009, the United States led the world in international trade 
in gypsum and gypsum products (tables 6, 7). The United States 
imported crude gypsum from 11 countries and exported gypsum 
and gypsum products to 97 countries and territories, although 
only a small quantity of crude gypsum and other gypsum 
products were exported by the United States in 2009, most of 
Which went to Canada. 

Imports of crude gypsum in 2009 decreased by 42% from 
those of 2008 and accounted for 1995 of apparent consumption. 
Much of this import dependence can be attributed to the 
lack of adequate domestic gypsum resources near large east 
coast and west coast wallboard markets. Canada and Mexico 
accounted for 96% of imported gypsum, while imports from 
Spain supplied most of the remainder. Imports from Brazil, 
China, France, Germany, South Korea, Singapore, Sweden, and 
the United Kingdom were negligible (table 6). The majority of 
Imports from Canada went to east coast plants, while Mexican 
sources chiefly served the west coast. Foreign subsidiaries of 
US. 8ypsum Companies produced much of the gypsum that was 
imported for their respective U.S.-based wallboard plants. The 
majority of the crude gypsum imported by the United States 
from Mexico was produced by Compania Minera Caopas, S.A. 
de C.V. and Compania Occidental Mexicana S.A. de С.У. in 
Baja California Sur, both of which operate mines on the Baja 
California Peninsula (Compania Occidental Mexicana S.A. de 
С.У, 2005; Compania Minera Caopas, S.A. de C.V., 2010). 
Almost all gypsum imported from Canada came from Nova 
Scotia. The completion of large wallboard manufacturing plants 
near powerplants along the east coast may reduce gypsum 
Imports in the future. 

5 wallboard exports appeared to increase by nearly 

7% in 2009, totaling about 73.9 million square meters (796 
us Square feet) valued at $120 million, an adjustment by 
e ~ Bureau in the method for calculation of 2009 
Си in oe to Canada resulted in the large year-over-year 
= = onsequently, this increase should not be interpreted 
ы: са! пзе іп exports. The majority of board exports went 

anada in 2009, which accounted for 93%, followed by 
ы. ide each of which accounted for a negligible 
M : oe a Significant decrease in demand owing 
ud кы ше U.S. housing sector, wallboard imports 
(538 У | by 42% in 2009, totaled 50 million Square meters 
million square feet), and were valued at $30.3 million. 
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World Industry Structure 


Global crude gypsum production in 2009 was estimated 
to be 149 Mt, representing a decrease of 5% compared with 
that of 2008, when production totaled 157 Mt (table 1). In 
2009, 87 countries produced gypsum, 10 of which accounted 
for 7496 of the tota] world production (table 8). An estimated 
250 million metric tons per year of synthetic gypsum 
(mostly phosphogypsum) was generated worldwide (Roskill 
Information Services Ltd., 2009, p. 22). Much of the synthetic 
production, however, was disposed of rather than used. China 
was the leading producer of crude gypsum in 2009 with an 
estimated 45 Mt, followed by Iran with 13.0 Mt, Spain with 
11.5 Mt, the United States with 10.4 Mt, Thailand with 8.5 Mt, 
Mexico and Japan with 5.8 Mt each, and Italy with 4.1 Mt. 
Given the expansion in China's economy and its respective 
construction and infrastructure demands, China will likely 
continue to be the world's leading gypsum producer for the 
near future. North American production accounted for more 
than 13% of total crude gypsum production. Although the use 
of gypsum wallboard increased worldwide, only industrialized 
nations used gypsum primarily for wallboard products. In 
developing countries, especially in Asia and the Middle East 
most gypsum was used in the production of cement or plaster 
products. World production may have been underestimated 
о ошрш | some foreign gypsum producers was used to 
manufacture products onsi 
Additionally UNE коо a И e e | е 
| , | | posits in developing 
nations was intermittent and in many cases unreported. 
of cement and concrete 12008 he ыш: 
| . e last year worldwide end 
use was available), cement manufacture accounted fi 
60% of worldwide gypsum consumnti | ca 
DUC ption, while plaster product 
including wallboard, accounted for a | n 
consumption (Roskill Information S s и 
330). ervices Ltd., 2009, p. 320, 
As a low-value, high-bulk commodity drawn from depos; 
widely distributed throughout the world, gypsum EIE 


les where it was Produced 
© gypsum production Was 
de. Only a few Countries 


nd Thailand ; 
crude gypsum exporters; of these, Canada e Мем Pen 
i 


• . М - 
significant exporters because of their large deposits н ЕЕ 
proximity 


| d States, Со . 
little crude gypsum was exported from the и Ps : Imports, 
ates 


World Review 
Asia.—A signi i 
ificant increase ; 
Se in commerci 
ercial and 


residential constructio j 
| n and infrastry 
improve | cure additi 
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more gypsum-based products, resulted in increased gypsum 
consumption. Since 2002, the production of crude gypsum in 
Asia has increased 2% faster than the rate of economic growth, 
as the acceptance and use of wallboard and plaster products 

has increased faster than the region's Gross Domestic Product 
(GDP) (Roskill Information Services Ltd., 2009, p. 18). Ina 
continuing trend throughout the region, India opened a new 
load-bearing phosphogypsum panel plant. Panels from this plant 
were purported to be substitutes for brick and concrete (Global 
Gypsum Magazine, 2009b). 

Europe.—Lafarge Group, а French company, indicated that 
effects from the global economic downturn led to continued 
corporate losses in 2009 (Global Gypsum Magazine, 2010a). 
Lafarge Group operated 76 wallboard plants (33 in Europe) 
in 29 countries with 8,132 employees and total sales of $2.12 
billion (Lafarge Group. 2009, p. 5). 

Middle East.—Most countries in the Middle East consume 
all domestically produced gypsum, with the exception of Iran, 
which annually exports more than 1 Mt (Roskill Information 
Services Ltd., 2009, p. 17). 

South America.—1n 2009, Lafarge operated wallboard plants 
in Argentina, Brazil, Chile, and Colombia as well as plaster 
plants in Brazil and Chile ( Lafarge, 2009, p. 36-37). Brazilian 
Gypsum produced approximately 2 Mt of gypsum in 2008, 
representing 95% of total Brazilian production, with mineral 
reserves estimated to be 1,200 Mt (Brazilian Gypsum, 2010). 

Australia. — Australian housing construction activity 
decreased by 7% in 2009 to 139,000 new-home starts, a 
40-year low, reflecting the global recession that slowed both 
residential and commercial building activities (Housing Industry 
Association of Australia, 2011). In response to the economic 
decline, Boral Ltd., Australia's largest building and construction 
materials supplier, reported an earnings decrease of 42% (Boral 
Ltd., 2009, p. 4, 24). 

Canada.—1n 2009, Canadian production of crude gypsum 
totaled 3.54 Mt, a 38% decline from that of 2008. About 2.72 
Mt, or 77% of Canadian production, was exported to the 
United States. The sluggish U.S. residential and commercial 
construction sectors were likely to continue to have a negative 
impact on the Canadian gypsum industry. 

China.— Despite the continued slow global economy, China 
expected continued growth in wallboard and plaster production 
in 2010 of 8% to 10% (Roskill Information Services Ltd 
2009, p. 18). The issue of corrosive imported wallboard from 
China into the United States continued to be a problem. The 
U.S. Consumer Product Safety Commission received more than 
3,000 reports of possible corrosive wallboard from residents 
in 42 States, the District of Columbia, American Samoa, and 
Puerto Rico (U.S. Consumer Product Safety Commisston 
2009). Only one Chinese wallboard manufacturer, Knauf | 
Plasterboard Tianjin, responded to U.S. litigation regardin 
complaints of Chinese-manufactured wallboard, кыы in 
that some wallboard may emit sulfide gasses. These gasses ida 
p suspected to damage copper wiring and plumbing, while 
: ET human-health concerns (Global Gypsum Magazine, 

Мехісо. —1п 2009, gypsum production in Mexico was 5.76 
Mt, a 12% increase from that of 2008, the only North Maina 
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gypsum producer to show an increase. About 1.34 Mt, or 23% 
of Mexico's 2009 crude gypsum production, was exported to the 
United States. In 2009, USG Mexico S.A. de C.V., the largest 
manufacturer of wallboard in Mexico, operated four gypsum 
quarries and three wallboard manufacturing facilities, which 
accounted for more than 50% of the country's total market share 
(USG Corp., 2010. p. 14). 

Nigeria.—Changes in Nigerian import regulations allowed 
the country's cement manufacturer to annually import the 
estimated 500,000 t of gypsum needed to meet the country’s 
cement demand. Prior to the regulation change, large quantities 
of imported gypsum were prohibited from being imported, 
which required the importation of much more expensive bagged 
cement (Global Gypsum Magazine, 2009a). 


Outlook 


U.S. demand for gypsum products was expected to stabilize 
during the next 2 to 3 years as housing starts are expected to 
remain constant (U.S. Census Bureau, 2010). Because the 
residential housing market 15 responsible for approximately 
60% of the consumption of gypsum products, a key economic 
indicator used by the gypsum and wallboard industries is the 
number of new housing starts, as measured by the issuance 
of new building permits. Preliminary gypsum production an 
consumption data for the beginning of 2010 indicated that the 
amount of gypsum used was likely to remain level. | 

The availability of FGD gypsum was expected to continue 
to increase as new scrubbers come online at more coal-fired 
electric powerplants (U.S. Environmental Protection Agency. 
2010). During the next several years, the use of mined gypsum 
may continue to decline in the United States as greater quantities 
of synthetic gypsum are used in wallboard manufacturing. ome 
actual and planned gypsum mine closings have already been — 
attributed to the increased availability of synthetic gypsum. This 
increased use of synthetic gypsum could accelerate additional 
mine closings through 2020. This changeover, however, 
will likely be limited to FGD plants with close proximities 
to wallboard production facilities, or where new wallboard 
plants will be constructed adjacent to existing FGD plants. The 
percentage of synthetic gypsum use may eventually reach an 
economic equilibrium point. In the long term. as disposal areas 
fill and the opening of new disposal sites becomes increasingly 
difficult, power companies may have to calcine, clean, ОГ 
subsidize the transportation costs associated with synthetic 
gypsum in order to dispose of excess waste. This may n 
the economic viability of using FGD gypsum from powerplan 
that are presently considered too far from wallboard plants. 

Expansion of synthetic gypsum resources will continue 
United States. Forecasts indicate that demand of high calcium 
limestone, the primary component required to transform 50 
dioxide to synthetic gypsum, in many ЕСО processes, coul 
increase by about 70% during the next 10 years 45 existing 
and new coal-fired powerplants are fitted with FGD scrubbing 
systems to meet Clean Air Act regulatory requirements 
(Industrial Minerals, 2008). Approximately 85% of FGD 
systems are wet scrubbers that use a limestone slurry 
sulfur dioxide emissions (Industrial Minerals, 2 ). 
toward FGD gypsum as a raw material, at the expens 
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gypsum, is expected to continue as air pollution regulations 
become more stringent within the United States and throughout 
the industrialized world. 

The U.S. gypsum industry has been moving toward the use of 
large-capacity wallboard plants supplied from multiple sources, 
including synthetic gypsum from coal-fired powerplants. 

These larger wallboard plants have been built in regions of 

high population and growth, which are the areas of highest 
consumption. The older, less efficient, and smaller natural 
(mined) gypsum-fed plants will find it increasingly difficult to 
compete, and some likely will close. As a response to increased 
public awareness, the gypsum industry may boost the recycling 
of scrap gypsum into its raw materials streams. The industry 
may also increase the use of ecolabels, such as the Scientific 
Certification System Green Cross, which certifies the presence 
of recycled and recovered content in each product. 

Industry trends indicate significant developments abroad in 
the coming decade. The pace and magnitude of wallboard plant 
construction in Asia, particularly China, India, and Thailand, 
suggest that the continent, with billions of potential consumers, 
will probably become one of the world's leading gypsum 
wallboard markets. Elsewhere, wallboard production capacity 
growth and the recognition of the convenience and economy of 
wallboard as a building material in Central America, Europe, 
India, and South America means that wallboard manufacturing 
may require increased gypsum production in future years. 

A decline in national and global economic conditions may, 
however, hamper such growth. 
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ТАВГЕ 1 
SALIENT GYPSUM STATISTICS! 


(Thousand metric tons and thousand dollars) 


~ 2005 "o И NNNM Е 
United States: BENE 
Crude: ЕЕ HET 
Production: 

Quantity E 18,700 ' 18,600 ' 15.700 ' | 12300" _ 10490 _ 
value ~~ 98000' 107,000 ' 95000 91200" _ 7140 
Imports fo for for consumption - i 11.200 mE —— 11,400 С mE 9.390 г Е m 7,330" M 4, 220 

Synthetic gypsum sales ПН Е _ 8,410 i Е 8.670 _ 8.370 | 9,660 . E 120_ 
_ Calcined: СЕЗЕ 
Production: Е | 

Quantity 24.300 ' 21.600 ' 21.700 ' 17,900" 13800 _ 

Walle (00 756000" г 716,000 ' 768.000" 67400 _ 486,000 _ 
— Products sold, value 4,150,000 ' 4,260,000 © © 3,610,000 ' 2,500,000" 1,850000 d— 

Exports, value | 33700 3610  — _ 43600 _ | 4140 — 3. 800 _ 
|. Imports for consumption, value ae 4,350 Е mE 5, 010 — 6,700 БЕ 01 240 _ = 6,800 _ 
World, production BEEN o ^  16000'  166000' ^ 1455000 — 49.000 € 
*Estimated. 'Revised. | и 
!Data are rounded to no more than three significant digits. 

TABLE 2 
CRUDE GYPSUM MINED IN THE UNITED STATES, BY STATE! 
2008 Se У 2009 
_ Quantity | пи Quantity 
Active (thousand Value Active (thousand Value 

____ Уне o ___ mines metric tons) (thousands) mines _ metric tons) _ (thousands) 

Arizona, New Mexico 6' 738 ' $5,500 ' 6 530 $4,100 
Arkansas, Indiana, Kansas, Louisiana Jl 6 3.040 22.600 6 1,840 13,200 
California, Nevada, Utah mE 10° 1,880 ' 14.000 ' 11 1,850 13,200 
Colorado, South South Dakota, ‚ Wyoming _ 4 7\3 5,300 4 535 3,830 
Towa ЕС СЕЧЫ 6' 1,250 ' 9,230 ' 7 1.780 14,800 
Micmgan С =: 3 603 ' 4,490 ' 3 372 3,110 
Oklahoma 4' 2,180 ' 16.200 ' 5 2.180 15,900 
ACE ot 1,870" 13,900 ' 6 1310 9330 
Lo эз... A | 12,300 ' 91,200 ' 48 7 10,400 | 71,400 
"Revised. i es eae Dien Na н 

Data are rounded to no more than three significant digits; may not add to totals shown 
TABLE 3 
CALCINED GYPSUM PRODUCED IN THE UNITED STATES, BY STATE! 
| Rm 
2008 2000 | _ 
Quantity nm Quantity - 

State Active (thousand Value Active (thousand Value 
= plants — metric tons) (thousands lants metric tons) (thousands) | 
Arizona, Color Utah, Wyoming ________ 4 850 = ee TU. 65 — $500 

ansas, Florida, Texas 8 6,030 139,000 
California, Nevada, Washington | 2200 П 3,930 100 
Сиот, ВИ мр ео umo 4 

; sey, 
D 9 6910 259,000 9 5,430 191,000 
Е __5 2340 87,800 6 2,540 89,500 
— — e ecc .31' — 17900' 674,000" 31 13,800 486,000 
Revised. с ee у Зи e Rp -— 


Data зын 
are rounded to no more than three significant digits; may not add to totals shown 
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ТАВГЕ 4 
GYPSUM PRODUCTS (MADE FROM DOMESTIC, IMPORTED, AND 


(Thousand metric tons and thousand dollars) 


SYNTHETIC GYPSUM) SOLD OR USED IN THE UNITED STATES, BY USE! 


2008' 2009 
Use Quantity — Value _ Quantity — Value | 

Опа | 

Portland cement 1,500 24,200 992 15,400 

Agriculture and miscellaneous — __ 614 30.800 350 19,500 
— Total 2.110 54.800 1.340 34,900 
Calcined:- 

Plasters 102 32,400 83 27.700 

Prefabricated products? 17,300 2,500,000 12,600 1,850,000 
Таа 17,400 2,530,000 12,700 1,880,000 
_ Grand total 19,600 — 2,590,000 — 14,000 — 1,920,000 
‘Revised. 


'Data are rounded to no more than three si gnificant digits; may not add to totals shown. 


"Includes synthetic gypsum. 


"Includes weight of paper, metal, or other materials and some synthetic gypsum. 


TABLE 5 


PREFABRICATED GYPSUM PRODUCTS SOLD OR USED IN THE UNITED STATES! 


2008 
_ Quantity Quantity? 
(thousand (thousand 
Product 

Lathe 
pinch __ m a 

/;-inch E --' -- € 
(Other —— 21,600 18 
_ Toa - о  24,00' — 1485 о 
Veneer base  288,000' 214' 
Sheathing — 596,000 ' 433 ' 
ipi 

fg-inch | _ — 564,000 ' 316 

hinh 11,300,000 ' 7,370 ' 

ма 507,000' 432 ' 

lich оо 88,500 ' 71: 

Othe? о _ 484,000' 270 ' 
Та 13,000,000" — 8,460 ' 
Туре X gypsumboard — 9,210,000' 6,780 ' 
Predecorated wallboard — — 128000' 103 ' 
"heinch mobile home board 311,000'" 185 ' 
Water- and moisture-resistant board 1,350,000 ' 993 ' 
Other 5: 149,000 ' 156 ' 
_ Grand total 25,000,000" 17,300" 
‘Revised. — Zero m 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes weight of paper, metal, or other materials. 
"Includes dass d 16, and ?/4-їпсһ gypsumboard. 
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ee 


2,500,000 


Value" 


_ Square feet) — metric tons) — (thousands) ^ square feet) тегіс tons) — (thousands) 


~ Quantity 


(thousand 


ee 


_ $2,720 29,900 
2,720 29,900 
28,500 202,000 
71,700 390,000 
58,400 467,000 
1,060,000 — 8,360,000 
95.200 329,000 
10,600 58,600 
83,100 260,000 
1,310,000 9470000 
793,000 6,550,000 
50,000 58,700 
32,500 202,000 
198,000 1,140,009 
19,000 213,000 


18,300,000 


(thousand 


2009 _ 
Quantity? 


Mum I е, „с! 


Value 


27 $4020 
27 4020 

147 21,100 

283 48,400 
270 46,100 
5,360 817,000 
267 58,800 

51 7,940 
170 ^^ 46800 
6,120 977,000 
4,860 561,000 
2 18,800 

119 23.700 

835 174,009 
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IMPORTS FOR С ONSUMPTION OF C RUDE GYPS 


TABLE 6 


(Thousand metric tons and thousand dollars) 


UM, BY COUNTRY’ 


~ 2008 00000. | 
Country Quantity _ | Vale _ Quantity i Value 

Brazil mE - - (2) 2 
Canada’ 4,740 62,900 2.720 38,500 
China ^ Е 42 307 D 17 
Dominican Republic — 66 2,070 - - 
France _ - == = -- -- (2) 8 
Сегтапу EN -- -- (2) 10 
India 0) 2 = ` 
Мају. NON m (2) 27 -- -- 
Jamaica - РАНА 19 742 = 5 
Јарап Е (2) 2 == 2 
Korea, Republic of _ (2) 20 (2) 15 
Mexico 1,930 19,500 1,340 12,700 
Netherlands BEEN (2) 3 -- -— 
Singapore mE -- -- (2) 2 
SN LL Е 524 7,720 164 1,640 
Sweden | mE -- -- (2) 3 
United Kingdom Q 20 2) 8 
Total 7 3330 9340 — 420 — ^. 52.900 
—Zer. - Ы — с 


! Data аге rounded to no more than three significant digits; may not add to totals shown. 


*Less than У; unit. 


*Includes anhydrite. 


Source: U.S. Census Bureau. 


TABLE 7 


U.S. GYPSUM AND GYPSUM PRODUCTS TRADE FOREIGN’ 


(Thousand metric tons and thousand dollars) 


Crude” as Plasters' Boards' Other, Total, 
Year B Quantity К Value Quantity Value Quantity Value value" value 
Exports __ Е ЕЯ 
2008 mM 149 20,500 135 47400 ов 133,000 55400 257,000 
2009 Е 1586 16,000 155 37,800 665 120.000 50200 224,000 
Imports for consumption: BN BE 
_ 2008 (7330 93,400 3 7240 306 50,600 43,400 195,000 
Е 2009 Е M 4220 52,900 | 15 6,800 036 38,500 30300 128.000 
Data are rounded to no more than three significant digits; may not add to totals shown. 
2 [T3 * (7) . . 
m are for "Gypsum, anhydrite," Harmonized Tariff Schedule of the United States (HTS) code 2520.10.0000. 
Data are for "Plasters," HTS code 2520.20.0000. 
4 [1] Ы . * 
Data are for “Boards, sheets, panels, tiles, and similar articles, not ornamented— Faced or reinforced with paper or paperboard 
only," HTS code 6809.11.0000. 


5 “ | 
Data аге for "Boards, sheets, panels, tiles, and similar articles, not ornamented: Other," HTS code 6809.19.0000, and 


“Other articles,” HTS code 6809.90.0000. 


Source: U.S. Census Bureau. 
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ТАВГЕ 8 
GYPSUM: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


Country - 2005 2006 2007 2008 
Afghanistan* 2 2 2 2 
Algeria | npe 1.460 1,033 1,198 1,672 
Argentina 1.073 1,203 1,227 1,257' 
Armenia | m 44 44 55 46 ' 
Australia mE 3,857 4.265 3.896 3.500 * 
Austria: WEEDS 
_ Gypsum 911 936 1,006 1,023 
| Anhydrite ПН НЕ 106 _ 135 КО Ми Е 64 
Тоа ИН 1,017 1,071 1,064 1,087 ' 
Azerbaijan _ КОРЕШ 28 35 22 23 * 
Bhutan _ uu 151 160 165 ' 160 * 
Bolivia | PONENS (5) | 4 4* 
Bosnia and Herzegovina _ o 153 132 154 150 " 
Brazil mE ЕЕ E 1,582 1,712 ' 1,923 ' 1,923 ' 
Bulgaria‘ eee 188 216 234 230 ^* 
Burma а с. 68 69 75" 82 ' 
Canada‘ mu NEN 9.400 9.036 7,562 5.740 
Chile — 661 845 773 774 
Спа — — ПРИ 32.000 42,000 48,000 46,000 
Colombia - VERRE 173 186 200 200 “ 
Croatia ——— o 196 170 335^ 39977 
Cuba | ПЛ (5) (5) (5) (s) 
Cyprus' Be С865 260 250 ! 250 250 
Czech Republic — P e i i 35* 
Dominican Republic č  —č < 181 ' 161 ' 146 ' 185 ' 
Есџадог“ ње |“ 2 | 
T 
EA е С 2,000 2.000 3,007 ' 2.381 "3 
aivador 
rod P 6 6 6 6 
Eritrea 1 ]^ 1 | 
"DC ux са дасын рчы as: 
Suid o LLL 35 39 30 ' 33° 
Fane 4,902 ° 4,800 4.800 2.339 "3 
Germany, marketable* 1,644 1,77] 1,898 5: r 
Greece" * m 500 500 500 Е 
EL uui ma а E Rt т а 5 
Guatemala 350 227 495 is r 
Honduras* MEM 6 6 : i 
Hungary“ * | 55 30 3 56 $ 
xs MT ее сыы 26 
Indias 2,400 2,450 
ЛЕР FIRE ш сес M 2,500 2 550 
Indonesia‘ 6 6 6 
адеб ^ ме 3 Е 
а dedico Эш ы ашуы 11,196 12,000 12,000 12 
Ireland 450 000 
"reland RE ы 450 450 4 
Israel 107 111 83 
Haly — — 2,905 2.860 lo“ 
Jamai | 2899 4,139 ' 
ca 4 
da a = : 5,913 5,796 5.850 
Jordan 345 : 5,800 s 
Qt | 334 288 
Кепуа 9 9 | 300 < 
_ 0 
Laos 774 775? " 


See footnotes at end of table. 
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GYPSUM 


TABLE 8— Continued 
: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


mE Country 2005 -— 2000 — 2007 
Latvia! MEME 220 20 230 
Lebanon eu О | 30 30 30 
Libya" MM | | | 175 200 240 
Luxembourg" ' (5) (5) (5) 
Macedonia OO 190 268 256 
Mauritania | РЕШИ B 43 45 49 
Mexico' 6,252 6,076 6,080 * 
Moldova n 131 186 312 
Mongolia" 25 26 NA' 
Morocco" С: _ 600 600 600 
Nicaragua" ' 36^ 42? 40 
Niger mE m 17 13 5 
Nigeria" а 150 169 579 
Oman" MEN 60 60 60 
Pakistan 552 650 620 
Рагарџау“ Ш o 5 5 5 
Peru i 150 151 335' 
Poad! 000 1,243 1,353 1,492 ' 
Portuga —— ОНА 389 400 400 * 
Romania — РОЛЕТ 502 615 707 
IM 2,200 2,600 ' 3.000 ' 
Saudi Arabia 713 2,101 2.100 * 
бей ооо о оо о о 457 45 45 
Slovakian 107 126 ' 151" 
South Africa 548 554 627 
Spam i — 13,000 * 11,500 11,500 * 
Sudan" MEM 9 73 83 
Switzerland ——000000— | 250 250 250 
мі 467 444 448 
Tajikistan NEN 9 9 9° 
‘Tanzania’ mal NEN 23! 33 53' 
thal’. a a 7,113 8,355 8,569 
Tunisia — EM 113 151 157 
ау Е 3,501 4,370 3,241 
Turkmenistan СЕНИН NEN 100 100 100 
Uganda ВМ | : | (5) (5) О 
Ukraine TEM 381 376 742 
United Arab Emirate ——— 120 130 150 
United Kingdom? = 2,000 1.700 1.700 * 
United States" mE 18,700 ' 18,600 ' 15,700 ' 
Uruguay? — 00 5' 5' 5' 
Venezuela 6 7 p 
Yemen 2.88 NE MEE. ЖИЗ 
— Total 147,000" 160,000" 166000 — 


Estimated. "Preliminary. Revised. NA Not available. 


! World totals. U.S. data. and estimated data are 


?Table includes data available through July 8, 2010. 


‘Reported figure. 


‘Includes anhydrite. 
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КЕТЕ 2009 — 
230 E 230 7 
30 30 
250 250 
(5) (5) 
242 ' 155 
44 45 
5,135 5,757? 
300 * 250 
МА ' МА 
600 600 
40 40 
9° 9 
300 " 300 
60 80 
640 * 650 
5 5 
335 "* 355 
1,500 ^* 1,500 
300 * 300 
800 "° 800 
3,600 ' 2.900 ° 
2,300 * 2.100 
45 45 
152' 150 
571 598 * 
11,500 11.500 
8 8 
250 250 
573 403 ° 
9* 9 
53 ' 53 
8,500 "€ 8.500 
165 170 
3.000 ° 3,100 
100 100 
(5) © (5) 
1,158 ' 1,000 * 
200 200 
1,700 * 1,700 
12,300 ' 10,400 ° 
gt 5 
7* 7 
50 * | s 
55000" 149000 


" $ EE $ shown. 
rounded to no more than three significant digits; may not add to total 


(0 
оок—° 
AL SURVEY MINERALS YEARB 


<= 


TABLE 8—-Continued 
GYPSUM: WORLD PRODUCTION, BY COUNTRY"? 


*Less than № unit. 


Data аге for years beginning March 21 of that stated. 


"Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
*Excludes byproduct gypsum. 
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HELIUM 
By Norbert Pacheco and Deirdre Thomas! 


In the United States in 2009, sales of Grade-A helium 

(99.995% or greater purity) by private industry were 46.5 

million cubic meters? (about 1.68 billion cubic feet) and exports 
by private producers were 71.1 million cubic meters (about 

2.56 billion cubic feet) for total sales of about 118 million cubic 
meters (about 4.25 billion cubic feet), a 9.2% decrease from that 
of 2008 (table 1). During 2009, domestic helium sales decreased 
by 22%, while helium exports increased slightly compared with 


those of 2008. 
Legislation and Government Programs 


In 2009, the National Academy of Science initiated a second 
study, as required by the Helium Privatization Act of 1996 
(Public Law 104—273), to reevaluate the impact of selling 
the helium contained in the Federal helium reserve under the 
existing pricing mechanism in order to determine if adjustments 
were needed that would optimize future availability of helium 
for scientific and industrial uses. This study was completed at 
the end of 2009 and was released to the public on January 20, 
2010 (National Research Council of the National Academies). 

Also required by the Act, the Texas Commission on 
Environmental Quality (TCEQ) issued a conditional certificate 
of completion for the cleanup of the Exell Helium Plant and 
was working with the U.S. Environmental Protection Agency 
lo Issue a ready-for-reuse determination for the property. 
Disposal documents were forwarded to the General Services 
Administration to start the final screening and disposal process. 


Production 


In 2009, 14 companies operated 20 of 22 privately owned 
domestic helium plants, 14 of which extracted helium from natural 
85; two of the crude helium plants did not produce or extract 
helium during 2009, and one new small crude plant in Otis, KS, 
came online in May. All but two extraction plants used cryogenic 
чыш processes. Total sales of U.S.-produced helium in 
о by about 9.2% compared with those of 2008. АП 
ies 585 processed for helium recovery came from gasfields 
н та Kansas, Oklahoma, Texas, Utah, and Wyoming 
Еа ) During 2009, 10 private plants purified helium by using 
d = Swing adsorption technology. Nine privately owned plants 
Produced Grade-A helium also liquefied helium. The plant 

Perators and plant locations are listed in table 2. 


aa 


| 

0 ОО Evaluation, U.S. Bureau of Land Management, Amarillo Field 
^AI Maus Operations, Amarillo, TX. 

15% т volumes herein are at 101.325 kilopascals absolute 
reported in nde un Square inch absolute) and 15 °С (59 °Е). Helium volumes, 
Pounds per squar eses following metric units, are measured in cubic feet at 14.7 
Square inch ккан, оше and 70 °F—1,000 cubic feet (14.7 pounds рег 
absolute and 15 «C and 70 *F) equals 27.737 cubic meters (101.325 kilopascals 
36053 bic f ) and 1 cubic meter (101.325 kilopascals and 15 °C) equals 

et (14.7 pounds per square inch absolute and 70 °F ). 
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in 


Domestic production data for helium were developed by the 
U.S. Bureau of Land Management (BLM) from records of the 
BLM operations as well as from a high-purity helium survey, an 
annual voluntary canvass of private U.S. operations. Of the eight 
operations to which a survey request was sent, all responded, 
and those data plus data from BLM operations represent 100% 
of the total helium sales and recovery data listed in table 3. 

About 9% less helium was withdrawn from the Government's 
helium reserve at Cliffside field in 2009 than during 2008. Most 
domestic helium production comes from the midcontinental and 
Rocky Mountain regions of the United States. The measured 
helium reserves from which helium is produced are located in 
approximately 102 gasfields in 11 States. Most of these reserves 
are contained in the Hugoton field in Oklahoma, Kansas, 
and Texas; the Panoma field in Kansas; the Keyes field in 
Oklahoma; the Panhandle West and Cliffside fields in Texas; and 
the Riley Ridge area in Wyoming. 

In conjunction with its program to survey and Identify 
possible new sources of helium, the BLM analyzed 25 natural 
gas samples from 3 States in 2009. 


Consumption 


In 2009, private industry supplied 100% of the domestic 
helium demand. The major domestic end uses of helium were 
cryogenics (26%), controlled atmospheres (22%), pressurizin 
and purging (1794), and welding (17%). Other uses included à 
chromatography, lifting gas, and heat transfer (12%); leak 
detection (4%); and synthetic breathing mixtures (2%) 

(ћриге 3). In cryogenics, magnetic resonance imagin 
applications dominated liquid helium use, The SUM 
domestic consumption by end use in 2009 was based on rev; 
figures from a 2008 end-use survey conducted by BLM' pres 
Helium Operations to determine trends in helium u i 

In 2009, U.S. domestic helium consumption dec E 
by 22.0% to 46.5 million cubic meters (about 1.68 bs 
cubic feet) compared with consumption for 2008 = Шоп 
fifth consecutive year that U.S. domestic helium sal ne 
decreased. While U.S. consumption decreased duri = 
past 5 уеагѕ, helium consumption outside the Unit d. 
has continued to increase. During 2009. U S бе|, bius 
Increased slightly to 71.1 million cubic meters ( р ыо 
billion cubic feet) compared with those of 2008 aN ac 

In-kind crude helium sales regulations (43 с | 
е helium refiners that sell helium to е) 
their contractors to buy an equival 
from the BLM. In 2009, and н 
4.9 million cubic meters (175.7 million cubj f 
were made to eight companies through ый 


Stocks 


The volume of helium Stored in the BLM helium 
с 


Storage system, including the conservation pipelin опзегчацоп 
е 


network 
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and the Cliffside field, totaled 519 million cubic meters (about 
18.7 billion cubic feet) on December 31, 2009. The storage 
system contained crude helium purchased under contract by the 
Government from 1962 to 1973 and privately owned helium 
extracted by industry from natural-gas-supplying fuel markets 
and stored under contract. This privately owned helium is 
returned to the owners as needed for purification to supply 
private demand. During 2009, 15.8 million cubic meters (568 
million cubic feet) of privately owned helium was delivered to 
the BLM's helium conservation system, and 55.4 million cubic 
meters (about 2.00 billion cubic feet) was withdrawn, for a net 
decrease of 39.6 million cubic meters (about 1.43 billion cubic 
feet) of private helium in storage (table 4, figure 2). 


Transportation 


Private producers and (or) distributors shipped helium, 
predominantly as a liquid, in semitrailers, which delivered 
the liquid helium to distribution centers where some of it was 
gasified and compressed into trailers and small cylinders for 
delivery to end users. The remaining liquid helium was sold as 


bulk liquid or repackaged in dewars of various sizes for delivery. 


Prices 


In fiscal year 2009, the price that the BLM charged private 
companies for crude helium was $2.25 per cubic meter ($62.25 
per thousand cubic feet), about 394 higher than that of 2008. The 
BLM crude helium price was set using guidelines included in 
the Act and is adjusted annually based on the Consumer Price 
Index for the previous year. 


Foreign Trade 


In 2009, exports of Grade-A helium increased slightly to 71.1 
million cubic meters (2.56 billion cubic feet), and accounted for 
about 60% of sales of U.S.-produced helium; private industry 
supplied all US. helium exports. The increase in helium exports 
was attributed to increased shipments of helium to Australia, 
Belgium, Brazil, Canada, Germany, the Republic of Korea, and 
Singapore. About 54% of the helium exported from the United 
States went to Asia, with Japan receiving about 23% of total 
U.S. exports. About 19% of the exported helium was shipped 
to Europe; collectively, Belgium, France, Germany, Italy, and 
the United Kingdom received 97% of the helium exported to 
Europe. Other exports were as follows: Canada and Mexico, 
14%; South America, 8%; Australia and New Zealand, 3%; 
Africa and the Middle East, 196 each; and Central America 
and the Caribbean, less than 1% each. For 2009, import tariffs 
on helium remained at 3.7% for normal trade relations (NTR) 
nations and 2576 for non-NTR nations. 


World Review 


i ited States, world production capacity of 
Sinne ыы! to be about 70 million cubic meters (2.53 
н й bic feet) for 2009 (table 5). In 2009, the helium plants 
pa — and Qatar produced about 10% less helium than 
e AN a result of a worldwide helium demand decline of 
"m for 2009. During 2009, one small new helium plant 
a 
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came onstream in Australia. Worldwide, eight new helium plant 
projects were scheduled for startup between 2011 and 2015. 
Two of the eight projects were scheduled for startup in the Riley 
Ridge, WY, and St. Johns, AZ, areas between 2011 and 2012. 
The other new plants will be constructed in Algeria, China, 
India, Indonesia, Qatar, and Russia. All known helium that was 
produced outside the United States during 2009 was extracted in 
Algeria, Australia, Poland, Qatar, and Russia. 


Outlook 


From 2004 to 2009, the total market for U.S. produced 
helium declined by about 2% per year, while from 1999 to 
2009, the market growth rate was flat. Owing to the slow U.S. 
economic recovery, U.S. domestic helium consumption was 
expected to decrease in 2010. Foreign helium demand, however, 
was expected to increase slightly in 2010. With the anticipation 
that foreign helium production will remain stable or decline 
during 2010, increased foreign demand was expected to result 


in increased U.S. helium exports of about 1% to 2% compared 
with 2009 exports. 
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TABLE | 
TOTAL SALES OF GRADE-A HELIUM 
PRODUCED IN THE UNITED STATES 


(Million cubic meters) 


Volume 

Domestic | i Total 

Year — sales — Exports" _ sales 
2005 81.6 514 133 
2000 0 752 619 137 
207 3735 642 138 
2008 || 596 699 130 
2009 465 ті 18 


! Data аге e rounded to no more than three 
significant digits, may not add to totals shown. 


6 
"Source: U.S. Census Bureau. 


TABLE 2 


OWNERSHIP AND LOCATION OF HELIUM EXTRACTION PLANTS IN THE UNITED STATES IN 2009 


Including liquefaction. 


"Plant came online in May 2009. 


Owner or operator . Location | 
Air Products Helium, Inc. | Hansford County, TX 
Do. Liberal, KS | 
ВР America, Inc. | E Sunray, TX Е и 
Do. .. | Ulysses, KS o 
DCP Midstream, LLC | Cheyenne Wells, CO i 
ро. | | | | Hansford County, TX | — 
Do. | | Е Liberal KS B 
Do. ae Borger, TX m mE 
EnCana Oil & Gas (USA) Inc. Moab, UT | 
ExxonMobil Gas & Power Marketing Co. _ Shute Creek, WY 
IACX Energy Е Otis, KS m m 
K-L Energy Partners, LLC' Lakin, KS mE 
Linde Global Helium Inc. Otis, KS Е 
Midstream Energy Services, LLC — Keyes, OK — 
Nacogdoches Oil & Gas, Ж Ка, Shiprock, NM _ 
ONEOK Field Services Co.’ Bushton KS — 
Do. Е Е a Е . Scott City, KS 
Pioneer Natural Resources Co. — — _ Fain, TX ЕН 
Do. — — Saana,KS —— 
Praxair, Inc. | m mu = Визћоп, KS en 
| Do. = | Е Ulysses, KS 
SemGas, LP? Dodge City, KS | 
Do. Ditto. mE 


"Plant did not produce helium during 2009. 
"Маросдосћев Oil & Gas, L.L.C. purchased plant from Shiprock Helium in 2008. 


"Output i is piped to Ulysses, KS, for purification. 


"Plant shut down in April 2009. 


Н 


. Crude helium. | mE 


Crude helium. — 


___ Grade-A helium: ET 


Product purity - 


Grade-A helium.’ 
Do. 


Do. 


. Crude and Grade-A A helium! — 


. Crude helium. 


Do. 
Do. 


.. Crude and Grade-A helium,’ | 


Do. 


n 


Do. 


San с ue ois 


Crude and Grade- A helium! _ mE 
Grade- A helium. 


o Crude helium. 
“De. O COMER = 
D. 077 0 — 
ЕЕ Do. 7 = 
Огаде-А helium. - iiS 
Do. luec 
Crude helium. — Аса. 


Helium Resources of the United States, 2007, U.S. Bureau of 
Land Management Technical Note 429, 2009. 
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TABLE 3 
HELIUM RECOVERY IN THE UNITED STATES' 


(Thousand cubic meters) 


2005 2006 2007 2008 2009 
Crude helium: 
Bureau of Land Management (BLM) sold (in-kind 
and open market) 41.400 63,500 58.800 50.300 30,200 
Private industry: 
Private helium accepted and stored by BLM 17,000 18,100 15,800 21.600 15,800 
Helium withdrawn from storage -74,100 -75.800 -76,500 -71.500 -55.400 
Total net helium put into storage -57.100 -57.700 -60.700 -49 900 -39.600 
Grade-A helium: 
Private industry sold 133.000 137,100 137.700 129,500 117.600 
Total helium stored -57.100 -57,700 -60.700 -49.900 -39.600 
Helium recovery from natural gas 75.900 79.400 77.000 79.600 78,000 


' Negative numbers denote а net withdrawal from BLM's underground storage facility, a partially depleted natural gas reservoir 
at the Cliffside field near Amarillo, TX. 


TABLE 4 
SUMMARY OF BUREAU OF LAND MANAGEMENT HELIUM CONSERVATION STORAGE SYSTEM OPERATIONS" 


(Thousand cubic meters) 


2007 2008 2009 
Helium in conservation storage system on January 1: 
Stored under BLM conservation program’ 634.200 583,500 532,500 
Stored for private producers under contract 37.400 27.600 28.000 
Total’ 671.600 611.100 _ S60.500 
Input to system: е ÁN 
Net deliveries from BLM plants T х 
_ Stored for private producers under contract 15.800 21.600 15.800 
Total? 15,800 21,600 15.800 
Redelivery of helium stored for private producers under contract -76.500 -71,500 -55.400 
Net addition to system" -60.700 -49.900 -39.600 
Helium in conservation storage system on December 31: 
Stored under BLM conservation program’ 583,500 532,500 500,500 
Stored for private producers under contract | 27.600 28,000 | | 18,600 
Total’ | 611.100 560,500 519,100 
-- Zero. 


!Crude helium is injected into or withdrawn from BLM's underground storage facility, a partia 


lly depleted natural gas reservoir at the 
Cliffside field near Amarillo, TX. 


"Negative numbers denote a net withdrawal from BLM’s storage facility. 


*Net additions to system do not include in-kind crude sales or transfers. Totals, however, do include crude sales and transfers. 


TABLE 5 
WORLD GRADE-A HELIUM ANNUAL PRODUCTION 
CAPACITY AS OF DECEMBER 31, 2009 


(Million cubic meters) 


| _ Capacity | 
United States’ E Е 177 
Rest of world" | 70 
Total E 247 
“Estimated. 
! Includes plants оп standby as well as operating plants. 4 И" 
У RBOO 
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FIGURE 1 
MAJOR U.S. HELIUM-BEARING NATURAL GAS FIELDS 


Wyoming 


Riley Ridge area fields 


€« —— Church Buttes Field 


Utah 


Mogb 
Lisbon Field ~ 


Colorado Burlington 
e 


Reichel Field 


Bushton 


Ps 
Las Animas Fields 


Satanta Kansas 
Hugoton Field* 


dla Ute Dome Field 
Mountain 
Field Shiprock Field Keyes Field 


Panhandle Field 


Cliffside Field 
Oklahoma 
New Chillicothe 
Mexic 0 Amarillo 


Thalia Field 


EXPLANATION 
City 


The Panoma gasfield underlines the western 
two-thirds of the Hugoton Field in Kansas 


Bureau of Land Management helium pipeline 


Helium gas fields 


HELI UM—2009 


34.6 


FIGURE 2 
HELIUM RECOVERY IN THE UNITED STATES 
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FIGURE 3 
ESTIMATED HELIUM CONSUMPTION, BY END USE, IN THE UNITED STATES IN 2009! 


Chromatography/lifting 
gas/heat transfer, 5.58 (12%) 
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INDIUM 
By Amy C. Tolcin 


The domestic table was prepared by Cheryl J. Crawford, statistical assistant, and the world production table was prepared 


by Lisa D. Miller, international data coordinator. 


All refined indium produced in the United States during 2009 
came from the refining of lower grade imported indium metal 
and from refining of scrap. Two refineries, one in New York 
and the other in Rhode Island, produced the majority of indium 
metal and indium compounds in 2009. A number of smaller 
companies produced specialty indium alloys and other indium 
products. 


Production 


Though zinc was mined domestically, primary indium was 
not known to be recovered from these zinc concentrates. 
Lithic Resources Ltd. (Vancouver, British Columbia, Canada), 
however, announced a new resource estimate for its Crypto 
zinc project in Utah, which revealed significant amounts of 
recoverable indium contained in the deposit. The property was 
acquired by Lithic in 2005; the company was moving the project 
toward the prefeasibi lity stage (Lithic Resources Ltd., 2009). 

Indium metal was not produced as a byproduct in the United 
States at any zinc or lead refineries. Production of indium 
consisted of upgrading imported indium metal and powder. 
Lower grade (99.97%) and standard-grade (99.99%) imported 
indium was refined to purities of up to 99.99999%. Indium 
Corp. of America, Utica, NY, and Umicore Indium Products, 
Providence, RI (a division of n.v. Umicore, s.a., Olen, Belgium), 
accounted for the major share of U.S. production of indium 
metal and products. Indium metal was sold in various forms 
(foil, ingot, powder, ribbon, wire, and others) and grades. Many 
smaller companies produced compounds, high-purity indium 
alloys, indium tin oxide (ITO) coatings, solders, and other 
indium products. 


Recycling 


| А large portion of global secondary indium was produced 
trom ITO recycling. Sputtering, the process in which ITO 
па as a thin-film coating onto a substrate, is highly 
E um only about 3076 of an ITO target is deposited onto 
“ к The remaining 70% resides in the spent ITO 
: ii = grinding sludge, and the after-processing residue 
ae е Wals of the sputtering chamber. It was estimated 
ШО | 65% of the indium in a new ITO target will be 
ты | research was underway to improve this rate 
: Sd Short recycling process time for used ITO targets 
у» as a recycler may have millions of dollars worth 
ч Ж recycling loop at any one time, and a large 
"edi О scrap could be problematic owing to increased 
P » environmental restrictions, and a lack of storage 
sleeve: Р reported that the ITO recycling process—from 
d dca. Scrap to production of secondary materials— 
Ee ess than 30 days. Spent ITO target recycling was 
ted in China, Japan, and the Republic of Korea—the 
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countries where ITO production and sputtering takes place 
(Phipps and others, 2007; Stevens, 2007, p. 1-16). 

Indium may also be reclaimed directly from old liquid 
crystal display (LCD) panels. The panels are crushed to 
millimeter-sized particles and then soaked in an acid solution to 
dissolve the ITO from which the indium is recovered. 

Indium recovery from tailings was thought to have been 
insignificant, as these wastes contain small percentages of the 
metal and can be difficult to process. However, improvements to 
the process technology have made indium recovery from tailings 
feasible when the price of indium is high. 


Consumption 


Indium Tin Oxide.—Production of ITO was the leading end 
use of indium, accounting for the majority of global indium 
consumption. ГТО is used for electrically conductive purposes 
in a variety of flat-panel display devices— most commonly. 
LCDs. Most ITO production was in Japan. Significant amoufíts 
of ITO were also produced in China, the Republic of Korea, and 
Taiwan. | 

Global ташт consumption was stron duri 
of 2009 owing to flat-screen television cae се 
America increasing compared with those of the same period 
of 2008. In April, Nippon Mining & Metals Corp. (Japan), th 
leading global producer of ITO, was reported to be О : | T 
at 60% to 70% of its rated capacity, up from a 409; RE 
operating rate in December 2008. The increased es i 
was attributed to stronger ITO demand from flat-panel a 
in the Republic of Korea, owing to rising flat-panel te] s kers 
shipments to China. During the summer, several ITO dois. 
reportedly returned to full production. By Decemb ae 
leading Japanese ITO plants were operating at ne ee ma 
capacity (Platts Metals Week, 2009e; Roskill's L о 
Japan, 2009; Watanabe, 20096, с), = 

Alloys and Solders.— Alloys and solder 
leading end use of indium. Indium-contaj 
lower crack propagation and improved res 


gold alloys. 

Other.— Another important use ofi 
semiconductor materials for light-emi 
and laser diodes. п indium-based se 


ndium Was for Шу 
tting diodes (LEDs) 
miconductors. indium 
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antimonide, indium arsenide, or indium phosphide can be used 
as the substrate, and several indium-containing compounds 
can be used as the epitaxial layer (or substrate coating), such 
as indium gallium arsenide. Indium-based LEDs are used 
predominantly to optically transmit data and, to a lesser 
extent, in LED displays. Indium-based laser diodes are used in 
fiber-optic communications. 

Other uses of indium included electrode-less lamps, mercury 
alloy replacements, and nuclear control rods. Alkaline batteries 


use indium to prevent buildup of hydrogen gas within sealed 
battery casings. 


Prices 


The 2009 average annual Platts Metals Week New York dealer 
price range for indium [99.99% minimum purity in minimum 
lots of 50 kilograms (kg)] was $360 to $400 per kilogram. 
Indium prices began the year ranging from $350 to $400 per 
kilogram and then declined through May, dipping to $275 to 
$340 per kilogram. Prices rose until mid-October, reaching $475 
to $525 per kilogram. Subsequently. prices declined through | 
the end of November to 5400 to $450 per kilogram, after which 
prices increased during December, ending the year at $460 to 
$500 per kilogram. | 

According to Platts Metals Week, the Indium Corp. of 
America producer price for indium (99.97% purity, I-kilogram 
bar in lots of 10,000 troy ounces) began the year at $500 per 
kilogram and remained unchanged for the entire year. 


Foreign Trade 


During 2009, U.S. imports for consumption of unwrought 
indium metal and indium powders totaled 105 metric tons 
(t), a 27% decrease from the 144 t imported in 2008. C anada 
surpassed China as the leading supplier in 2009, accounting 
for 42% of the imports. Other leading suppliers in 2009 were 
China (18%) and Japan (11%). Belgium, Hong Kong, and the 
United Kingdom also continued to be significant import sources 
for indium (table 1). There was no exclusive domestic export 
classification code for unwrought indium and indium powders. 


World Review 


Argentina.—Minerals exploration company Argentex Mining 
Corp. (Vancouver) continued a drilling program to define 
the mineral resources at its Pinguino property in Santa Cruz. 
Drilling results at Pinguino revealed the presence of numerous 
veins containing silver-gold and indium-enriched base-metal 
mineralization. In September, the company announced its initial 
resource estimate for Pinguino; resources totaled 7.32 million 
metric tons (Mt) of ore grading 16.26 grams per metric ton (g/t) 
indium, and inferred resources totaled 35.4 Mt of ore at 8.89 g/t 
indium (Argentex Mining Corp., 2009). 

Australia.—North Queensland Metals Ltd. (Fortitude Valley, 
Queensland) continued progress on the Baal Gammon copper, 
tin, silver, and indium project. North Queensland Metals 
originally planned to postpone construction of the mine owing 
to depressed economic conditions. However, the company 
announced at the end of the third quarter that it had reviewed 
Baal Gammon's mine design and decided that a smaller 
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high-grade pit may be feasible for mining in the current market. 
Estimated probable ore reserves at Baal Gammon reportedly 
were 3.1 Mt of ore grading 29.6 g/t indium (North Queensland 
Metals Ltd., 2009, p. 18). 

Belgium.—|ndium metal (foil and ingots) was produced at 
Umicore's precious metals refinery at Hoboken. A special metals 
plant at the refinery recovered indium from dusts and residues 
generated by the facility's lead refinery. Production capacity was 
30 metric tons per year (t/yr) of indium. 

Bolivia. —Several mines in Bolivia produced indium-bearing 


concentrates, which were thought to be exported and processed 
elsewhere. 


Canada. —R efined indium was produced at Teck Resources 
Ltd.'s (Vancouver) lead-zinc metallurgical complex at Trail, 
British Columbia, and at Xstrata plc's (Zug, Switzerland) 
Kidd Creek copper-zinc metallurgical operations at Timmins, 
Ontario. Indium production capacity at Trail was about 75 Uyr. 
Actual production would be determined by the availability of 
indium-bearing concentrates. Xstrata produced 11.5 t of refined 
indium at Kidd Creek in 2009 (Xstrata Copper Canada, 2010, 
p. 15). | 

China.—China was а major global producer of primary : 
indium. China Metal Market— Precious & Minor Metals 
Monthly (2009b) estimated that there were approximately 40 
indium producers in China. Huludao Zinc, one of the leading 
indium refineries in China, had the capacity to produce 50 Vyr 
of primary indium. In June, the company reached a monthly 
production record of 3 t of refined indium and 1.34 t of indium 
sponge. | 

Around midyear, China's Government launched a series of 
environmental regulations that restricted nonferrous pe 
production, including byproduct metals such as bismuth an "e 
indium, after emissions from a lead smelter reportedly poison А 
several hundred children in Shaanxi Province. In Hunan | 
Province, at least five plants that produced indium MUN 
down during this time because of pollution problems. i : 
closures reduced indium output, which possibly сопе 
the higher indium prices during midyear (Ryan's iren | 

The 2009 indium export quota was 233 t. The ШМ bus 
quotas, released in early 2009, totaled 139.8 t of Rs ай 
17% from the first export quota total of 2008. The de d 
accounted for 60% of total exports for the ыра а h 
was based on production quantities from 2005 s 2008. The 
export quantities and values from 2006 to Octo à А 
second batch of export quotas, released on un xd 
t. Leading exporters in 2009 were Hunan vcrum China 
Plant Torch Metal Import & Export Co., к с & Тгаде 
Tin Group Со., Ltd., and Nanjing iod an precio us 
Development Co., Ltd. (China Metal Mar : Week, 2009 
Minor Metals Monthly, 2009c; Platts Мем аш 

China's Government reduced the export at reduced 
from 15%, effective July 1. The Бо. a] market. Ноуеу© 
increase China's competiveness In — tà ae 
it was reported that some producers tly improve marke " 
if the tax reduction did not significantly laimed tha 


al 
А : X rters С | 
conditions in China. Some licensed expo t of the coun 
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tax encouraged the smuggling of oni pue indiu 
Nanjing Germanium Factory Co., 110» и" 
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producer, constructed ап indium refining facility in Laos to 


avoid the export tax (Ryan's Notes, 2009c; Watanabe, 2009a, e). 


Annual indium consumption in China in 2009 was reported 
to be about 40 t, of which 65% was used for the production of 
ITO and 696 was used for alloys and solders. However, China's 
indium consumption may significantly increase in the coming 
years as leading Japanese ITO producers consider constructing 
ITO plants in China alongside the increased flat-panel display 
manufacturing that has been taking place in China. Nippon 
Mining & Metals planned to build an ITO production unit at 
its facilities in China, which were used to process copper and 
other metals. The decision was made following announcements 
made by Japanese, South Korean, and Taiwanese flat-panel 
makers to increase their production capacities or build new 
production plants in China. Mitsui Mining & Smelting Co., Ltd. 
(Japan) was also considering constructing an ITO production 
base in China. It is uncertain how this will affect global indium 
consumption, as smaller Japanese ITO producers may not 
continue to operate if ITO production increasingly shifts to 
China. However, it was also reported that some Japanese ITO 
producers were turning down Chinese partnerships in order 
(0 protect their proprietary technology (Metal-Pages, 2009b; 
Watanabe, 20094). 
| Suzhou GroupSat Solar Co. began constructing a copper- 
indium-gallium-diselenide (CIGS) solar cell manufacturing 
plant in Suzhou, Jiangsu Province, which was scheduled to 
begin producing in 2010. The plant would have the capacity to 
produce 25 megawatts per year of CIGS solar cells (China Metal 
Market—Precious & Minor Metals Monthly, 20092). 

France, —Nyrstar NV's Auby zinc smelter had an indium 
recovery plant that produced a concentrate grading 2094 indium, 
which was sold to third parties for further processing. 

Germany.— ndium was produced at PPM Pure Metals GmbH 
(Langelsheim) and Norddeutsche A ffinerie AG (Hamburg). 

PPM recovered indium from indium-containing materials at its 
special metals production facility in Langelsheim. The company 
produced high-purity indium ingot, semifinished products, and 
indium compounds. Norddeutsche A ffinerie AG also produced 
high-purity indium, which it consumed for the development of 
Solar cells, 

Japan.—In addition to China, Japan was a si gnificant 

о Indium producing-companies included 

e у i 
Meal Ni eh v о о о Ltd., Nikko 
СА шалу. g elting, Sumitomo Metal Mining 
d. : d Тоћо Zinc Co., Ltd. Dowa Metals & Mining 
Sg = an indium recycling facility in Akita Prefecture. 
indium equ at the facility was 150 Џуг of secondary 
bia, За а ч had the capacity to produce 70 t/yr of 
n mes кај ома 5 production was sold to consumers 
secondary € retec had the capacity to produce 200 t/yr of 

еи = at 15 ITO target recycling plant in Fukuoka. 

nds а eading consumer of indium. Major Japanese 
Smelting fS d ITO producers Mitsui Mining & 
Tosoh Сор ps ining & Metals, Sumitomo Metal Mining, 
Metal о | vac Technologies, Inc. Nippon Mining & 
Dd € world's leading ITO production plant—the 
July, the c per-month (Ито) Isohara plant near Tokyo. In 

ompany confirmed plans to further increase ITO 
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production capacity at Isohara by the end of summer owing to 
increased flat-panel demand in China and the United States. 
However, the size of the increase was not announced. Mitsui 
Mining & Smelting reportedly operated the second leading ITO 
manufacturing plant, the Omuta plant in southern Japan, which 
had the capacity to produce about 20 to 30 t/mo of ITO. Dowa 
estimated that Japanese indium consumption in 2009 totaled 
602 t, with 525 t (8796) used for the production of ITO. Primary 
indium consumption was 240 t, with 70 t (2996) from domestic 
producers, and the balance was imported. Secondary indium 
consumption was 362 t (Platts Metals Week, 2009d, e; Roskill's 
Letters From Japan, 2009). 
The Japanese Government planned to include gallium and 
indium in its rare-metal stockpile. Japan's metal stockpile 
was created to support stable economic conditions for key 
domestic industries that consumed these metals. The Ministry 
of Economy, Trade, and Industry requested a $2 million 
supplementary budget for stockpiling; a portion of this budget 
would be allotted for purchasing gallium and indium. Once the 
budget was approved, Japan Oil, Gas, and Metals Corporation 
(the government agency that manages the stockpile) would 
purchase the metal from domestic producers or consumers. The 
un of indium held in the stockpile would be equivalent to 
ys worth of domestic consumption (Platts Metals Week, 
2009b). 
Korea, Republic of. —The Republic of Korea also held 
а stockpile of indium. In addition to indium, the country 
stockpiled other metals—such as aluminum, cobalt соррег 
о. molybdenum, nickel, silicon, and vanadium e. 
prepare for national emergencies. In 200 
budgeted $200 billion for the national = M 
which 20% was allocated fo NEN ud 
| EW, r the procurement of minor metals 
including indium. In 2008, the Republic of Korea's Public | 
Procurement Service Was reported to have purchased Stof 
indium from Korea Zinc Co., Ltd. for the stockpile (PI 
Metals Week, 2009Ь, с). ч 
_ Когеа Zinc produced primary and secondary indium at 
its Onsan zinc refinery. Production capacity at the р] 
thought to be 200 Uyr of indium, of which 100 и: с 
and 100 Џуг was зесопдагу. Secondary feedst k 
from Japanese ITO producers. m 
Peru.— Refined indi 
d Indium was produced at Doe Run Реги [а 


Oroya metallurgical complex (te : 
трог 
2009) and Votorantim Metais’ рогату closed as of June 


Russia.—Chelyabinsk Zinc Pla 
nt OJSC and Ural Min; 
Mining and 


m. In 2009, annual 


pected to Continue to 


rise as 7 | 
the flat pane] market continues to ехрапа 
, assuming th 
at 
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flat-panel display manufacturers continue to rely on ITO as 

the transparent conducting material. Although ITO substitutes 
have been developed, there is no evidence of a significant shift 
towards the use of these alternative materials in flat-panel 
displays. The LCD market still has significant room for growth; 
LCD television penetration has remained low, according to 
Corning Inc. The company estimated that only 8% of installed 
televisions worldwide were LCDs. Toshiba expected global 
sales of its LCD televisions during fiscal year 2011 to increase 
by 80% compared with sales in fiscal year 2009 owing to 
increased demand in emerging markets. The Japan Electronics 
and Information Technology Industries Association forecasted 
global demand for flat-screen televisions would increase to 180 


million units in 2012 from 86.2 million units in 2007 (Ryan's 
Notes, 2008, 2009a). 


The solar cell industry is experiencing growth, and the amount 
of indium consumed for this market may increase substantially 
in the future. According to Indium Corp., indium demand for 
thin-film CIGS solar cells potentially could increase to 300 Џуг 
by 2013. Indium consumption for CIGS in 2009 was nearly 30 
to 35 t/yr. Strong investment in CIGS solar cell projects coupled 
with new or recently expanded manufacturing plants in Europe, 
Japan, and the United States indicated that indium consumption 


for solar cells was expected to increase globally (Platts Metals 
Week, 2008; Watanabe, 2008). 
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ТАВГЕ 1 
U.S. IMPORTS FOR CONSUMPTION OF UNWROUGHT INDIUM METAL, 


BY COUNTRY! 
DS | — — 208 2009 
Quantity Value — Quantity | Value 

Country (kilograms) (thousands) _ (kilograms) (thousands) 
Belgium 12,100 $5,360 . 8.790 $2,860 
Canada и aA 27,900 13,400 44,600 13,400 
China ^  t—i<‘i‘OS 51,200 27,000 19.000 7,040 
Costa Rica BRIAN 87 9 = Е 
бетау 0 848 381 57 19 
Hong Kong - mE 5.490 1,860 5.910 2.050 
Israel о А 28 5 = = 
Japan 25,800 12,000 12,000 3,690 
Korea, Republic of = 2,020 1,030 3,320 973 
Malaysia = 23 3 322 69 
Peu BEEN 2,660 1,110 2,570 737 
$їпрароге | | 237 119 - => 
Sweden = | Е 169 25 - Т 
Switzerland — ^ 213 26 594 26 
Taiwan mM | ОЕ 876 152 1,600 563 
United Kingdom с. е _ 14,200 7,070 6,500 3,780 
Total 144,000 69,500 — 105,000 35200 
-- Zero. Нава 


1 : 5 EAR 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 


TABLE 2 
INDIUM: ESTIMATED WORLD REFINERY PRODUCTION, BY COUNTRY? 


(Metric tons) 


_  _ — Coury ___ _ 7 295 2008 2007 зой уу — 
Belgium "m 30 30. "Ne оз aS 
Brazil Е s г EJ 
Canada = ==: 45 50 50 45 р 
China и "E 370 ' 400 ' 370' 340 ' 280 

3 
Germany = 10 10 T) 10 | 
MAY. e з зз) ез шу gri 5 5 5 5 : 
Japan MEN К 70 55 60 65 E 
Kazakhstan — | (4) ' (4) " (4) " (4) ' 

Korea, Republic of - 50 60 ' 70 75 е 
Netherlands A 5 5 5 5 и 
Per _ M | 7 i 6 5 d 6 > 
Russia Е == d r 25 
e atc «UA aom 10 10 |) ' 10" 

. 5 
Ukraine — O BEEN NA NA NA NA | 
United Kingdom 5 5 5 : RA 
o кА "E HMM Ar M om 
‘Revised. NA Not available. -- Zero. Мани а о 22016 


| | 
World totals and estimated data are rounded to no more than three significant digits; may not add to total 
1 01815 shown 


?Table includes data available through August 4, 2010. 

"Production of indium reinstated, because both PPM Pure Metals GmbH (PPM) and Norddeutsche Affinerie A 
reported that they were producing indium in 2007. NA is reportedly using its own indium in designing ne € AG (NA) 
technologies, but no estimates of indium production were actually available. This data represents on| w solar cell 
production by PPM at the company’s Langelsheim special metals plant. МУ estimated 

‘Less than У; unit. 


5 ЕЎ ; 
Information is not adequate to estimate production. 
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IODINE 
By Marc A. Angulo 


Domestic survey data and tables were prepared by Cheryl J. Crawford, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


Iodine production and apparent consumption in the United 
States decreased in 2009 compared with that of 2008. Data for 
production and apparent consumption were withheld to avoid 
disclosing company proprietary data. Reported consumption by 
producers and consuming industries was 4,550 metric tons (t) in 
2009 compared with 4,590 t in 2008. Crude and sublimed iodine 
exports increased to 1,160 t valued at $22.9 million in 2009 
compared with 950 t valued at $17.4 million in 2008. Imports of 
crude iodine decreased to 5,190 t valued at $133 million in 2009 
compared with 6,300 t valued at $144 million in 2008. World 
production, excluding United States production, was estimated 
to be 28,500 t in 2009 compared with 26,500 t in 2008. 


Legislation and Government Programs 


After a 1-уеаг trial period and extensive study of health 
effects, the U.S. Environmental Protection Agency (EPA) 
approved the restricted use of the soil fumigant iodomethane 
(methyl iodide) as an alternative to the ozone depleting methyl 
bromide. In May, the EPA concluded its reevaluation of the 
fumigant and mandated regulations on all users. Under the 
regulations effective September 2008, companies must provide 
training for employees and satisfy risk mitigation requirements 
set by the EPA. Respirators or ducted fan and blower systems 
must be used by workers applying the fumigant. Tarps must be 
placed over treated fields, and buffer zones must be established 
around fields where the fumigant will be applied. Use of the 
fumigant is prohibited within a specified distance from such 
sites as day care facilities, nursing homes, prisons, and schools. 
Methyl iodide can be used to control insects, nematodes, plant 
pathogens, and weeds and may be used on crops and plants such 
| ornamentals, peppers, strawberries, tomatoes, trees, turf, and 
vines. Field tests were underway in Washington to determine if 
the climate—weak sunlight intensity and cooler temperatures— 
ied the dissipation of the fumigant, leading to a risk of 
eum (Chemical and Engineering News, 2008; U.S. 

nvironmental Protection Agency, 2009). | 


Production 


m Geological Survey derived domestic production 
table ^ s from a voluntary canvass of two U.S. operations 
of 2008 D ош decreased slightly in 2009 from that 
Proprietary date e withheld to avoid disclosing company 
M PAG subsidiary of Toyota Tsusho America, 

odine Co ced iodine near Vici, Dewey County, OK. Woodward 
produced ie (owned by Ise Chemical Corporation of Japan) 

ойга pic үш Woodward, Woodward County, OK. 
its Atlant nited Kingdom) completed development of 

5 Prospect in northern Montana, which included 
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drilling its first production well, construction of iodine and 

gas separation buildings, and laying a 9-mile long gas pipeline 
extension. [ofina commenced continuous iodine production 

in late July. The prospect consists of sodium chloride brine 
with high concentrations of iodine, located between two 

major biogenic gas fields. The company was also considering 
development of its Triton prospect, a 30,000-acre site located 
in southern Montana (Іобпа plc, 2008; 2009a, p. 1). By 
implementing its Wellhead Extraction Technology (WET), a 
method that is expected to reduce operating costs and capital 
expenditures, Iofina contended that both locations would prove 
to be economically successful (Iofina plc, 2008b; 2009a, p. 3). 
In August 2009, Іобпа acquired Kentucky-based H&S Chemical 
with the intent to produce and sell iodine derivatives based on 
its iodine production (ICIS Chemical Business, 2009). 


Consumption 


i apparent consumption of iodine, which Is withheld to 
avoid disclosing company proprietary data, dec 

| decreased by 20% 

in 2009 from that of 2008. Reported consumption by edid 
industries was 4,550 t in 2009 compared with 4,590 t in 2008 i 


and imported iodine were used to rod j . 
iodine compounds, usually by Кк maia iiie 
However, 18 of the 22 companies to which a survey fo a 
was sent responded to the annual or preliminary aes n 
representing 81% of the total consumption by maio PA. 
users of iodine (tables 1, 2). ешеш 
Uses for iodine in manufacturing decreased by 194 in 2009 


mpany accounted 
Dorganic and 
e. 


for the decrease in use of iodine for К]. Other i 
organic iodine compounds increased in tonnag 


Specifications 


Commercial crude iodine normally has a т; 
99.5% to 99.8%, depending on the Supplier s 
of quantity, are primarily insoluble materials | 
and water. The U S. Pharmacopeia Specifies ' 
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and disinfecting chemicals. lodophors, chemical complexes 
designed to carry large amounts of iodine which are highly 
water soluble, were incorporated into disinfectants for use in 
dairies, food processing plants, hospitals, and laboratories. 
The iodophor, polyvinyl pyrrolidinone-iodine (PVP), was used 
owing to its bactericidal, fungicidal, germicidal, and general 
disinfecting properties. The National Aeronautics and Space 
Administration (NASA) uses iodine in its water disinfection 
process on all manned space flights and in the international 
space station. Iodine is a cost-efficient, effective, and simple 
means of water disinfection. 
Catalyst.—lodine catalysts were used to manufacture 
acetic acid and synthetic rubbers. Acetic acid was used in 
the manufacture of certain adhesives, dyes, pharmaceuticals, 
plastics, surface coating, and vinegar. lodine is employed in the 
production of acetic acid using the Monsanto process. Catalysts 
were generally recycled and reused in new processes. 
Chemicals. _lodine is used as a stabilizer in the manufacture 
of nvlon for tire cord and carpets and for converting resins, tall 
oil, and other wood products to a more stable form. 
Nutrition.—lodine was an essential component of thyroid 
hormones, which directly affect processes in the brain, muscles, 
heart, pituitary gland, and kidneys. lodine deficiency causes 
goiter in adults, increased mortality and impaired cognitive 
dev elopment in children, and reproductive failure. Iodine 
deficiency disorder can be pre ented by consuming about 150 
milligrams of iodine per day for a human adult (Institute of 
Medicine of the National Sciences, 2006). | 
Owing to expanded salt iodization campaigns to reduce 
iodine deficiency, 70% of households in the developing world 
consumed iodized salt in 2009, compared № ith only 20% in 
1990 (Micronutrient Initiative, 2009). lodized salt is table salt 
mixed with a minute amount of ‘ода!е. КІ. or sodium iodide. 
Bakers in Australia and Belgium are mandated by law to only 
use iodized salt in their bread to fight iodine deficiency in their 
countries (Drake, 2009; Expatica, 2009). 
Pharmaceuticals.—Radiopaque agents, drugs that absorbs 
x rays, are used to help diagnose certain medical ailments and 
њу contain iodine. Radiopaque-diagnosed medical problems 
include brain disorders, cardiac disease, central nervous i 
disorders, с erebrospinal fluid, disk disease, наши 
(gall bladder) disorders, peritoneal disorders, splenic au 
опа! vein disorders, urinary track disorders, and vascular à 
ete Potassium iodide was used as an expectorant vA : 
medicines. Hydriodic acid and KI were used in the synt um ч 
ien phetamine, ethylamphetamine, and M i ic 
жй regulated stimulants. эе AIS |-131 was used to trea 
МАРА ar merthyroidism. 
thyroid seit in digital imaging have 
Other dee Je prints and overhead transparencies without 
produced electronic 3s ing film. The majority of current feature 
the need for wet „учи та рай printed film for shooting since 
films, шуен: * сув resolution. In the next decade, uses 
film provid pim A тара may be limited to specialty 
of iodine 1n films = x а Е technology for motion pictures 
film imaging as digital imagery 


' , inters become more 
> ipment and printe 

. ves and digital equ 

improv es 


affordable. 
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Using iodine as a radiocontrast agent in x-ray imaging has 
been found to increase the risk of kidney failure and should be 
used with caution on patients with impaired kidney function ©: 
(Tung, 2006). Barium sulphate, which was used primarily in | 
digestive system imaging, can be used as an iodine substitute : 
but is also known to cause complications. Many elements have d 
higher atomic numbers than iodine; however, no other element Ms 
has the chemical characteristics that allow iodine to form 
soluble compounds with low toxicity. It is these latter properties M 
which make iodine-containing contrast media suitable for ux 
radiography. X 

lodine is used for manufacturing iodine-adsorbed polyvinyl 
alcohol polarizing films for liquid crystal displays (LCD) for а 
electronic equipment, including appliances, computers, digital 2 
cameras, personal handheld devices, and televisions. Polarizers 14 
аге added to LCDs to enhance the light contrast between the 
screen and the liquid crystals, making the LCD more visible. 


These polarizers are usually made from stretched polyvinyl 
alcohol films that contain iodine. 


Prices 


Prices for iodine and its derivatives continued to increase in 
2009. The average free alongside ship (f.a.s.) value for exported 
crude iodine in 2009 was $19.74 per kilogram, an increase 
from $18.30 per kilogram in 2008. The average declared соз, 
insurance, and freight (c.i.f.) value for imported crude iodine ^ 
was $25.54 per kilogram in 2009, an increase from $22.90 per е 
kilogram in 2008. The average declared c.i.f. value for iodine 
imported from Chile, the major source of imported iodine for 
the United States, was $26.59 per kilogram in 2009 compared 
with $23.57 per kilogram in 2008. The average declared cif. 
value for imported crude iodine from Japan was $19.90 per 
kilogram in 2009, an increase from $19.40 per kilogram їп 
2008. | 

The price of crude crystal iodine, 99.5% minimum purity, 11 
§0-kilogram drums delivered to the United Kingdom ranged 
from $28.50 to $30 per kilogram in January. Їп December, the 
price increased to $30.80 to $31.80 per kilogram (Industrial 
Minerals, 2009d, e). 

Actual prices for iodine are negotiated on long- and 
short-term contracts between buyers and sellers. 


' 


Foreign Trade 


Net trade is not easily defined since iodine was exported 
and imported in many forms other than elemental iodine # 
KI. Exports of crude iodine increased to 1,160 t with | г : 
value of $22.9 million in 2009 compared with 950 t va ji m 
$17.4 million in 2008 (table 3). Exports of KI decreased | 
t with an f.a.s. value of $2.7 million in 2009 compared e 
568 t valued at $11.3 million in 2008. Imports of n 200 
decreased to 5,190 t with a c.i.f. value of $133 pen liable 
compared with 6,300 t valued at $144 million : ш 56.0 
4). Imports of KI decreased to 259 t with a с-1.1. : Ме asa 
million in 2009 compared with a total of 564 t valu 
million in 2008. 
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World Review 


World production of iodine, excluding the United States, was 
estimated to be 28,500 t in 2009 compared with 26,500 t in 
2008 (table 5). Chile was the world's leading producer of iodine, 
followed by Japan and the United States. 

World consumption of iodine and its derivatives was 
estimated to be 25,500 t in 2009, a 13% decrease from 29,200 
t in 2008. Production from Chile accounted for 53% of that 
tonnage; Japan accounted for 25%; and the United States 
accounted for 5%. Other producing countries accounted for 3% 
of the iodine supply, and iodine recycled in the manufacturing 
process accounted for 14% (Sociedad Quimica y Minera 
de Chile S.A., 2010а, p. 12). Human and animal health and 
nutrition represented 5596 of iodine consumption in 2009, 
with x-ray contrast media, disinfectants, and LCD screen 
manufacture representing the other major end uses (Sociedad 
Química y Minera de Chile S.A., 2009, p. 16; 2010a, p. 12). 
Under the category for other or unknown applications, an 
estimated 16% of iodine consumption may be in industrial 
catalysts (Kanto Natural Gas Development Co., Ltd., undated). 

The leading consuming region was Western Europe, with 39% 
of world consumption, followed by the North America with 
24% of world consumption, China with 8%, Japan with 796, and 
India with 6%. A breakout was not available for the remaining 
16% of world consumption (Іобпа plc, 2009b). 

European Union.— The European Union announced that the 
27 member countries are prohibited from using or selling iodine 
for the purpose of disinfecting drinking water after October 10, 
2009 (Paddling Instructor, 2009). lodinating water is considered 
a safe means of disinfection if consumed during short periods. 
However, according to the U.S. Center for Disease Control, 
chronic exposure to iodinated water may result in adverse health 
effects, and ingestion is not recommended by persons with 
thyroid disease or known iodine allergy or by pregnant women. 

Chile.—Sociedad Química y Minera de Chile S.A. (SQM), 
the largest iodine producer in Chile, reported sales of 7,200 
tof iodine and iodine derivatives valued at $190 million in 
2009 compared with 10,500 t valued at $247 million in 2008. 
The decrease in sales was attributed to the global economic 
downturn, which adversely affected sales of biocides used in 
the automotive industries and construction (Sociedad Química 
AS de Chile S.A., 20106). In response to the downturn, 
|. ce suspension of operations at its El Toco and 
| E oe mining facilities. In the event of a faster than 
Rud ed recovery in the iodine market in the coming years, the 
e its available inventory and installed capacity 
de Chile aa oe rapidly (Sociedad Quimica y Minera 
varid п | | SOM estimated that it held 25% of the 
Miis de с к к and its derivatives (Sociedad Química y 

.А., 2010а). 
ры ibi а leading iodine producer in Chile, 
0 replace its en а тее П КАК was expected 
Minerals. 20090) agunas, Region I (Industrial 
ы. нх а publicly held Canadian company 
commissioned ш ы а тїпе in northern Chile, 

008 with the int gitate leaching processing plant in late 

ent to increase production to 1,500 metric 
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tons per year (t/yr) of iodine from 1,000 t/yr. The $26.5 million 
plant was expected to increase recovery of iodine to more than 
75% from 55%, reduce processing time from several months to 
less than 24 hours (reducing the need for new heap-leach pad 
construction), and reduce water consumption by 25%. However, 
full startup had been delayed since the crushing and grinding 
section of the plant was inadequate to handle the higher than 
expected sodium sulfate levels found in the mine. In late 2009, 
the company announced plans to reconfigure the crushing and 
grinding circuit to adequately handle the various ore types and 
have the plant fully operational in 2011. To mitigate any loss 
of production during this transition, the company increased the 
amount of ore delivered to its heap-leach operations (Atacama 
Minerals Corp., 2008, 2009). 

Turkmenistan.—Two new iodine operations were expected 
to become operational in Balkan Welayaty. A plant in Hazar, 
formerly Cheleken, was expected to produce 350 t/yr of iodine 
and a plant in Khazar Boyadag was expected to produce 300 t/yr 
of iodine (News Central Asia, 2009). 


Outlook 


| Тһе Chilean producers, which produced 5394 of the global 
iodine supply in 2009, were operating near capacity and were 
expected to expand production in response to changes in 
demand. Prices continued to increase Owing to an imbalance 
between supply and demand observed in 2008 and 2009 
(Industrial Minerals, 2009b). 

The economic slowdown experienced in most countries 
directly affected nylon production for the automotive indust 
biocides in paints for construction, and polarizing films fi ш 
LCDs. Demand in the health and human nutrition sector S 
remained steady during the economic downturn and we | 
expected to remain steady throughout 2010. New a p 
in agrochemicals Were expected to increase nd for н 
ЗОМ projected overall demand їп these markets to n ~ a 
the end of 2010 (Industrial Minerals, 2009a: Socied По = Py 
y Minera de Chile S.A., 20103), | шш; 

Demand in other segments of the iodine market w li 
to be maintained. The water treatment market was о 
to Increase, with more growth anticipated in Asian Bae 
Expanding treatment of municipal water supplies си 
the demand Гог biocides and disinfectants in th Pin 5 
_ As more countries implement leg raus 
lodization, the global demand for 10 
increase. 

Use of x-ray contrast media, whi 
iodine, was expected to increase. id Шр ва E 

on an 


aging population could possibly result in increased d 
todine-containing x-ray contrast media а: 


islation Mandating salt 
dized salt is expected to 
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TABLE 1 


a 
- SALIENT IODINE STATISTICS! 
(Metric tons and dollars) 

bí 

р = 205 2006 2007 2008 ~ 2009 
United States: ——— DOS 

Ў "Production ——— mM 1,570 м W w 

Empo: LLLÓLZSEÉLÓLILIÓISI 0 
| Quantity, for соп риот 6250 5,640 _ 6,060 6,300 5,190 

: Price, average’ dollars бег kilogram 16.75 19.34 21.01 2152 i 2555 | 
“Буроо... 240 1,580 1,060 9о 1160 
Consumption: ETE С 
Е Reported? о. 5680 _ 4,570 4,470 4,590 4,550 
__Арра но м w м 
World, production* DSN 26,500 26, 700. | 26,300 __ 260% 28500 


“Estimated. W Withheld to avoid disclosing company proprietary data. 

'Data are rounded to no more than three significant digits, except prices. 

"Source: U.S. Census Bureau information reported by Harmonized Tariff Schedule of the United States code 2801 .20.0000. 
ЗСов!, insurance, and freight valuation. 

*Reported by voluntary response to the U.S. Geological Survey from a survey of domestic establishments. 

‘Calculated using domestic production plus imports minus exports plus adjustments for government and domestic 


industry stock changes. 


TABLE 2 
DOMESTIC CONSUMPTION OF IODINE, BY PRODUCT! 


ТЭ 2008 - ||. 200 о 
Number Quantity Е Number Quantity 

_ РМ — . — .....Ofplants _ (metric tons) ^  ofplants — (metric tons) 
Inorganic compounds: = 

_ Crude iodine | i 7' 688 7 505 

. Resublimed iodine C NN 7' 45 7 62 

_ Potassium оде — — 4' 410 4 167 

_ Sodium iodide Е 5 112 5 193 

_ Hydriodic acid | PEN u 3 78 3 195 

_ Potassium iodate "EM 3 28 3 T 

. Miscellaneous iodate, and iodides? 2 38 2 37 

Е Other inorganic compounds _ 5 439 5 510 


Тога] XX? ү 
Ед ОАЕ алс м 1,840 ХХ 3 1,690 


Organic compounds: 


Ethylenediamine dihydroiodide 2 211 2 23 
Povidine-iodine (iodophors) 2 468 2 32 | 
ја т БЕЕН НРК 
.. Other organic compounds‘ TEM 9 2,070 7 2.310 


"Revised. XX Not applicable. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

Includes ammonium iodide, calcium iodate, and cuprous iodide. 

*Nonadditive because some plants produce more than one product concurrently, 

‘Includes methyl and (or) ethyl iodide and other unspecified products. 

"Reported by voluntary response to the U.S. Geological Survey in a survey of domestic establishments. 


_ Total XX? ) — хх —_ 
_ Grand total XX 220 | 20 
АЙ 4580 459 
С—————————_ 
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TABLE 3 
U.S. EXPORTS OF CRUDE IODINE AND POTASSIUM IODIDE, BY COUNTRY OF ORIGIN’ 


2008 | 20909 . | 
Quantity Value’ Quantity Value’ 
Type and country of origin’ (metric tons) (thousands) (metric tons) (thousands) 
Jodine crude/resublimed: | m с EE 
Argentina ——— 2 $22 8 $76 
_ Belgium AED 6 143 23 
_ Canada 137 2.990 154 3,570 
_ Costa Rica m (4) 4 8 8 
"Egypt – EM Е = 5 144 
-El Salvador - nui - - 6 42 
France NONO 12 92 29 
_ Germany | 667 11,800 779 15,300 
Italy 35 788 90 2,180 
Јарап 11 168 14 222 
~ Malaysia ssts—~—S T 53 2 13 
Mexico - | 52 964 67 854 
 Othe? |. EE 22 241 25 425 
(o Tod | 950 — V0 1160 22900 
Potassium iodide:* a 
Australia — 30 578 164 
- Brazil (4) 4 37 
Chile EE 98 1.940 E - 
"Frane = 327 6.840 29 792 
Guatemala 5 100 
Korea, Republic of T 133 12 108 
"Kuwait —— 23 140 (4) 8 
_ Malaysia 6 184 1 32 
_ Mexico 14 301 10 297 
Netherlands 6 183 15 
Taiwan 47 607 40 610 
Turkey 6 155 8 245 
Other’ 1 71 EE ыды 310 
^. Total 568 11,300. 6 2720 


-- Zero. 


‘Data are rounded to по more than three significant digits; may not add to totals shown. 
Declared free alongside ship valuation. 


: Export information for crude and resublimed iodine and potassium iodide are reported by Harmonized Tariff 
Schedule of the United States codes 2801.20.0000 and 2827.60.2000, respectively. 
“Less than У unit. 


5 è | NS К 
Includes countries with quantities less than 10 metric tons. 
“Potassium iodide contains 76% crude iodine. 


7 А : are d 
Includes countries with quantities less than 3 metric tons. 


Source: U.S. Census Bureau. 
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World totals, U.S. data, and estimated data are round 


TABLE 4 
U.S. IMPORTS OF CRUDE IODINE AND POTASSIUM IODIDE FOR 
CONSUMPTION, BY COUNTRY OF ORIGIN! 


ЕЕЕ oo 2009 


Quantity Value? Quantity Value? 
(metric tons) (thousands) (metric tons) (thousands) 


Type and country of origin 


Iodine, crude: 
О сме АН 5.290 5125,000 4290 5114,000 
France 7 46 833 7 187 
India Е 2 19 615 
7 Japan m 963 18,700 871 17,300 
~ Other! m Е (5) 21 2 25 
Total m 6300 __ 144000 5,190 133,000 
Potassium odide” У 
Brazil m 165 2,610 22 632 
© Са — 258 5,730 183 4,560 
_ Chile 112 3,500 35 471 
United Kingdom —— 23 163 8 188 
, Other* an 7 141 y 144 


Total "EMEN 564 12,100 259 6,000 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


’Declared cost, insurance, and freight valuation. 
"Import information for crude iodine and potassium iodide are reported by Harmonized Tariff Schedule of 


the United States codes 2801.20.0000 and 2827.60.2000, respectively. 
*Includes countries with quantities less than 10 metric tons. 


"Less than М unit. 
Gross potassium iodide contains 76% crude iodine. 


Source: U.S. Census Bureau. 


TABLE 5 
CRUDE IODINE: ESTIMATED WORLD PRODUCTION, BY COUNTRY! 


‘Table includes data available through June 24, 2010. 
Includes iodine production reported by Servicio Nacional de Geologia y Mineria. 


(Metric tons) 

_ Country 2005 2006 2007 2008 2 
Azerbaijan 300 300 300 е 
= 300 
Chile 15,346 * 16,494 * 15,473 * 15,503 4 | 4 

China E 550 560 570 570 ге 
Indonesia —— d m 75 75 P 
Japan _ 8,095 * 8,724“ 9,282‘ 9,500 : 
Russia 300 300 300 300 е 
Turkmenistan шы ЕСС 270 270 270 27 s 
United States 1,574 * w w ; ph 
Uzbekistan 2 2 2 ii Ш 

nis уыш зс ст, 2 

Tou 26,500 _ 26/00 330 2 
W Withheld to avoid disclosing company proprietary data; not included in total. | 


ed to no more than three significant digits; тау not add to totals sho 
Wn. 
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TRON AND STEEL 
By Michael D. Fenton 


Domestic survey data and tables were prepared by Hoa P. Phamdang, statistical assistant, and world production tables were 


prepared by Glenn J. Wallace, international data coordinator. 


The global economic recession, which caused the global and 
U.S. steel industries to contract during 2008, continued into 
2009. The longest recession (18 months) ever to occur in the 
United States was declared over in June 2009 by the National 
Bureau of Economic Research (Aversa, 201 0), but consumer 
demand remained weak through yearend. The contraction of the 
U.S. steel industry continued into 2009 with lower operating 
levels and additional layoffs. Capacity utilization for raw steel 
production dipped to a low of 4 1% in April and rose to 62% 
by the end of the third quarter of 2009. Idling blast furnaces, 
declining steel prices, decreasing steel-product demand, and 
decreasing Steel service center inventories caused employee 
layoffs at several steel plants and downstream industries. 

The U.S. steel industry suffered from the weakened demand 
for steel materials by the automotive industry, related to the 
economic recession. Greater long-term concern was based on 
the threat of higher Government fuel standards, which would 
Promote substitution of aluminum, carbon fiber, magnesium, 
plastics, and titanium for steel. Under new proposed standards, 

З. passenger vehicles and light trucks would be required to 
raise fuel efficiency by 5% yearly to an average of 35.5 miles 
Per gallon by 2016 (Crangle, 2009). 

According to the World Steel Association (WSA) (2010a), 
China Was the top steel producer in the world during 2009 [568 
million metric tons (Mt)], with its leading steelmaker, Baosteel 
(31.3 Mt), Placing second behind the world’s leading steelmaker 
ArcelorMittal (77.5 Mt). India became the world's third-leading 
steel producer (56.6 Mt), followed by the United States (59.4 
Mt), and Russia (59.2 Mt). China ranked first in the world for 
total exports and net exports of steel, followed by Japan. The 
United States ranked first in the world for net imports of steel 
and fourth for total imports of steel. 

һе American [гоп and Steel Institute (AISI) reported 

>. Production of iron and steel and shipments of steel 
mill products, These data can be regarded as representing 

0% of the raw steel producers in the United States. World 
Production of iron and steel was reported by the WSA and by 
a eovernment agencies. Consistent with international 

age and Federal Government policy, the U.S. Geological 


u | | | 
ny ©у reported all data on топ and steel in metric units unless 
Otherwise Noted. 


Envir onment 


ne change continued to be a si gnificant world political 
only be aoe to the AISI (2009a), this global problem can 
(CO) en: ressed effectively by lowering carbon dioxide | 
oe globally. In mid-2009, the WSA announced its 
Produce; ction recognition Program, which recognized steel 
organizar: who fulfilled their commitment to participate in the 
"dons voluntary CO, emissions data collection program. 
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Two-thirds of the membership took part in the first round of 
data collection, which was a globally consistent calculation 
methodology that would allow production-normalized 
emission comparisons between plants and regions (World Steel 
Association, 2007, 2009). 

The U.S. steel industry has reduced its energy consumption 
per ton of steel shipped by almost one-third since 1990 
(American Iron and Steel Institute, 2009c). During the same 
period, CO, emissions were reduced by 17%. The U.S. steel 
industry has the lowest average CO, emissions per ton of 
steel produced in the global steel industry (American Iron and 
Steel [nstitute, 20092). In 2008, on average, 1.19 tons of CO, 
was emitted for every ton of steel produced. The industry's 
commitment to improving energy efficiency and CO, reduction 
has brought steelmaking processes to an advanced level. 

Thus, the industry continued its C O, Breakthrough Program, 

a partnership with leading universities designed to develop 

new ways of making steel while emitting little or no CO,. 
Research would emphasize carbon sequestration technology and 
alternative energy approaches (Schorsch, 2008). 

The U.S. steel industry has suggested putting carbon fees on 
imports of steel to the United States from any country, including 
China, that does not regulate greenhouse gas emissions to the 
same degree as is done in the United States (Gardner, 2009). 
According to the Alliance for American Manufacturing, the 
Chinese steelmaking industry emits two to three times as 
much CO, as the U.S. industry does. The Chinese expressed 
opposition to carbon tariff policies, which it said, would provoke 
a trade war and would violate World Trade Organization rules 
(Yap, 2009). 


Production 


Raw steel production in the United States was about 59.4 
Mt in 2009, down about 35% from that in 2008 (table 1 ). The 
AISI estimated raw steel production capability to be 116 Mt, 
up slightly from that in 2008. Production represented 51.2% of 
estimated capacity, down from 81.4% in 2008. 

Integrated steel producers smelted iron ores to make liquid 
iron in blast furnaces and used basic oxygen furnaces to refine 
the liquid iron with some steel scrap to produce raw liquid 
steel. The basic oxygen process was used to make 22.7 Mt of 
steel in the United States (American Iron and Steel Institute, 
2010, p. 72). The use of this process decreased to 38.2% of total 
steel production in 2009 from 42.6% in 2008. Blast furnace 
operations in the United States were operated by 5 companies at 
15 locations in 2009 (Iron and Steel Technology, 2010a, p. 230). 

Minimills and specialty mills are nonintegrated steel 
producers that use the electric arc furnace (EAF) to melt 
low-cost raw materials (usually scrap). They also employ 
continuous casting machines and hot-rolling mills that are 


often closely coupled to casting operations. Specialty mills 
include producers of alloy-electrical, stainless, and tool steel; 
high-temperature alloys; forged ingots; and other low-volume 
steel products. About 93 companies operated about 112 EAF 
facilities in the United States during 2009 (1гоп and Steel 
Technology, 20106, p. 122). These U.S. mills used the EAF 
steelmaking process to produce 36.7 Mt of steel, a 30% decrease 
from that in 2008, and accounted for 61.8% of total steelmaking 
(American Iron and Steel Institute, 2010. p. 73). 

Raw liquid steel is mostly cast into semifinished products in 
continuous casting machines. Only 2.5% of U.S. production 
was cast in ingot form in 2009, and subsequently rolled into 
semifinished forms, a slightly lower percentage than that of 
2008. Continuous casting production was 57.9 Mt, or 97.5% of 
total steel production, slightly higher than in 2008 (American 
Iron and Steel Institute, 2010, p. 73). 

During 2008 in the United States, 564 iron casting plants and 
230 steel casting plants were operating (Modern Casting, 2009). 
U.S. casting production in 2008 for gray iron, ductile iron, 
malleable iron, and steel were 3.5 Mt, 3.6 Mt, 0.1 Mt, and 1.2 
Mt, respectively. Casting production for gray iron, ductile iron, 
malleable iron, and steel decreased during 2008 compared with 
that of 2007 by 10%, 8%, 10%, and 6%, respectively. 

Essar Steel Minnesota, LLC (a subsidiary of Essar Steel Ltd.) 
continued development of a low-grade iron ore open pit mine, 
concentrator, and pellet plant operation to supply a new direct 
reduced iron (DRI) plant. The new steel manufacturing facility 
was to include EAFs, thick slab casters, thin soft-reduction slab 
casters, and vacuum degassing/ladle treatment furnaces. This 
operation, located on the western end of the Mesabi Iron Range 
in northeastern Minnesota and adjacent to the community of 
Nashwauk, will be the first integrated mine through steelmaking 
facility in North America. Having all processes on one site was 
to minimize product movement and maximize energy savings. 


Consumption 


Steel mill products are produced at steel mills either by 
forging or rolling into forms normally delivered for fabrication 
or use. Some companies purchase semifinished steel mill 
products from other steel companies and use them to produce 
finished steel products. The accumulated shipments of all 
companies less the shipments to other reporting companies are 
identified as net shipments to avoid double counting. 

U.S. apparent steel consumption, an indicator of economic 
growth, decreased to 63 Mt in 2009 from 102 Mt in 2008. Net 
shipments of steel mill products by U.S. companies decreased 


by 37% to 56.4 Mt compared with those of 2008 (American Iron 


and Steel Institute, 2010, p. 25). Compared with those in 2008, 
shipments of construction and contractors' products, the leading 
single end-use market of steel, decreased by 27% in 2009; 
automotive product shipments decreased by 37%; shipments 

of agricultural and industrial machinery, equipment, and tools 
decreased by 57%; steel service center shipments decreased by 
4095; lumbering, mining, oil and gas, and quarrying industries 
shipments decreased by 62%; and shipments of appliances and 


containers, packaging, and shipping material decreased by 26% 
(American Iron and Steel Institute, 2010, p. 29). 


Prices 


The U.S. Department of Labor, Bureau of Labor Statistics 
(2010), producer price index for steel mill products decreased 
by 25% to 165.2 in 2009 from 220.6 in 2008 (1982 base-100) 
(table 1). The price of hot-rolled steel sheet decreased steadily 
from $509 per ton in January to a low of $380 per short ton in 
June, before increasing steadily to a high of $535 in September 
and October, and then decreasing to $500 per short ton in 
December (Purchasing Magazine, 2010). 


Foreign Trade 


Export shipments of steel mill products by AISI reporting 
companies decreased to 8.4 Mt from 12.2 Mt in 2008 (table 
1). Canada received the largest amount of U.S. exported steel, 
4.3 Mt, 32% less than in 2008 (table 4). Mexico was again the 
second leading importer, receiving 1.8 Mt, 31% less than in 
2008. Imports of steel mill products decreased by 49% to 14.7 
Mt from 29.0 Mt in 2008. Canada, China, the European Union 
(EU), Japan, the Republic of Korea, and Mexico, were major 
sources of steel mill product imports in 2009 (table 5). 

Imports of semifinished steel (table 6) by steel companies аге 
taken into consideration in evaluating apparent consumption 
(supply) of steel mill products in the United States and the share 
of the market represented by imported steel. To avoid double 
counting the imported semifinished steel and the products 
produced from it, the amount of semifinished steel consumed 
by companies that also produced raw steel are subtracted from 
domestic consumption. Between 1993 and 2006, semifinished 
steel imports ranged between 2.5 million metric tons рег year 
(Mt/yr) and 8.5 Мууг. Prior to 1993, the amount was less 
than 0.2 Ми/уг. Taking the imported semifinished steel into — 
consideration, the share of the U.S. steel market represented by 
imported steel was an estimated 25% in 2009 compared with 
28% in 2008. 

On December 30, 2009, the U.S. International Trade 
commission ruled unanimously in favor of U.S. steelmakers 
who were injured by high levels of unfairly traded oil country 
tubular goods into the U.S. market between 2006 and ud 
middle of 2009 (American Iron and Steel Institute, 20090). 
U.S. чее | такег5 had been advocates of complete and - 
strict enforcement of laws against dumping and a 
steel imports from China in order to maintain а 2 е zi zo 
manufacturing sector. China is said to have illegal j (6 in 
than $15 billion on energy subsidies for its steel maus 
2007 (New York Times, The, 2009). | "mm 

At the beginning of 2009, a Buy America а 
added to the proposed $900 billion American à domestically 
Reinvestment Act, which would require use astructure projects 
produced steel in any government-funded _ си d that in 
(Napsha, 2009). Supporters of this provisio the U.S. steel | 
a time of severe economic recession, when nre e 
industry has cut output and laid off Поа from China, 
mid-2007, the Government must curb ned States doubled 
whose shipments of finished steel (0 А 77 000 new jobs 
in the second half of 2008. An estimate Wh en 
would be created by the Buy American P t 


5 
ision. © же jobs 
S eel in 
of the provision claimed that only 1,000 new 
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would be created while as many as 65,000 jobs might be lost 
throughout the economy (Palmer, 2009). Debate also focused on 
the possibility that the Buy American provision would induce 
other countries to retaliate with trade restrictions that would 
adversely affect U.S. export activity (Smith, 2009). 

Regarding the reporting of imports and exports (tables 4—6), 
"fabricated steel products" are those products produced from 
steel mill products but do not include products that incorporate 
steel products with other materials. Examples of fabricated steel 
products are structural steel and steel fasteners. “Other iron and 
steel products" refers to products that are not produced from 
steel mill products. Examples of other iron and steel products 
include iron or steel castings and DRI. 


World Review 


World production of pig iron totaled about 935 Mt, slightly 
more than that in 2008 (table 9). The pig iron production of 
the EU was about 77 Mt, 29% less than that in 2008. Germany 
was the leading producer in the EU, producing about 20 Mt, 
31% less than that in 2008. China continued to be the leading 
producer of pig iron in the world, producing almost 544 Mt, 
16% more than that of 2008. Japan, Russia, Brazil, the Republic 
of Korea, India, and the Ukraine, followed with 86 Mt, 44 
Mt, 35 Mt, 30 Mt, 30 Mt, and 26 Mt, respectively. Russia 
and Ukraine were the only major pig iron producers in the 
Commonwealth of Independent States (CIS). In North America, 
the only major producer of pig iron was the United States, where 
Production in 2009 decreased by 44% from that in 2008. In 
South America, the only major pig iron producer was Brazil. 

World capacity for DRI production in 2009 was estimated 
[0 be about 82 Мууг (Midrex Technologies, Inc., 2010). DRI 
Production worldwide was about 64 Mt in 2009, 3% less than 
that in 2008 (table 9). The leading producer of DRI was India, 
ollowed by, in descending order of tonnage, Iran, Venezuela, 
and Mexico, In 2009, additional DRI capacity of almost 20 

Uyr was under construction in China, Egypt, India, Iran, 

man, Pakistan, the United Arab Emirates, and Venezuela. The 
leading technology was the Midrex process, followed by the 
HYL I and the HYL Ш processes. 

orld production of raw steel was 1.24 billion metric tons 
= 6% less than the revised production in 2008 (table 10). 
a production declined during 2009 in North America 
^»), the EU (27%), the CIS (1676), and South America (2%). 

о Positive growth occurred in China (1396) and India 
res hina produced 46% of world total crude steel in 2009. 
ee E years, production varied widely among major 
hen of the world. Asian countries produced about 65% of the 
m > Steel; the EU, 1276; the CIS, 8%; and North America, 


During 2009, Chin 
Producer, almost 568 
-In descending 


a was again the world’s leading steel 
Mt, a gain of 13% compared with that of 
behind Ch; order of production, the leading producers 
and the R чы Were Japan, the United States, Russia, India, 
71% ак of Korea. These six countries accounted for 
© Seven orld Production. The combined steel production of 
tad SED roducing countries in the CIS was about 97 
“Tease of 16% from that in 2008. Russia and Ukraine 
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remained the leading producers in the CIS. U.S. steel production 
during 2009 was 59 4 Mt, a decrease of 35% from that in 2008. 

MEPS (International) Ltd. determined that the world steel 
capacity utilization was 74% during the first half of 2009. 
During 2009, world maximum steelmaking production potential 
was 1.68 Gt; also in 2009 steel capacity utilization in the Middle 
East, Asia, Africa, the C IS, South America, the EU, and North 
America, was 88%, 86%, 69%, 65%, 58%, 53%, and 50%, 
respectively (Steel-grips Online, 2009). 


Outlook 


The expansion or contraction of gross domestic product 
(GDP), the broadest measure of a nation's economic activity, 
may be considered a predictor of the health of the steelmaking 
and steel manufacturing industries, worldwide and domestically. 
The World Bank’s forecast of global GDP growth for 2009, 
2010, and 2011, was 2.2%, 2.7%, and 3.2%, respectively (World 
Bank, The, 2010). The Internationa! Monetary Fund’s forecast 
of world GDP growth for 2009, 2010, and 2011 was -0.6%, 
4.2%, and 4.3%, respectively (International Monetary Fund, 
2010). The U.S. Federal Reserve's forecast for the U.S. 2009 
GDP growth rate was between -1.5 and -1.0%, and between 
2.1% and 3.3% for 2010 (U.S. Federal Reserve Bank, 2009). 
The 2009 GDP growth for China was 8.7%, and was projected 
to be 10% and 9.994 in 2010 and 201 1, respectively, and that of 
India was 5.7%, 8.8%, and 8.4% for those years, respectively 
(International Monetary Fund, 2010, p. 2). 

MEPS forecast total world steel production in 2010 to 
be 1,395 Mt, up 14% from that in 2009, and 1.625 Mt for 
2014 [MEPS (International) Ltd.. 2010]. MEPS also forecast 
increasing steel production in 2010 in the EU, South America, 
Asia, China, the CIS, and Africa of 22%, 13%, 1296, 10%, 8%, 
апа 6%, respectively. For China, MEPS forecast а 31% increase 
in steel production by 2014 compared with that in 2009 (Locker 
Associates, 2010). 

The progression of the U.S. financial downturn into a global 
economic downturn brought about a global decline of steel 
demand in late 2008 and throughout 2009. Improvement 
through 2010 will depend on the effects of government 
stimulation packages, stabilization of financial systems, and a 
return of consumer confidence. 

World apparent steel consumption (ASC) was expected to 
increase by 11% to 1,241 Mt during 2010, after decreasing by 
6.7% in 2009, and then increase by 5.396 in 2011, to reach a 
historic high of 1.3 Gt (World Steel Association, 2010). China's 
ASC was expected to increase by 6.794 to 579 Mt in 2010, 
and then by 2.8% in 2011. China was expected to account for 
46% of world steel consumption. ASC in India was expected to 
increase by 14% in 2010 and 2011, respectively. The U.S. ASC 
was expected to increase by 27% in 2010, and by 7.596 in 2011. 
The EU's ASC was expected to increase by 14% in 2010 and 
increase by 7.9% in 2011. In Japan and the CIS, the 2010 ASC 

was expected to increase by 10% and 11%, respectively. Japan's 
ASC was expected to decrease slightly in 2011 while that of 
the CIS was expected to increase by 896. Turkey's ASC was 
expected to increase by 13% in 2010 and 2011. 
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TABLE 1 
SALIENT IRON AND STEEL STATISTICS! 


(Thousand metric tons) 


2005 2006 — 2007 2008 2009 
United States: — СЕЕ = 
Pig iron: — E NS 
Production? ——— — ча 37,200 37,900 36,300 33,700 19,000 
aM 51 813 71 51 T 
Imports for consumption? = mm 6,030 6,730 5,220 4,980 2,420 
Direct- reduced i iron: | aia 
Production? 883 — | 220 240 250 260 - 
lu C E E (5 (5) (5) (5) 
_ Import for consumption? ———— M 2,170 2,610 2,330 2,340 ' 1,020 
_ Raw steel production? _ mE 
Carbon steel 85,900 89,500 89,800 84,100 55,100 
.— Stainless steel С 2,240 2,460 2,170 1,930 1,620 
_ Alloheraloysteel == ststS~S~S m 6710 — 6190 6,140 5,810 2,620 
_ Total и 27 9490 98,200 98,100 91,800 59,400 
__ Capability utilization, percent 87.5 87.5 87.0 81.4 51.2 
. Steel mill products: - De e TIT 
= Net shipments? $5200 99,300 96,500 89,400 56,400 
_ Exports? — mM NE 8,520 8,830 10,100 12,200 8,420 
Ampon? 29,100 41,100 30,200 29,000 14,700 
_ Producer price index (1982-100.0) _ mE 159.7 174.1 182.9 220.6 165.2 
World production:? EE 
Pigion о о о ооо о 802.000 881,000 955,000'* 931,000" 935,000 
_Ditect-reduced iron’ о eS а 56,300 58,8007 64,700" 66,5007 64,500 
Raw steel 4140000 1,250,000 1,350,000 — 1,330,000 1,240,000 


еа: -- Zero. 

'Data are rounded to no more than three significant digits, except producers price index; may not add to totals shown. 
"Data are from the American Iron and Steel Institute (AISI). 

"Data are from the U.S. Census Bureau. 

"Data are from Midrex Technologies, Inc., government, and companies. 

"Less than У, unit. 

"Raw steel is defined by AISI as steel in the first solid state after melting, suitable for rolling. 

"Data are from the U.S. Department of Labor, Bureau of Labor Statistics. 

"Data are from the U.S. Geological Survey and the World Steel Association. 
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ТАВГЕ 2 
MATERIALS CONSUMED IN BLAST FURNACES AND PIG IRON РЕОРОСЕР' 


(Thousand metric tons) 


мш: 2 — 22909. 
Iron oxides:? и 
ово " - 
E OON 43,800 26.200 
E CEN 6.380 3,720 
^ Toa | x 59100 2999 
= ни 2.630 ' 1,460 
Coke? m 14,200 7.650 
Pig iron, produced sss, TOD 19,000 
"Revised. -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
2 American Iron and Steel Institute. 


3Includes sintered ore and pellet fines, dust, mill scale, and other revert iron-bearing materials; also some nodules. 


“Mainly briquetted turnings and borings, shredded scrap, etc.; scrap produced at blast furnaces and remelt not included. 


LS YE 
37.6 U.S. GEOLOGICAL SURVEY MINERA 


ПОЗ -— 


ТАВГЕ 3 


DISTRIBUTION OF SHIPMENTS OF STEEL MILL PRODUCTS, BY STEEL TYPE, PRODUCT, AND MARKET! 


Quantity 


ae metric па metric tons) _ Percentage 


2009 2008 2009 
EEO 2909 
Shipments by steel type 


Carbon steel 
1 : OE ee ERR 
Alloy steel 
uoa каны НЕ ЕНИ НИСИ 
Stainless steel 
09 | EUREN, 


_ Total 
So 


Steel teel mill H products: 
_ Ingots, blooms, billets. and slabs slabs 
. Wire rods 
Structural shapes, heavy 


. Steel piling 
— mM 


Plates, cut lengths 


| | a 
Plates, in coils 
Rails 
—— NEN MG LO MEE 5,0-2 


Railroad accessories 
Bars, hot-rolled 


_ Bars, light-shaped 


. Bars, reinforcin g 

. Bars, cold зай SSS 
-Toolstel | SS 
_ Pipe and tubing, standard pi pipe 
. Pipe and tubing, oil country goods 
. Pipe and | tubing, line pipe 
_ Pipe and tubing, mechanical tubing 
. Pipe and tubing, pressure tubing 
. Pipe and tubing, stainless 
_ Pipe and tubing, structural 
Pipe for piling 
_ Wire 
Tin mill products, blackplate 
. Tin mill products, tinplate 
Tin mill products, tin-free steel 
_ Tin mill products, tin coated sheets 
_ Sheets, hot-rolled 
_ Sheets, cold-rolled __ 
. Sheets and Strip, hot dip dip ga galvanized 
_ Sheets and strip, electrogalvanized 
_ Sheets and strip, other metallic coated 
_ Sheets a s and d strip, ‹ electrical 


_ Strip, hot ‚ hot rolled 
TN ee oe et 


a Ss, 


eee 


eee 


= 


See 


__Strip, cold cold r rolled 
Total 

Shipments by markets: 

__Service с centers and distributors 


— Construction 

Automotive — 

_Machinry SSS 

Containers — 

EIL ————— 
c RENNES 


otal 


_-_ 


83,400 53,000 93.29 93.97 
4,560 2,140 5.10 3.79 

1 ‚380 1,200 1.54 2.13 
89,400 56,400 100.00 — 100.00 
———— — 10 100.00 
1,120 801 1.25 1.42 
2,100 1,490 2.35 2.64 
6,040 3,380 6.76 5.99 
462 382 0.52 0.68 
6,730 4,100 7.53 727 
3,170 2,110 3.55 3.74 
854 712 0.96 1.26 
247 190 0.28 0.34 
6,710 3,100 7.51 5,50 
1,600 1,090 1.79 1.93 
7,010 4,610 7.84 8.17 
1,490 827 1.67 1.47 
16 7 0.02 0.01 

919 535 1.03 0.95 
2,170 945 2.43 1.68 
432 169 0.48 0.30 
821 387 0.92 0.69 
47 22 0.05 0.04 

13 9 0.01 0.02 

112 62 0.13 0.11 

14 0 0.02 0.00 

564 288 0.63 0.51 
202 62 0.23 0.11 
1,610 1,580 1.80 2.80 
526 453 0.59 0.80 

91 66 0.10 0.12 
17,800 12,100 19.91 21.45 
10,300 6,780 11.52 12.02 
11,600 7,350 12.98 13.03 
1,500 1,020 1.68 1.81 
1,220 654 1.36 1.16 
481 326 0.54 0.58 
39 28 0.04 0.05 
1,340 693 1.50 1.23 
89,400 56,400 100.00 100.00 
23,100 13,800 25.84 24.47 
18,500 13,500 20.69 23.94 
11,700 7,300 13.09 12.94 
1,040 642 1.16 1.14 
2,560 2,040 2.86 3.62 
32,500 19,200 36.35 34.04 
89,400 56,400 100.00 100.00 


hown. 
Data are rounded to no more than three significant digits, except percentages; may not add to totals s 


Source: American Iron and Steel Institute. 
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ТАВГЕ 4 
U.S. IMPORTS AND EXPORTS OF STEEL MILL PRODUCTS, BY COUNTRY' 


(Thousand metric tons) 


| 2008 209 = 

. Country Imports - И Exports Imports | | Exports 
Argentina — 19 = 2 75. _ 74 
Australia 636 33 258 15 
Brazil 1200 318 654 135 
Canada 6.430 6290 3880 4.270 
China 44380 263 1,330 194 
European Union? — 2.620 653 1,760 278 
Сегтапу ово 85 450 43 
Japan 1,600 3 лї 13 
Korea, Republic of — 2,090 92 120 55 
Mexico деф 2,670 1,590 1.840 
Russia | И 1,020 22 492 ae 
South Africa | 81 16 30 9 
Sweden оо 255 10 150 61 
Taiwan —— 1 600 56 336 92 
Turkey С mE Д 7 750 = 446 z 
Ukraine i ЕЕ o 1,260 = 46 = 
Venezuela 38 118 69 66 
ове 1900 1,570 839 1.280 
тоа 2900 азаоо мш — — 840 
Тео. | DEM и 


"Раја are rounded to no more than three significant digits; may not add to totals shown. 
?Excludes Germany and Sweden. 


Source: American lron and Steel Institute. 
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ТАВГЕ 5 
U.S. EXPORTS OF IRON AND STEEL PRODUCTS! 


(Thousand metric tons) 


c DD 
с ы з= ш 2009 
—————— 200 


Steel mill mill products: 


_ Ingots, blooms, рота, billets, slabs — 517 589 
Wire rods — 139 144 
_ Structural shapes, heavy SSS 1,140 515 
__ Steel el piling ЕСС Є 44 30 
_ Plates, cut lengths о 1,350 813 
Plates, in coils 1,020 703 
_ Rails, standard 86 88 
Rails, other 31 29 
_ Railroad d accessories 60 14 
_ Bars, hot-rolled —— o 722 390 
__Вагз, , light-shaped | 136 92 
_ Bars, concrete reinforcing 629 390 
_ Barscold-fnished ——— | 190 109 
_ Tool steel ETE e 18 13 
_ Pipe and tubing, st standard rd pipe mE 193 74 
Pipe and tubing, oil country goods — 419 273 
_ Pipe апа d tubing, line pipe mE 382 198 
Pipe and tubing, mechanical tubing —- 49 37 
_ Pipe and tubing, stainless ^ 44 29 
_ Pipe and tubing, nonclassified 438 309 
Pipe and tubing, structural ——— 197 181 
Pipe for piling ^ 66 25 
Wire 199 143 
Tin mill products, blackplate = n 5 3 
тіп mill products, tinplate | | 241 220 
Тіп mill I products, tin-free steel 24 13 
_ Sheets, s, hot-rolled | MEME 958 717 
_ Sheets, с cold- rolled. EM КУР 788 582 
_ Sheets and id strip, hot- -dip ge galvanized 896 726 
_ Sheets and strip, electrogalvanized m 279 290 
_ Sheets ts and strip, other metallic coated 296 174 
_ Sheets and strip, electrical 278 205 
Strip, hot-rolled uu 205 157 
© Strip, cold-rolled | 190 14 
о | 12,200 8,420 
Fabricated steel products: | mE 
| Structural | shapes, fabricated 529 319 
_ Rails, used | | 51 34 
_ Railroad pr products 100 | 41 
Wire горе 21 18 
_ Wire, stranded products | 43 31 
Wire, other products | un 88 85 
Springs 129 100 
Nails and staples 37 27 
Fasteners 625 678 
Chains and parts 34 28 
Grinding balls 92 83 


IR See footnotes at end of table. 
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| Grand oal. 


U.S. EXPOR 


Ci ast iron and steel products: 
Pipe and tube fittings 


E Other Е 
Тога! 


Саз! steel pipe fittings 
Cast steel rolls 

Cast grinding balls 
Granules, shot and grit 
Other castings 


Total 


EI. TE 
Data are rounded to no more t 


C ast iron pipe and fittings 


TABLE 5 —Continued 
TS OF IRON AND STEEL PRODUCTS' 


(Thousand metric tons) 


008. | 2009 

42 21 

| 112 84 
ODE 5: 

| 14,100 9.970 

mE 46 EET. 

EE 120 101 
i 4 2 

Е 18 27 
m 34 26 
MEN 82 55 
SEEN 238 


han three significant digits; may not add to totals shown. 


"includes shapes cold formed, sashes and frames, fence and sign post. architectural and 


omamental work, and conduit. 


Source: American Iron and Steel Institute. 
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ТАВГЕ 6 
U.S. IMPORTS OF MAJOR IRON AND STEEL PRODUCTS! 


(Thousand metric tons) 


MEL Ei E па миса ERA _ Et —— e RS Se = = 
= 


2008 2009 
Steel mill products: SSS Е 

Ingots, blooms, , billets, and; | slabs TN 5,420 1,850 
_ Wire rods о 1,120 692 

Structural | shapes-heavy BEEN 655 337 
© Steel piling HN ы дш 95 49 
Plats cut lengths = — 1.120 481 
ў Plates, in coils ^ 1,100 645 

_ Rails s and railroad accessories 305 259 

Bars, | hot- rolled MD 1,350 612 
E Bars, | light- shaped - D 151 78 
_ Bars, reinforcing | = 881 380 
Б Bars, cold-finished СС 283 169 
_Toolstel О 7 148 52 
— Pipe and tubing, standard pipe | m 1,070 538 
Е Ріре апа tubing, oil country goods Е 3,610 1,450 
| Ргре апа ] tubing, line pipe Е 2,920 1,450 
| Pipe and | tubing, п mechanical t tubing 2 551 302 

Pipe and tubing, pressure tubing s 128 57 
| Рїре апа tubing, stainless m o 127 81 
| _ Pipe and tubing, nonclassified | Е 15 13 

Pipe and tubing, structural NE Е 442 231 

_ Pipe for r piling и 17 14 

Wire 643 441 

_ Tin mill pr products-t -blackplate - MEN 21 38 

_ Tin mill products-tinplate oo 291 293 

_ Tin mill products-tin-free steel | m 96 78 

Sheets, hot- rolled - 2,510 1,580 
| _ Sheets, cold- rolled — Е 1,310 1,030 

_ Sheets and strip, hot hot- -dip galvanized Е 1,650 937 

Sheets and strip, electrogalvanized 170 85 
| _ Sheets and strip. other metallic coated _ 455 270 

_ Sheets and strip, electrical _ 110 _ 60 

_ Strip, he hot- rolled — — " 44 41 

Strip, cold-rolled = | 158 112 

Total EE 29,000 14,700 
Fabricated steel products: 

Structural | shapes, fabricated 57 1,440 965 
N Rails, used 73 37 
| _ Railroad d products КАЕ КЕ 198 ' me 

Wire горе | B m =: 141 113 
| | Wire- stranded products АШ 329 158 

Springs | 310 214 
_ Nails and staples | 589 55 
Fasteners | 1,330 а 
. Chains and parts 150 20 
_ Pipe and tube fittings 307 203 
~ Other | 366 ' 456 
= Total. IER 5,220 ' 3,530 

Grand t total 34,200" oo 25400 


See foot footnotes at at end oft table. 
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TABLE 6—Continued 
U.S. IMPORTS OF MAJOR IRON AND STEEL PRODUCTS! 


(Thousand metric tons) 


Е _2008 2009 
Cast iron and steel products: КЕ 
^ Cast steel pipe fittings Е 307 203 
~ Cast iron pipe and fittings "nm 71 35 
~ Other products _ mu Е mE m 399 226 
E, пина. НИЕ 
"Revised. | | 


! Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: American Шоп and Steel Institute. 
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ТАВГЕ 7 
U.S. IMPORTS OF STAINLESS STEEL! 


(Metric tons) 

Product 2008 — 2009 
Semifinished | /—. 12400 (— 370200 
Plte — 84,800 46,800 
Sheet and strip —— 72,100 36,000 
Bars and shapes | 116,000 69,900 
Wire and wire rods | 62,400 40,700 
Pipe and tube 127,000 81,300 

Total /  — 586000 345000 


‘Data are rounded to по more than three significant digits; 
may not add to totals shown. 


Source: American [гоп and Steel Institute. 


TABLE 8 
COAL AND СОКЕ AT COKE РГАМТС" 2 


(Thousand metric tons) 


2008 |. 2009 
Coal, consumption О 20,000 e = 13,900 
Coke? _____ 

Production 14,200 | 10100 
С Exports. 1040 1190 
Imports | 3,270 MS 
i Consumption, apparent _ _ 15400 _ 9,360 


! Data аге rounded to no more than three significant digits. 
"Includes furnace and merchant coke plants. 


*Coke production and consumption do not include breeze. 


Source: Energy Information Administration, Quarterly Coal Report, 
DOE/EIA-0121(2010/01Q). 
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ТАВГЕ 9 
1,2. 3.4 
PIG IRON AND DIRECT-REDUCED IRON: WORLD PRODUCTION, BY COUNTRY 


(Thousand metric tons) 


~ Country. cius WE a КИЕ LL ЕЕ 2009 _ 
Algeria = EN m 952 * 1.093 — 1193 690 * 458 
= => = — mM 2.646 2,481 2,593 1,847 | 807 
те у. b. | 1,823 1.947 1,810 2,581 2.042 | 
Acie O a 6,203 6,276 6,351 6,409 ' 4,400 
Austria m Sa 5,444 5,547 5.808 5.195 ' 4,562 " 
Belgium _ B dM КЕ 7,254 7,516 6,576 7,125 ' X 
Bosnia and d Herzegovina < Е 60 60 60 243 ° 483 
Brazil: 
Pigion 0 — DEN 33,884 32452 35,571 35.286 35,300 " 
7 Directreduced то" _ mM 411 376 362 302 305 " 
Bulgaria Еч 1.081 1,147 1.069 441 - 
| еле 
| “pigion О n 2 2 2 2 2 
Direct-reduced iron m 40 40 40 40 40 
Canada: 
_ Pig iron Se ME 8,274 8,305 8,577 9.000 * 5.000 * 
Direct- reduced i iron === 591 446 910 690 “ 300 * 
Chile E 1.074 1,115 1,147 1,109 ' 920 § 
Chim! — 343750 412,450 476.520 470,670 43,750 
оаа 325 360 341 300 ' 324 
Czech Republic ЕЕГ 4,627 5,191 5,289 4,737 3,483 
Egypt: 
_ Pig iron ame 1.100 1,100 1.000 1.000 600 
— Direct- reduced i iron’ mE Ба 2.900 3,100 2.786 3.000 2.900 
Finland — о 3,056 3,158 2,914 2.900 * 2,800 
France ИШИ 12,705 13,013 12,426 11,372 ' 8,105 
Germany __ 
Pig iron Е MEN 28,854 30.360 31,149 29,111 20.127 " 
— Directredued iron’ mE 440 580 590 520 ' 380” 
Hungary m 1,329 1,335 1,394 1,289 1,050 
India: 
Pigiron O В 27,125 28,300 28,800 29,000 * 29,500 
Direct-reduced iron 12,040 14,740 18,100 20.200 * 21,000 
Indonesia, direct-reduced iron" 1,390 1.290 1.420 1.290 ' 1,300 
Iran: 
NI Е 2,300 2,041 2,118 2.200 € 2,500 * 
Direct-reduced iron‘ 6,850 6.850 7.440 7,460 8,000 
Taly u 11,423 11,497 11,110 10,373 ' 5,719 
Japan | 83.058 84.270 86,771 86,171 86,000 € 
Kazakhstan NEN 3.581 3.400 3.240 2.761 2.700 ° 
Korea, North 900 é 900 900 900 900 
Korea, Republic of 27,309 27,559 29,437 31,043 30,000 ° 
Libya. direct- reduced i iron 1.669 1.633 1.660 1.569 1.097 
Malaysia, direct-reduced i iron 1.349 1277 1.840 1,957 г 2.000 £ 
Mexico: 
Pig iron 4,047 3,800 4,077 4,670 ' 3,929 
c e iron i 5,973 6,167 6,265 5,940 ' 4,203 
со“ 
Netherlands? Э d 15 15 _ 
т. u 6,031 5.417 6,412 6,130 ' 4,655 
PUN 652 664 679 622 ' 608 
Nigeria у 150 200 : - 
See footnotes at end of table. | LE ICE ee 
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PIG IRON AND DIRECT-REDUCED IRON: WORLD PRODUCTION, BY COUNTRY? 3,4 


TABLE 9 — Continued 


(Thousand metric tons) 


7 | Country! _ m 2005 2006 2007 
Norway —— i 100 100 100 
Pakistan? — i 1,500 1,200 1.000 
Paraguay EN ЕІ 124 136 148 ' 
Peru:* 

 Pigi iron - 263 306 351 ° 

 Direct- reduced ii iron 78 84 90 
Poland | 4,477 5,333 5,804 
Portugal mE 100 100 100 
Qatar, direct- -reduced i iron 820 880 1,200 
Romania СС 4.098 3,946 3,923 
Russia: d SE is 
= Pig iron вы 49,175 51,683 51,523 
_ Direct- reduced iron* m 3,340 3,340 4,000 
Saudi Arabia, direct- reduced i iron i Е 3,630 * 3,580 4,340 
Serbia mu 1,115? 1,529 1.485 
Slovakia Е 3.618 4,145 4,012 
South Africa: СН 

_ Pig iron 7 6,130 6,159 5,358 

Direct- reduced i iron MM 1,781 1,754 1.736 
Spain DI 4.160 3.432 3,974 
Sweden S 3,730 3,577 3,815 
Taiwan ИНН 9,854 10,500 10,550 
Trinidad and Tobago, direct- reduced i iron 2,055 2.072 2,065 
Turkey 5.970 5,952 6,234 
Ukraine 30,747 32,926 35,647 
United Kingdom — ^ ^7 10.236 10,736 10,960 
United States: | 

Pig iron - Ко 37,200 37,900 36,300 

Direct- reduced iron Е i 220 240 250 
Venezuela, direct- reduced i iron _ m Е 8,897 8,400 7,782 
Zimbabwe" m 129 38 -- 

Grand total DS 858,000 939,000 1,020,000 
_ Of which: — ni m 

Pig ігоп!о — 802,000 881,000 955,000 ' 
Direct- reduced i iron! | 56.300 — = 58,800 У 64,700 " 


“Estimated. ч "Revised. -- Zero. 


2008 2009 
= 100 100 
1.000 1,000 
145 ' 146 P 
395 $ 400 P 
72 75 
4,934 3,015 
100 100 
1,700 * 2.100 
2,945 ' 1,611 
48,300 43,930 
4,000 4,000 
4,970 5,000 * 
1,582 1,006 
3,529 3,019 
5,350 ' 4,376 
1,190 1,386 
3,995 3,995 * 
3,800 € 3,700 
9,750 ' 7,939 
1,600 ' 1,182 
6,600 * 7,000 * 
30,982 25,676 
10,137 € 7,674 
33,700 19,000 
260 Е 
7,140 7,150 ? 
997,000 © 1,000,000 
931,000' 935,000 
66,500 ' 64,500 _ 


"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


"Production i IS pig iron unless otherwise specified. 


"Direct-reduced ; Iron is obtained from ore by reduction of oxides to metal without melting. 
*Table excludes ferroalloy production except where otherwise noted. Table includes data available through August 25, 2010. 


‘In addition to the countries listed, Vietnam has facilities to 


2005-09, but output is not reported and available information is inadequate to make reliable estimates of output levels. 


"Reported figure. 


"Figur es reported by State Statistical Bureau that the Government of China considers to be official statistical data. 


"Includes blast furnace ferroalloys. 


Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 


"Includes unspecified pig iron and direct-reduced iron. 


"Listed Separately. 
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ТАВГЕ 10 


1.2.3 
RAW STEEL: WORLD PRODUCTION, BY COUNTRY 


(Thousand metric tons) 


„—— ——- 


E 2005 . 2006 2007 2008 —Á 
UA ата ime. geb Hed des — E SS 0 Lc UY |. 80 ' 
oU EE 180 206 263 3 
Albana — utem А eS EXT RUIT D 1 007 | 158 1,278 646 458 
Algeria LIO. ees = — bie: E = made 5,533 5,387 5,441 j 4,014 
Argentina ______ _- - - -- - HM 7937 8.047 7,724 ' 6.135 
Australia __ __ 0. — — - 2 7.129 7.578 7,594 ' 5,662 ° 
Аизїпа = u TOR _ б FRE 54 273 ) 300 * 200 * 
Azerbaijan Е MEE | & Я K " 
= ма e$ 0 -- 
Bangladesh" =з. ege © 7 = a 2 к 2.100 2214 2.660 2.330 
В | PD *, * „~ 
с Ра НОИ 8.906 11.238 10,692 10,676 ' n 
сое, ые Loa RM E t r $33' 608 ' 
Bosnia and Herzegovina, ingot production — — a id 6' 33.750 " 
Ba 31.631 30.901 33.782 33.71 | 
pup стене на Е 1.330 726 
| i 1,969 2,124 1,909 ; 
Bulgaria ПРИ , 2 2: as 25 
Шш ^^ 25 
Вигта с 
(an ан С 5 15.327 15.493 15,569 15,100 9.000 
ое + i | А 679 1,523 ' 1,302 
Chile’ 1,537 1,627 1, | 
о 3529 419,150 489,290 500,490 os 
oor а Mee мылын ЖГ эш des n 245 ! 1.053 ' | 
Colombia i КИ | 842 * ш 5 Bi 11579 52 € 
Cota 74 | 
ы pene Ееее а 262 274 274 € 
Cuba 245 257 
т DL у 6,189 6,862 7.059 6.387 ' 4,594 
Czech Republic К п , : : ее s к^ 
Ecuador mn 84 85 
ae X ccu дшше ee чаш ы ү 5 603 6 045 6,224 6,198 5,508 
| == Mc M OE CMM B E 13 72 • 72° 
El Salvador — —  .—.— 2 = 48 a к, 
Ethiopia, all from serap? ___ 60 60 110 | | n 
Finland = 4.738 5.052 4.431 4,418 e 
Eras re 19,481 19,857 19,252 17,874 959 , 
Germany ______ BEEN 44,524 47,224 48,550 45,833 | 32, | 
Ghana, all from scrap" i MEN 25 25 25 == A 
Greece — 2.266 2.416 2,554 2.400 pis 
Guatemala _ MM 207 292 349 250 S 
Hong Kong" 500 550 550 550 
Hungary _ MEM m 2,005 2,144 2317 2,160 ' jue 
India 45,800 49,500 53,100 55,200 56, | 
Indonesia | | Е 3,675 3,759 4,160 ' 3,915 ' 3,500 | 
fan 9,405 9,789 10.051 9960* 10.000 
Israel" 480 480 480 480 430 
Кају MEN m 29,061 31,550 31,990 30,477 19,737 
Japan |. E B 112,471 116,266 120,203 118,739 87,500 
Jordan' 150 150 150 150 150 
p 4,477 4.245 4,784 4244 4147 
Korea, North’ 1,070 1,180 1,230 1.279 f 1,300 
ызы ПИК CPI: „> эзш, ee с 
Korea, Republic of 47,820 48,455 51,517 53,322 53,300 
Latvia 550 550 550 550 200 
Libya E 1,255 1,151 1,151 1,137 914 
мана ба ы етан ве был БА вы с 
POTE ды туч чыц с 
Malaysia 5.296 5.834 6,895 6,423 ' о 
Mauritania 1 1 1 2 2 
О PNE К 16202 16313 17,573 17,209" — 1477 — 
See footnotes at end of table. ле 
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ТАВГЕ 10—Continued 
RAW STEEL: WORLD PRODUCTION, BY COUNTRY':?:3 


(Thousand metric tons) 


Country ___ 200 _ 206 2007 2008 — 
Мова L016 ge 885 _ 
Montenegro "RAN 104 ? 163 174 202°" 
Morocco _ mm B 205 314 314 478 ' 
Netherlands —— 6,919 6372 7,368 ' 6,853 ' 
New Zealand ШШ 889 862 845 853 
Norway SS 701 679 680 590 ' 
Pakistan 825 1,040 1,090 1,100 
Paraguay 101 118 ' 132 ' 130 ' 
Peru 790 896 881 1,150 * 
Philippines 470 558 718 711" 
Poland 8,336 9.992 10,621 9,727 
Portugal BE 1,400 1,400 1,400 1,400 
ба — 1.057 1,003 1,147 1,406 
Romania С 5,632 6,266 6,261 5,035 
Russia m mE 66,186 70,816 72,389 68,700 
Saudi Arabia — ^ ——— 4,185 3,974 4,644 4,670 * 
Serbia СТЕ 1,286 1,837 1,478 1,662 
Singapore! о 0—— 572 607 620 600 
Slovakia = a 4,547 5,094 ' 5.100 ' 4,489 ' 
бити ОО 583 627 638 642 ' 
South Africa —— | 9,494 9,718 9,098 8,269 ' 
Spin оо о 007 007 17,826 18,391 18,999 19,048 
йаа = о оо ооо О 30 30 30 30 
Sweden - m 5.692 5,435 5,673 5,500 * 
Switzerland — nap 1.158 1.252 1,264 1,260 
Syn - 2 оао и 70 70 70 70 ^5 
и. HM NN 18,567 19.203 20,883 19,222 
Thailand Каа 5,161 5,210 5,470 5.470 * 
Trinidad and Tobago - DEN 711 674 682 675 * 
nes m СЕС 66 68 61 82 ' 
Turkey =O 20,960 23,308 25,750 26,400 * 
Ugana 7 | 30 30 30 30 
Ukraine оо О О 7 Е 38,636 40,899 42,830 37,107 
United Arab Emirate ^ о 70 70 90 90 
United Kingdom | 13,210 13,931 14,300 13,538 
United States | 94,900 98,200 98,100 91,900 
Uruguay n 64 57 71 70' 
Uzbekistan’ bb 607 730° 740 * 686 ' 
Menczüela n 4,907 4,864 5,005 4,240 
Vietnam NO oe "о 890 1,869 ' 2,024 2,250' 
Zimbabwe — B 107 24 23 10° 
Tol 1140000 1,250,000 1,350,000 1,330,000 


"Estimated, ? Preliminary. ‘Revised. -- Zero. | 


2009 


1,2 


425 
50 * 
480 
5.194 
800 * 
59] 5 
1,100 * 


130 >“ 


1,200 * 

700 * 
7,208 
1,400 
1,028 
2,699 
59.166 

` 4,700 * 
1,097 
620 
3,747 
436 
7,484 


19,100 >» “ 


30 
5,000 * 
981 

70 
15,566 
5,470 * 
675 * 
155 
25,000 * 
25 
29,757 
90 
10,080 P 
59,400 


70 >“ 


716 


5,000 >“ 


2,250 * 
10° 
40,000 


"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 10—Continued 
RAW STEEL: WORLD PRODUCTION, BY COUNTRY??? 


"Steel formed in solid state after melting, suitable for further processing or sale; for some countries, includes material reported as 
“liquid steel,” presumably measured in the molten state prior to cooling in any specific form. 
"Table includes data available through September 8, 2010. 


“п addition to the countries listed, Mozambique is known to have steelmaking plants, but available information is inadequate to 
make reliable estimates of output levels. 


"Data for year ending June 30 of that stated. 
"Reported figure. 


"Excludes castings. 


"Figures reported by the State Statistical Bureau that the Government of China considers as official statistical data. 


*Montenegro and Serbia formally declared independence from each other in June 2006 and dissolved their union. Production is 
reported individually now. 
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IRON AND STEEL SCRAP 
By Michael D. Fenton 


Domestic survey data and tables were prepared by Hoa Р. Phamdang, statistical assistant. 


Iron and steel scrap is a vital raw material for the production 
of new steel and cast-iron products. The steelmaking and 
foundry industries in the United States are highly dependent 
upon the ready availability of scrap from manufacturing 
operations and from the recovery of products that are no longer 
used or needed. The steel industry has been recycling steel scrap 
for more than 170 years, using electric arc furnaces (EAF), 
which accounted for about 62% of the total raw steel produced 
in 2009. Consistent with international usage and Federal 
Government policy, the U.S. Geological Survey (USGS) reports 
all data on iron and Steel in metric units, unless otherwise noted. 

Steel scrap recycling conserves energy, landfill space, and 
raw materials. In 2009, the domestic steel industry recycled or 
exported for recycling more than 59 million metric tons (Mt) of 
appliances, automobiles, cans, construction materials, and other 
steel products (Bill Heenan, Steel Recycling Institute, unpub. 
data, January 4, 2011 ). This resulted in an overall recycling rate 
of greater than 103%. This record-high recycling rate was not 
only attributed to the collection of steel scrap, but also to the 
reduced production of new steel for consumer products caused by 
the recession of 2009. The remelting of scrap requires much less 
energy than does the production of iron and steel products from 
iron ore. Each year, steel recycling saves the energy equivalent 
of the electrical power needed for 1 year by approximately 
one-fifth of the houses in the United States (about 18 million 
houses). Consumption of iron and steel scrap by remelting 
reduces the burden on landfill disposal facilities and prevents the 
accumulation of abandoned steel products in the environment. 

In the United States, the primary source of obsolete steel is 
the automobile. By weight, the typical car consists of about 65% 
ron and steel. The steel used in car bodies is made of about 
25% recycled steel (Steel Recycling Institute, 2010a). The steel 
industry recovered and recycled more than 14 Mt of iron and 
Steel from end-of-life vehicles in 2009. The recycling rate for 
automotive scrap was 140% in 2009. A recycling rate greater than 
100% is a result of the steel industry recycling more steel from 
automobiles than was used in the production of new vehicles. 

he annual average recycling rate of obsolete appliance 
scrap continued at a high of 90% in 2009, the same as that of 
d : compared with 20% in 1988 (Bill Heenan, President, 

cel Recycling Institute, unpub. data, November 15, 2010). 

“ng 2009, about 2.5 Mt of steel was recovered from recycled 
appliances, а decrease of about 15% compared with that of 
the к s typical appliance consists of about 75% steel, and 
чаў used in appliances is made with a minimum of 25% 
or Зее] (Steel Recycling Institute, 2010b). The recycling 

P Steel containers increased to more than 6694 in 2009 from 

° In 1983 (Bill Heenan, Steel Recycling Institute, unpub. 
i me 4, 2011). More than 1.3 Mt of steel containers 
E Cycled, The estimated rate of recycling of structural 

and plates in 2004 through 2009 was about 98%, an 


ib — 


increase from 85% in 1997. Recycling rates for reinforcement 
bar and other materials increased to 70% in 2009 from 40% in 
1997. 

Minimills, in which EAFs are used, consumed direct-reduced 
iron (DRI) to improve steel quality, and integrated steelmakers 
continued to use small quantities of DRI in blast furnaces as a 
process coolant. Minimills often used a feed mix that has equal 
proportions of DRI, pig iron, and scrap. Raw steel production 
in the minimill industry decreased by 30% during 2009 
(American Iron and Steel Institute, 2010, р. 72; table 3), and 
DRI production decreased to Zero, compared with those in 2008 
(Midrex Technologies, 2009). 


Consumption 


Domestic data for ferrous scrap were derived from voluntary 
monthly or annual surveys of U.S. scrap-consuming operations 
by the USGS. About 49% of the known manufacturers of pig 
iron and raw steel responded to the surveys. Their responses 
represented about 52% of estimated total scrap consumption 
by this class of consumers. The remaining 48% of scrap 
consumption was estimated based on prior reports. Of the iron 
foundries, manufacturers of steel castings, and miscellaneous 
users, about 56% of the surveyed establishments responded 
to the annual survey, which represented about 4094 of 
estimated scrap consumption by this class of consumers. Total 
consumption for these two classes of consumers was estimated 
using statistical methods and prior reports. Actual survey data 
accounted for about 40% of total estimated scrap consumption 
by all classes of scrap consumers. 

In 2009, brokers, dealers, and other outside sources supplied 
domestic consumers with 43.4 Mt of all types of ferrous scrap at 
an estimated average delivered value of $9.01 billion, and exported 
22.4 Mt (excluding used rails for rerolling and other uses, and ships, 
boats, and other vessels for scrapping) valued at $7.1 billion (tables 
1, 8, and 11). Raw steel production was 59.4 Mt in 2009 compared 
with 91.9 Mt in 2008 (American Iron and Steel Institute, 2010, 

p. 73). The share of raw steel produced by EAF and basic oxygen 
furnaces was 62% and 38%, respectively. In 2009, continuous cast 
steel production represented 98% of total raw steel production; 
this was slightly greater than that of 2008. Raw steel production 
capability increased to 116 Mt from 113 MT in 2008 (American 
Iron and Steel Institute, 2010, p. 75.). The capability utilization 
index decreased from 81.4% in 2008 to 51.2% in 2009. 

Steel mills accounted for 92% of all scrap received from 
brokers, dealers, and other outside sources; iron foundries and 
miscellaneous users received 7%; and steel foundries received 
1% (table 1). Apparent total domestic consumption of ferrous 
scrap was 40.2 Mt, as measured by net receipts (total external 
receipts minus shipments) and 9.4 Mt of home scrap (table 2). 


Stocks of ferrous scrap at consumer plants decreased by 26% to 
3.4 Mt (table 1). Total domestic consumption was 53.1 Mt, 
21% less than that of 2008 (table 1). The total market for 
U.S.-produced scrap (net receipts plus exports minus imports) 
was 62.8 Mt, compared with 74.2 Mt in 2008 (table 1). 
Feedstock used in electric furnaces by all iron and steel product 
manufacturers comprised scrap, 90%; pig iron, 9%; and DRI, 
1% (table 4). Total consumption of DRI was 31% less than 

that of 2008 (table 1). Net shipments of all grades of steel mill 
products were about 56.4 Mt, which was a decrease of 37% 


from the 89.3 Mt shipped in 2008 (American [гоп and Steel 
Institute, 2010, p. 25). 


Prices 


The average composite delivered price of No. 1 heavy- 
melting steel scrap in 2009, calculated from prices per long ton 
published monthly by American Metal Market, was $207.58 рег 
metric ton. The price ranged from а low of $146.74 per ton in 
April to a high of $257.06 per ton in September (table 8). The 
average composite delivered price of No. 1 heavy-melting steel 
Scrap, calculated from prices per long ton published weekly n 
the Iron Age Scrap Price Bulletin, was $204.21 per metric ton; | 
{һе рпсе ranged from а low d $141.32 per ton in April to a hig 

ton in September. | 
Ми ede by Iron Age Scrap Price Bulletin 
for 18-8 (18% chromium, 8% nickel) stainless steel scrap 
(bundles and solids) delivered to consumers in the Pittsburgh, 
PA, area, the average price in 2009 was about $1,547 per gross 
io a decrease of 35% compared with that of e , р 

The unit value of total ferrous scrap exports (exc ee use 

rails for rerolling and other uses, and mips: boats, and other 

Is for scrapping) decreased by 34% to about $318 per 
Bau mpared with that of 2008 (table 11). The unit value 
ШП шрот by 33% to about $273 per metric ton, 
и with that of 2008 (table 14). 


Foreign Trade 


| on continued to be reported on a free- 

jos EN HA and on a customs-value basis 
alongside s a 2009, the U.S. trade surplus for all classes of 
айе (including used rails for rerolling and other uses, 
ye ie ats, and other vessels for scrapping) was 19.4 Mt 
2o bs $6 3 billion (tables 11, 14). This represented 
M de f about 994 in quantity and a decrease of 29% 1n 
ae with the 2008 surplus of 17.9 Mt valued at $8.9 
value 


billion. 


World Review 


i :mportant raw material for the steel 

Piden yore dien scrap comes from such sources 
E à D i and consumer durables, industrial machinery, 
— 2 operations, and old buildings, the relatively 
manufac t зей economies are generally the main | 
ше еч rap to lesser developed steelmaking countries. 
eni кз exported more iron and steel scrap in 

a other country, followed by, in decreasing order 
—_ ао Japan, Germany, the United Kingdom, and 
of expo : 
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France (World Steel Association, 20102, р. 115-116). The 
leading importing nations were, in decreasing order of import 


tonnage, Turkey, China, the Republic of Korea, India, and Spain 
(World Steel Association, 2010a, p. 117). 


Outlook 


Because of the close interdependence of the steelmaking and 
ferrous scrap industries, forecast of the global steel industry in 
the context of the global economy serves as the bellwether of 
the scrap industry. 

The World Bank's forecast of global GDP growth for 2010 
and 2011 was 2.7% and 3.2%, respectively (World Bank, 
The, 2010). The International Monetary Fund's forecast of 
world GDP growth for 2010 and 2011 was 4.2% and 4.3%, 
respectively (International Monetary Fund, 2010). The U.S. 
Federal Reserve Bank's forecast for the U.S. 2010 GDP growth 
rate was between 2.196 and 3.394 (U.S. Federal Reserve Bank, 
2009). The GDP growth for China was projected to be 1076 and 
9.9% in 2010 and 2011, respectively, and that of India was 8.8% 
and 8.4% for those years, respectively (International Monetary 
Fund, 2010). 

World apparent steel consumption (ASC) was expected to 
increase by 1196 to 1,241 Mt during 2010 and then increase by 
5.3% in 2011, to reach a historic high of 1.3 billion tons. China's 
ASC was expected to increase by 6.7% to 579 Mt in 2010, and 
then by 2.8% in 2011. China was expected to account for 46% 
of world steel consumption in 2010. ASC in India was expected 
to grow by 14% in both 2010 and 2011. The United States ASC 
was expected to increase by 27% in 2010, and then by 1.5% in 
2011. The European Union (EU) ASC was expected to increase 
by 14% in 2010 and increase by 7.9% in 2011. In Japan and 
the Commonwealth of Independent States (CIS), the 2010 ASC 
was expected to increase by 10% and 11%, respectively. Japan 5 
ASC was expected to decrease slightly in 2011, while that of 
the CIS was expected to increase by 8%. Turkey’s ASC s F 
expected to increase by 13% in both 2010 and 2011(World ste 
Association, 2010b). ж 

World capacity for РЕЈ production in 2009 was estimat 
to be almost 75 million metric tons per year (Мууг). In 
2009, additional DRI capacity of almost 17 Mt/yr was ee 
construction in China, Egypt, India, Iran, Oman, Pakistan, e 
United Arab Emirates, and Venezuela (Midrex Technologies, 
Inc., 2010). 

MEPS —— Inc. (2010) forecast total world s 
production in 2010 to be 1,395 Mt, up 14% from that ed ' 
and 1,625 Mt for 2014. MEPS also forecast increasing к 
production in 2010 in the EU, South Атепса, dem 1094, 8% 
China), China, the CIS, and Africa of 22%, 13 o, 0) и 
and 6%, respectively. For China, MEPS forecast E a 
in steel production by 2014 compared with pa d | 

Because the primary source of obsolete stee | dem 
automobile, an increasing world population an cially China 
demand for vehicles in developing countries, espe vice in the 
and India, are expected to contribute to a та жа 
amount of vehicle scrap created during the next de un 
according to the Oxford Brookes University 10 


to be 
Kingdom (Blanco, 2007). More vehicles are expected 
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produced in the next 25 years than in the history of the motor 
vehicle industry through 2008. 
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TABLE 1 
| 
SALIENT U.S. IRON AND STEEL SCRAP, PIG IRON, AND DIRECT-REDUCED IRON STATISTICS 


(Thousand metric tons and thousand dollars) 


MEM mE Imoo 2005 Е 2006 2007 ________2008 209 
Manufacturers of pig iron and raw steel and cas 
vach iron and teel and castings: 

Fen c UT pig еШ | Taw steel and casting 23:566 54.600 57.600 ' 47,600 
= TOUS scrap consumption 2 ои | 33,600 ' 28,300 
_ Pig iron consumption ЕС lo 36,900 36,700 36,500 : | 

Direct-reduced in =з RIS E илас 1.740 1,530 2,040 1,950 1,340 
"Ans. reduced iron consumption 49.400 ' 39,800 
— Net receipts of ferrous scrap! - > НИН 43,600 De M | 50 ' 7570 
9" scrap production! —7- BEEN 11,400 TM im pi r 2820 
~ Ending stocks of ferrous scrap, December31. ^ 4,430 ave i | | 
-'1апи{ас[игет$ of steel castin 2s: LT 

Pen ~ Ol Steel castings: 2.080 ' 838 
—— 10 Scrap consumption Ыы) icis io р" 17 
-Pig iron consumption — 5 36 11 П 
~ pitectreduced iron consumption —  ———-— ———— а ^ Е | » 

Net receipts ОР — c ption 754 965 1,630 ' 586 
——-—®©е!р15 of ferrous Scrap 713 549 ' 271 
- Home scrap production? — 333 л e 

Endine ee ар 79 383 503 ____397 
ys -B Stocks of ferr ous scrap, December 31 85 о 

footnotes at end of table. ——— 
38.3 
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TABLE 1—Continued 


SALIENT U.S. IRON AND STEEL SCRAP, PIG IRON, AND DIRECT-REDUCED IRON STATISTICS! 


(Thousand metric tons and thousand dollars) 


Iron foundries and miscellaneous users: 


_ Ferrous scrap consumption 


Pig iron consumption 


_ Direct- reduced iron consumpuon 


Net receipts of ferrous scrap _ 
Home scrap production“ 


Ending stocks of ferrous scrap, December 3M 
Total, all manufacturing types: 


Ferrous scrap consumption а 


Pig iron consumption 


` Direct-reduced i iron consumption - 


_ Net receipts of ferrous scrap 
~ Home scrap production: E 
Ending stocks, December 31; 


. Ferrous scrap at consumer plants Е 


Pig iron at consumer and supplier plants _ 


Direct- reduced iron at consumer plants 


Exports; 


uu 
Ferrous scrap (includes ‘tinplate : and d terneplate): 


_ Quantity _ 
Е _ Value = 
Pig iron, all grades: _ " 


Quantity _ 
Value 


~ Direct- -reduced iron, ‚ steelmaking | grade: 


Quantity _ 
| Vale Е un 
Imports for consumption 


Ferrous scrap (includes tinplate апд летерїаке): 


Е Quantity __ 
^ Vawe o __ 
7 рур iron, all grades: ___ 
a Quantity __ 
^ Value 


сре == 


—— 


| _ Direct- -reduced iron, n. steelma 


~ Quantity ___ 
_ Маше _ 


'Revised. -- Zero. 


! Data are rounded to no more than three significant digits; may no 


"Includes manufacturers of raw stee 


3 ts of scrap is defined as receipts from brokers, dealers, and other outside sources plus receipts from other company-owned plants minus shipments. 
Net receip 


^Home scrap production includes rec 
SSome consumers in the “Manufacturers of steel castings” category also produc 


king grade: _ m 


category also produce steel castings. 


Data from U.S. 


"Excludes used rails for rerolling and other u 


81 ess than / unit. 


Census Bureau and U.S. Internationa 


2005 


t add to totals shown. 


| that also produce steel castings. 


e iron castings; some consumers in 


PES 2006 2007 
9.540 8.300 7.940 
1.140 937 877 

3 4 4 
6.460 5.610 5.130 
3.280 2.700 2.550 
450 421 416 
65.600 63.900 64.200 
38.100 37.600 37.400 
1.750 1.540 2.050 
50.800 51.700 52.500 
15.000 12.100 11.900 
4.970 4.370 4.420 
664 700 771 
263 319 364 
13.000 14.900 16.500 
3.430.000 4.230.000 6.890.000 
51 813 71 
8.110 8.750 4.610 
(8) (8) (8) 
16 11 23 
3.840 4.820 3.700 
909.000 1.250.000 1.040.000 
6.030 6.730 5.220 
1,580,000 1,760,000 1,660,000 
2.170 2,610 2,330 
361,000 417,000 


irculating scrap that results from current operations and obsolete home scrap. 


ses and ships, boats, and other vessels for scrapping. 


519.000 — 


| Trade Commission. Export valuation is free alongside ship. and impo 


67.400 ' 
34.400 
1.960 
56,200 ' 
11,800 ' 


4,620 ' 


885 ' 
435 


21,500 
10,400,000 
51 

11,400 

97 

3,600 
1,450,000 


4,980 
2.800,000 


2,340 
‚ 971,000 


22,400 
7,120,000 


1! 
4200 


(8) 
38 


2,990 
814,000 


2,420 
877,000 


1,020 
130400 


the "Iron foundries and miscellaneous users 


rt valuation is customs value. 
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ТАВГЕ 2 


U.S. CONSUMER RECEIPTS, PRODUCTION, CONSUMPTION, SHIPMENTS, AND STOCKS OF IRON AND STEEL SCRAP IN 2009 BY GRADE' 


(Thousand metric tons) 


— From brokers, 


Receipts of scrap Е 


__ Production of home scrap E 


From other Recirculating Consumption Ending 
dealers, and other company-owned scrap from current Obsolete of purchased Shipments stocks, 
Е Grade outside sources plants — operations Scrap _ and home scrap _ ofscrap December 31 
Manufacturers of | pig iron апа гам steel — 
_ and castings: 
_ Carbon steel: — | 
__ Low-phosphorus plate and punchings 686 W 18 -- 714 -- 125 
_ Cut structural and plate — | 3.100 145 503 : 3,810 15 190 
_ №. 1 heavy-meltingsteel —— — 3,720 277 1,650 W 5,530 132 292 
_ №. 2 heavy-melting steel — 5,000 67 260 > 5,370 14 307 
_ No. 1 and electric furnace bundles — — 2,820 179 W 48 3,680 173 243 
. No.2andallotherbundles _ 788 W W -- 804 W 36 
Electric furnace, 1 foot and under — 
__ (not bundles) 20 -- W -- 66 W W 
-Railroad rails —— — 146 23 W - 210 Ww 3 
__ Титіпрѕ and borings — t—t™S 1,790 203 51 = 2,070 8 93 
_ Slag scrap BREMEN 863 85 832 \ 1,250 513 153 
_ Shreddedorfragmentized — 8,770 1,250 332 -- 10,200 51 625 
_ №. 1 busheling = mE 4,030 80 190 = 4,370 w 167 
Е Steel cans, post consumer __ i 108 2 -- -- 108 W 5 
_ Allothercarbonsteel scrap 7 3,220 196 1,510 Му 4,700 259 252 
Stainless steel scrap о 832 56 366 = 1,260 4 45 
_Alloy steel (except stainless) = 89 W 399 -- 517 33 43 
_Ingot mold and stool scrap № = 81 80 62 99 11 
Machinery and cupola cast iron 15 W W "> 18 W 2 
_ Cast-iron borings | | СЕ 112 W W -- 119 W 8 
. Motor blocks EE СҸҸдЙВ "m B " & = АЕ = 
_ Other iron scrap. NE = 765 83 125 -- 943 34 128 
_ Other mixed serap 1,270 35 ______ № o 1800 ___ 45. 92 
Total ^ — 38100 3,070 7,440 135 47,600 1,410 2,820 
Manufacturers of steel castings: | 
Carbon steel: о » 
.... Low-phosphorus plate and punchings - 204 W 148 Е 371 5i x 
_..Cutstructural and plate” 51 - 6 = 58 Е Я 
.. No. | heavy-melting че — 16 == 4 Е на ја 3 
.. Ne. 2 heavy-melting steel Ни 19 = = _ W 
_.. No. 1 and electric furnace bundles - W = са = _ 
. No.2 and all other bundes — -- == = Е = m 
pus furnace, | foot and under А r _ _ 
____ {not bundles 5 -- x 
__ Railroad rails an a W m W ЕЕ W = W 
— Tumings and borings А 26 Е 8 W 35 W Е 
_Slag scrap —— | - W 2 W -- 6 = : 
_. Shredded or fragmentized — 58 = E m | и 3 
_.. №. 1 busheling. | E 74 = E Е " ЕЁ 
__ Steel cans, post consumer Е -- © т ы Е Ww = 
All other carbon steel scrap 77 3 В 32 - 35 - 
_ Stainless steel scrap оси ы 16 W 20 W 35 = 3] 
_ Alloy steel (except stainless) — 29 № 32 ы Ө) S ^ 
. Ingot mold and stool scrap = W -- W = i ii i 
Mie and cupola ea” à - - к = З 
rx ast-iron borings Е W m W -- E 
. Motor dv MER ае " B = = - - 
_ Other ion сар — ; н = - а E 
_Other mixed ыы 77 —— ———— _ wW wo 45 — E 3 
кл ——— 2 Е О RUNE 14 838 2 397 
RR вв ___ 2 _ 2 —- ЛЕ. 
= footnotes at end of table. 
38.5 


a 


TABLE 2— Continued | 
U.S. CONSUMER RECEIPTS, PRODUCTION, CONSUMPTION, SHIPMENTS, AND STOCKS OF IRON AND STEEL SCRAP IN 2009, BY GRADE 


(Thousand metric tons) 


urere Ld uU utut edt epe 


—— 


7 — Receipts of ` scrap m ~~ Production ofhomescrap — | 
— From brokers, From other | Recirculating Consumption Ending 
dealers, and other company-owned ѕсгар from current Obsolete of purchased Shipments stocks, 
Grade outside sources pants — — — operations scrap’ = and home scrap —  ofscrap — 1% December 3! 3l 
lron foundries : and miscellaneous users: - 
C arbon steel: 
^. Low- phosphorus plate and punchings _ 577 1 141 W 720 = 5 
i Cut structural and plate o 536 12 44 W 545 - 96 
^ Ne! heavy- -melting steel o "- 64 W W -- 100 - 4 
No. 2 heavy- -melting steel | 93 W -— 102 - 3 
No. 1 and electric furnace bundles - l 
No. 2 and all other bundles W 


^ Electric furnace, 1 foot and under 
(not bundles) 
~ Railroad rails 


Turnings. and borings 
___ Slag scrap 
~~ Shredded or fragmentized 
o No 1 busheling u 
Steel cans, post consumer — 
All other carbon steel scrap _ 
_ Stainless steel scrap 
_ Alloy steel (except stainless) __ 
_ Ingot mold and stool scrap 
Machinery and cupola cast iron - 
_ Cast-iron borings 
_ Motor blocks _ EN 
Other iron scrap Е 
Other mixed scrap 
Total 


Grand total, all manufacturing types: 
Carbon steel: 
Low-phosphorus [ plate and punchings _ 
с Cut ut structural and plate E 
No. 1 heavy-melting steel 
No. 2 heavy- -melting steel 
No. 1 and electric furnace bundles 
No. 2 and all other bundles _ 
Electric furnace, 1 foot and under 
|. (not bundles) 
Railroad rails | 
| Turnings and borings 
__ Slag scrap BEEN 
Shredded or fragmentized _ 
m — No. | busheling 
— Steel cans, post consumer 
~~ All other carbon steel scrap 
~ Stainless steel scrap 


_ Alloy steel (except. stainless) _ 


———— 


120 6 
ingot mold and stool scrap _ 71 | pos A 93 100 222 
~ Machinery and cupola cast iron 303 4 н ih 431 11 | 
_ Cast-iron borings 139 20 p bs 172 1 | 
_ Motor blocks эс зл мыт А 116 W 482 W 601 W У 
Other iron scrap MM 858 103 кн |, оо 41 | 5 
E nd Р ————— _____1330 32. 230 14 1,930 nu <i 
— 41,600 3,140 9400 173 — — 753.100 1, be 
'W Withheld to avoid disclosing company proprietary data; included in “Total.” -- Zero = 
iun are rounded to no more than three significant digits; may not add to totals shown 
Obsolete home scrap includes ingot molds, stools, and scrap from old equipment and buildings 
38.6 дрвоок— 20" 
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— — 


ТАВГЕ 3 


U.S. CONSUMER RECEIPTS, PRODUCTION, CONSUMPTION, SHIPMENTS, AND STOCKS OF PIG IRON 


AND DIRECT-REDUCED IRON IN 2009! 


(Thousand metric tons) 


Stocks, 
December 3l 


PIERDE Receipts Production Consumption Shipments 
Manufacturers of pig iron, raw steel, and castings: — | | MM 

 Pigion _____ 7260? 21,400 28,300 76 
. Direct-reduced iron (DRI) 1,110? W 1,340 W 
Manufacturers of steel castings: 

Pig iron mE 9 (4 17 (4) 
DRI — Е 13 -- 14 -- 
Iron foundries and miscellaneous users: 
 Pigirn — m 1,850 11 1,850 24 
_ DRI 3 =>” E 
Total, all manufacturing types: 

Pig iron MIU 9,120 21,400 30,200 100 
ODI 1,130 W 1,360 W 


W Withheld to avoid disclosing company proprietary data. -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes 1.33 million metric tons (Mt) purchased by electric furnace steel producers. 


‘Includes 1.33 million Mt purchased by integrated steel producers. 


“Less than ^ unit. 


TABLE 4 


507 
234 


1 
U.S. CONSUMPTION OF IRON AND STEEL SCRAP, PIG IRON, AND DIRECT-REDUCED IRON IN 2009, BY TYPE OF FURNACE OR OTHER USE 


ке E 


Manufacturers of pig iron and 
raw steel and castings — 


Pig 
ИРИНЕ Scrap iron 
Blast furnace. 42700 ~ 
Basic oxygen process 7,110 25,900 
Electric fumace — 39,200 2,430 
Cupola furnace E 3 = 
ове 2 - 
Direct castings = 36 
_ Total 47,600 28,300 
- Zero. = 


1.340 


(Thousand metric tons) 


Iron foundries and 
miscellaneous > users 


Manufacturers 
of steel castings 
Pig 
DRI? Scrap iron DRI? Scrap 

1922 — = -- -- -- 
341 = -- - - 
809 837 17 4 3,130 
= 2 - 2 1,510 
2 | E = 2 
838 17 14 464 


| 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Di 

rect-reduced iron. 
3 • 

Includes air furnaces. 


‘in : 
cludes ingot molds and stools. 


E 


Pig 
iron 


> | | 


Total, all 
manufacturingtypes — — 
|. Pig 
Scrap iron DRI 
“= 0420 - 19 
7,110 25,900 341 
43200 4,140 824 
1,510 148 3 
$ es E 
E 36 == 
53,100 30,200 _ 1,360 
38.7 


38.8 


ТАВГЕ 5 
1,2 
IRON AND STEEL SCRAP SUPPLY AVAILABLE FOR CONSUMPTION IN 2009, BY REGION AND STATE 


(Thousand metric tons) 


Receipts of scrap | Production of home scrap 
‘From brokers, From other Recirculating 
dealers, and company- scrap resulting New supply 
other outside owned from current Obsolete Shipments available for 
Region and State Е | sources ___ plants — | operations u scrap. Е of scrap“ _ сопзитриой 
New ‚ England a and Middle Atlantic: 
Connecticut, Мапе, Massachusetts, 
New Hampshire, Rhode Island, Vermont 19 (5) 13 W (5) 32 
7 New Jersey and New York "P 1,770 -- 98 W W 1,830 
Pennsylvania | 3.020 _ 20 — . 1,800 63 ___ Si __ 25.640 
С Total 65 4800 820 1.910 63 87 7,510 
North С entral: 
Illinois == Е 1.340 32 107 10 5 1,490 
С јафапа И E 3,660 179 1,720 (5) 354 5,200 
_ lowa, Међгазка, South Dakota mE | 1,700 16 119 2 W 1,840 
_ Kansas and Missouri — . .— = 12 5 19 -- (5) 36 
__ Michigan ЕЕ 1.400 (5) 754 -- 411 1,680 
Minnesota EN 367 142 17 = 22 504 
. Ohio m 5.160 210 948 21 217 6,120 
: “Wisconsin == 1,340 2 909 (5) NE _ 2,250. 
Тога! 15,000 ME EP 7 за 1070 19,100 
South Atlantic: И 
Delaware and Maryland _ _ 
© Florida and Georgia 


_ North Carolina and South Carolina | 
Virginia and West Virginia 


| Total 
South Central: m ЕІ m 
_ Alabama a and Mississippi EN р 3,330 W 189 W W 
_ Arkansas, Louisiana, Oklahoma _ I 3,670 W 369 W W 4,170 
Kentucky and Tennessee | — 2,950 206 248 -- W 3,400 
_ Texas _ | 2880 545 358 4 20 _ 37% 
__ Total 12800 — 902 N :— EE 14,800 
Mountain : and Pacific: mE 
Arizona, Colorado, Idaho, о, Utah Е ЕО 1,300 W 354 W 33 1,710 
_ California, Oregon, Washington _____ 2,160 W 380 W 120 o 2 730 
_ Total | РАНИ Эзу о O a к аш ME... 
Ке total И 41.600_ 3,140 9,400 173 SAU 


'W Withheld to avoid disclosing company proprietary data; included i in "Total" or "Grand total." -- Zero. 


'Supply available for consumption is a net figure computed by adding production to receipts and deducting scrap shipped during the year. 
The difference in s 


tock levels at the beginning and end of the year is not taken into consideration. 
Data are rounded to no more than three significant digits; may not add to totals shown 

3 ; 7 | 
Obsolete scrap includes ingot molds, stools, and scrap from old equipment, buildings, etc 


Includes scrap shipped, transferred, or otherwise disposed of during the year. 
‘Less than У unit. 
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TABLE 6 
U.S. CONSUMPTION OF IRON AND STEEL SCRAP AND PIG IRON IN 2009, BY REGION AND STATE: >? 


(Thousand metric tons) 


Manufacturers of | . 


Total, all ~ 
pig iron and raw Manufacturers of [гоп foundries and manufacturing 
steel and castings ‘Steel castings miscellaneous users |, Ups о 
Е Region and State | Scrap _ Pig iron - Scrap Рір iron _ Scrap Pig iron Scrap Pig iron 
New England and Middle Atlantic: | Ё 
Connecticut, Maine, Massachusetts, New Hampshire, 
New Jersey, New York, Rhode Island, Vermont 1,730 22 9 -- 124 4 1,870 25 
_ Pennsylvania mn DR и E MS _ $670 3,230 
Total 7.090 3.230 145 | 308 21 7.540 3,260 
North Centra _ 0707 70700070 5 
Illinois ._____. В 1,260 710 24 | 200 20 1,480 731 
Indiana 4910 11,700 36 (4) 235 47 5.180 — 11,700 
lowa, Kansas, M innesota, Missouri, Nebraska, South 
Dakota, Wisconsin 2,540 78 73 (4) 2,020 1,630 4,640 1,710 
Michigan С S S S LL LO 1260 1,960 28 = 391 32 1.680 1,990 
Oho Иа 5,330 3,330 66 (4) 55 35 _ 5,990 3,360 
Es uM E _ 0 LI$300 17,700 2237 —— |» 3446 1.760 19.000 — 19,500 
E у Т с = 
- Delaware, Maryland, Virginia, West Virginia ^ 3,300 1,580 (4) (4) 273 9 3,570 1,590 
florida, Georgia, North Carolina, South Carolina ^ 3.180 Е a, D MM EM UE 
Total m | uu 6.480 — 1,650 239 (4) 380 | 7,090 ____1,660 
SouthCentral; 5 | 
_ Alabama, Kentucky, Mississippi, Tennessee |. 6510 3,730 129 8 198 20 6,840 3,760 
Arkansas, Louisiana, Oklahoma doc 4,440 483 11 5 2 4,450 486 
_ Texas и GENE 37 29 7 _ 135 — 19 — 330 _ 62 
Tøl Е ены, dance dex 14.500 4.250 169 15 338 41 15,000_ 4,310 
Mountain and Pacific: M MEE El ое ee 
_ Arizona, Colorado, Idaho, Utah ^^ 1,680 1,400 2 (4) 51 (4) 1.740 1,400 
__Califomia, Oregon, Washington - ол | __ 2,550 49 __ 56. а DS ыыы Е не 
Total m Bud 4.230 1.450 58 (4) 175 10 4,460 1,460 
бапда ^ 7 2 — — ——— 47,600 28,300 838 — (17 4,640 — 1,850 — 53,100 30,200 
— Zero. СІС 


І : ; : . 

Includes recirculating scrap resulting from current operations and home-generated obsolete scrap. 
2 . » . " • 

Includes molten pig iron used for ingot molds and direct castings. 


3 EM 

Data are rounded to no more than three significant digits; may not add to totals shown. 
4 

Less than % unit. 
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38.9 


38.10 


TABLE 7 
U.S. CONSUMER STOCKS OF IRON AND STEEL SCRAP AND PIG IRON, DECEMBE 


(Thousand metric tons) 


REM EE ERES FEMME H LL —_—— = 


aaa jum я Л e 


R 31, 2009, BY REGION AND STATE! 


_ ники 


Other 
Carbon Stainless Alloy Cast grades of Total Pig 
Region andState _______— steel" |, sed _ steel” = iront _ scrap scrap iron 
New England : and Middle Atlantic: AB MN" 
Connecticut, Maine, Massachusetts, New Hampshire, Rhode 
| Island, Vermont Vc" __ 1 W -- 1 W 1 (5) 
New Jersey and New York—. HOME 51 W 1 1 W 54 1 
` Pennsylvania m WRIT Т 12 14 | 003 29 3 
“Total __ 7 Е u к и. GNE OR 4 3144 
Мопћ Central: ____ _____-- n — 
Illinois _ B DEMNM 75 (5) (6) 2 3 80 6 
_ Indiana | 390 3 | 12 (6) 413 159 
lowa. Kansas, Missouri, Nebraska, South Dakota m n 72 (6) (6) 4 - 75 3 
_ Michigan eee Е 91 (6) (6) 4 (6) 96 l 
_ Minnesota and Wisconsin u u 52 2 - 3 (6) 57 6 
_ Ohio ee | 389 27 24 54 "HR 496 47 
а везане eR are - 23€ в м 
South Atlantic: 
Delaware, Maryland, Virginia, West Virginia oo mn 113 W (5) W W 197 54 
_ ~ Florida, Georgia, North Carolina, South Carolina 243 W W W W 545 10 
Total Пита занати 7 ___356 ____48 7739 294 — 16 742 _ 64 
South Central: | 
Alabama, Kentucky, Mississippi, Tennessee NEN 435 W W 4 475 134 
_ Arkansas, Louisiana, Oklahoma Nue 207 W W W " 211 66 
_ Texas MEM MPO 161 W W Ww W 168 Ž 2 
Total СС СЕ ЕЕ: 803 а а јео Е 854 202 
Mountain and Pacific: | 
Arizona, Colorado, Idaho, Utah | Macc sh 28 (5) (5) (5) W 69 W 
__California, Oregon, Washington === m 196 (5) 2 9 W 218 W 
Toal _________ T Tm НЕ: ВИНЕ se xaO NR 
. Grand total MH 2,720 116 7$ 405 9g 340 507 
W Withheld to о avoid disclosing company proprietary data; included i in "Total" Or r "Grand d total." -- » Zero. ССС | 


! Data аге rounded to no more than three significant digits; may not add to totals shown. 
Excludes rerolling rails. 


3Excludes stainless steel. 
“Includes borings. 
‘Less than У; unit. 


$Withheld to avoid disclosing company proprietary data; incl 


uded in “North Central Total" of “Total Scrap." 
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| 


Pe 


_ October 
u November _ 


TABLE 8 


U.S. AVERAGE MONTHLY PRICE AND COMPOSITE PRICE FOR NO. 1 
HEAVY-MELTING STEEL, WITH ANNUAL AVERAGES! 


Period __ ___ Chicago, IL. . Philadelphia, PA _ 


55 349.48 336.05 35771 348586 
—————— оз 34886, 


2008, average | 
2009: | 


September | Е 


. December 
___ Average 


Calculated by the U.S. Geological Survey from 


(Dollars per metric ton) 


Pittsburgh, PA 


Composite 
__ price 


183.00 210.00 209.50 200.83 
176.68 200.53 188.16 188.46 
157.73 176.14 153.64 162.50 
150.00 158.33 131.90 146.74 
179.25 184.25 172.50 178.67 
185.00 189.09 180.00 184.70 
230.00 217.27 216.82 221.36 
244.29 243.24 233.57 240.37 
257.86 256.43 256.90 257.06 
244.76 241.90 244.14 243.60 
216.32 213.89 213.37 214.53 
251.05 ...24932. _25605_ 25214 
20633 — 21L70 — — 20471 20758 


TABLE 9 


prices published in American Metal Market. 


U.S. EXPORTS OF IRON AND STEEL SCRAP, BY COUNTRY? 


(Thousand metric tons and thousand dollars) 


"n Е Country = 
Argentina _ 

Australia 
Austria | Ио 
Bahamas, The е 
Bangladesh. 

Belgium 
Brazil | 
Canada BONN 
Chile —— 

China = 
Colombia 


Dominican Republic — 
Egypt _  ___ 


Finland. Г 


France 


Greece 
HongKong —— 
India — — — 
Indonesia — 
Maly —— 
Japan —  — 
Korea, Republic of _ 
Malaysia m 


Pakistan. 


2008 

Quantity Value Е 
Se: ee. 
1 3,130 

2 2,020 

7 1.580 

- 112 44.000 
| 6 11,800 
2 1,440 

i 1,670 648.000 
(3) 159 

i 2,810 1,840,000 
59 25,300 

| 3 968 
Е 870 400,000 
57 111,000 

4 9,700 

7 5.080 

276 117,000 

167 96,100 

883 365,000 

371 179.000 

82 44,000 

i 435 324,000 
2,620 1,200,000 

1,260 512,000 

| 847 341,000 
21 42,600 

2 1,060 

B 1 5,330 
190 64,800 


See footnotes ; at end of table. 


. 2009 
A Quantity Е Value _ 
р 369 
(3) 1,520 
(3) 1,480 
(3) 119 
91 25,100 
6 5,690 
64 19,000 
97] 235,000 
l 393 
6.210 2,500,000 
(3) 233 
2 642 
361 90,500 
30 41,600 
| 1,490 
12 2,530 
224 53,900 
100 65,800 
1,580 419,000 
369 101,000 
48 17,300 
69 104,000 
3,110 939,000 
689 189,000 
668 159,000 
5 5,610 
| 127 
(3) 2,980 
333 83,900 


38.11 


38.12 


TABLE 9 —Continued 


U.S. EXPORTS OF IRON AND STEEL SCRAP, BY COUNTRY"? 


(Thousand metric tons and thousand dollars) 


о — —- Lu ee 


RES —— 


r——— 


. 2008. (0209 _ 
Country Quantity ___Уабе ___ Quantity _ EMT 
НИ 140 63,500 155 42.400 
Portugal _ _ i 1' 216 25 4,460 
Saudi Arabia i 479 | 538 
Singapore 47 13,200 38 9,970 
Spain 107 77,400 41 29,100 
Sweden ae 1" 2,210 13 6,160 
Switzerland — __ ____ 94 ' 28,400 55 15,700 
po о Т 1,170,000 2,230 722,000 
Thailand —  —-—- 1,060 451,000 459 120,000 
Trinidad and Tobago — 1. 8 1,890 12 4,640 
Tukey 4480 2,010,000 3,680 894,000 
United Arab Emirates _ 1 938 1 493 
United Kingdom ___ ЕЕ 7 15,600 4 6,260 
Viemm ________ 310 111,000 750 193,000 
Other _____ | 50' _ 28700' 9 4,380 
E ____ 21,500 io400000 22400 74120000 
"Revised. 
‘Data are rounded to no more than three significant digits, may not add to totals shown. 


2Excludes used rails for rerolling and other uses and ships, boats, and other vessels for 


scrapping. Export valuation is free alongside ship. The United States exported scrap 
to 94 countries (revised) in 2008 and 92 countries in 2009. 


Less than '/ unit. 


Sources: U.S. Census Bureau and U.S. International Trade Commission. 


TABLE 10 


U.S. EXPORTS OF IRON AND STEEL SCRAP, BY CUSTOMS DISTRICT" - 


(Thousand metric tons and thousand dollars) 


—— 


Se MEE PNE 


_ 2008 ~ 2009 
| Customs district Quantity Value Quantity Value 
Baltimore, MD — ile ^^ sé500 44 158000 
Boston, MA EN 1,560 690,000 1.270 324,000 
Buffalo, NY _ 282 161,000 168 45,200 
Charleston, SC 166 86,400 167 79,800 
Charlotte, NC = 55 32,000 51 26,200 
Chicago, IL па 39 15,900 22 6,230 
Cleveland, OH 1 1,060 2 702 
Combi Snake, OR | 937 454,000 1,220 346,000 
DET MN 502 199,000 210 71,800 
=. oa NENNEN 59 19,300 55 14,500 
Great Falls, MT = jt P + 
Honolulu HI mum не 2 : ne 
Houston Galveston TX i» s s о 
— | 500 246,000 914 278,000 
= pee = 306 87,400 418 99,200 
ышы , 5.860 3,030,000 4,330 1,730,000 
а 246 167,000 404 129,000 
ота 75 39,300 112 49,000 
а 955 473,000 2,230 549,000 
= ^ 3230 1,700,000 3,110 — 1,040,000 
сч — ЖЫ ЖЕ Жу 
Se Ă— 372 161,000 439 176,000 


K-20 
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— 


Savannah, СА —_ 


Other 


No. 2 bundles 


Remelting scrap ingots 
Stainless steel scrap 


TABLE 10—Continued 
U.S. EXPORTS OF IRON AND STEEL SCRAP, BY CUSTOMS DISTRICT" ? 


(Thousand metric tons and thousand dollars) 


кыы ыы лы a з ы 


2008 | 
Quantity 


ее Customs district 
Ogdensburg, NY 


Pembina, ND | 


Philadelphia, РА ЕЕЕ 
Ропіапа, ME о  —— — 
Providence, RI. 
San Diego, CA 
San Francisco, , СА 
$ап Јџап, РК | 


зеаше, МА 
St. Albans, VT 
Tampa, F FL 


——— ЕЦ 


SSS C D D es о 


"Excludes used rails for rerolling and other | uses and shi 


Export valuation is free alongside ship. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


82 
529 
993 
115 
442 

19 

1,440 
177 
370 

1,180 

94 
519 
101 

21 500 _ 


Sources: U.S. Census Bureau and U.S. International Trade Commission. 


TABLE 11 
U.S. EXPORTS OF IRON AND STEEL SCRAP, BY GRADE"? 


(Thousand metric tons and thousand dollars) 


| Grade 
No. n heavy-melting scrap 
No. .2 heavy-melting scrap 
Мо, | 1 bundles 


Shredded steel scrap - 

Borings, , shovelings, and tumings __ 
Cut plate and structural 

Tinned i Iron or steel 


Other alloy steel scrap 


Other steel scrap’ 


Tron scrap 
. Total __ ли 
Ships ips, boats, and oth other vessels for scrapping 
Used rails for ` гего пр and other uses“ 
_ Grand to rand total 


2008 

Quantity Value 
5,240 2,360,000 
382 113,000 
248 62,800 
23 6,400 
8,410 3,330,000 
152 17,700 
859 332,000 
140 64,300 
77 101,000 
1,000 1,190,000 
1,680 1,330,000 
2,740 1,200,000 
589 262,000 
21,500 — 10,400,000 
4 354 
76 54,900 
21,600 — 10,400,000 


2009 

.. Quantity _ V; Value _ 
5,840 1,520,000 
903 230,000 
311 79,300 
55 14,600 
8,500 2,190,000 
106 19,800 
1,320 359,000 
112 54,000 
27 35,000 
1,130 777,000 
1,280 900,000 
2,170 718,000 
668 223,000 
22,400 7,120,000 
4 773 
59 38,700 
22,500 — 7,160,000 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 


"Export valuation is free alongside ship. 
"Includes tinplate and terneplate. 


Source: U.S. Census Bureau. 


| 


ib — 


*Includes mixed (used plus new) rails. More information can be found in table 15. 


2009 

__ Value — — Quantity _ _ Value 
|. 371900 — 100 19,900 
205,000 295 83,100 
437,000 1,400 356,000 
63,700 129 35,600 
206,000 374 90,900 
6,200 17 3,360 
618,000 1,760 542,000 
49,700 294 69,500 
224,000 507 237,000 
541,000 1,020 317,000 
36,400 35 8,750 
220,000 583 168,000 
20,300 116 15,900 
10,400,000 — 22,400 7120,0 20,000 


ps, boats, and other vessels for scrapping. 


ТАВГЕ 12 
U.S. IMPORTS FOR CONSUMPTION OF IRON AND STEEL SCRAP. BY COUNTRY"? 


(Thousand metric tons and thousand dollars) 


a Ы 


|___________--- 


_.———— 


— 


———— 


авалан EET NM 
20UR ute, далека р ышы 
___ Country Guantity Value — Quamiy У 
Argentina _ | mE (d 2,270 4 737 
Bahamas The ______- 4 1,240 3 599 
Belgium (3) 61 -- — 
Brazil _ Nu KENN 3 1.930 3 2.670 
Сапада 2,790 1,020,000 2,400 611,000 
China. NEN 1 405 (3) 281 
Colombia. = (3) 1,220 (3) 1,120 
Denmark _ 15 11,300 26 6,290 
Dominican. Republic _ (3) 411 (3) 222 
Egypt _________------- (3) 502 1 637 
Finland. | 17 4,780 р а 
Germany č 11000 5 5.430 54 14,400 
Guadeloupe Е 9 2,150 3 182 
Guatemala. 1 1,340 (3) 255 
Јарап_ VIN 28 2,870 2 695 
Malaysia (3) 258 (3) 103 
MEXICO. Е 333 151,000 207 83,900 
Netherlands — 0 ————— 61 36,800 76 21,100 
Netherlands Antilles 6 2.400 | 89 
Eon eee | 1,890 (3) 281 
Sweden. o o 88 44,100 100 27,300 
Taiwan (3) 225 1 2,690 
Trinidad and Tobago ________ 1 1,630 (3) 164 
United Kingdom 223 153.000 101 33,500 
[D н з „з эы гыш 6' ___ 6,580' 9 5,150 

ТОШ = ERES 3,600 1,450,000 — 3390 814,000 


"Revised. -- Zero. 


1 eu V os 
Data are rounded to no more than three significant digits, may not add to totals shown. 


2 

Excludes used rails for rerolling and other uses and ships, boats, and other vessels for scrapping. 
Import valuation is customs value. The United States imported scrap 
2008 and 46 countries in 2009. 


3Less than % unit. 


from 59 countries (revised) in 


Sources: U.S. Census Bureau and U.S. International Trade Commission. 


38.14 50K—2" 
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U.S. IMPORTS FOR CONSUMPTION OF IRON AND STEEL SCRAP, 


TABLE 13 


BY CUSTOMS DISTRICT"? 


(Thousand metric tons and thousand dollars) 


_ 2000 — 


1,240 
185,000 
44,300 
46 
1,290 
427 
6,570 
157,000 
13,700 
10,200 
19,700 
7,680 
46,700 
3,430 
1,210 
21,200 
41,300 
641 
3,730 
109 
15,600 
11,400 
2,570 
21,900 
195,000 
552 
986 


814,000 


2008 
|. Customs district _ Quantity | 5 Value i Quantity Value _ 
Baltimore, MD 3 7,150 2 
Buffalo, NY _ С САМ 496 258,000 596 
Charleston, SC — 284 154,000 178 
Charlotte, NC 7 l 847 G) 
Chicago, IL — OOOO 35 3,990 15 
Cleveland, OH PME (3) 292 (3) 
Columbia-Snake, í OR m - 97 29,000 36 
Detroit, MI ИШИ 1,060 391,000 644 
Duluth, MN 69 23,500 52 
El Paso, TX | 53 26,600 35 
Great Falls, MT — —— — —— 59 23,200 93 
Houston-Galveston, TX : 30 36,000 3 
Laredo TX — — — Ш 85 48,300 84 
Los Angeles, CA n 24 5,820 2 
Miami, FL (3) 546 5 
Mobile, AL mm 47 21,900 65 
New Orleans, LA BEEN 141 99,300 138 
New York, NY MEN 4 1,390 (3) 
Nogales, AZ 8 3,070 | 
Norfolk VA — B (3) 10 (3) 
Ogdensburg, NY EM 19 22,500 38 
Pembina, ND 72 35,700 25 
Portland, ME 4 3,160 7 
San Diego, CA 177 49,400 79 
Seattle, МА _ В i 820 201,000 878 
Tampa, FL | | ПИШ 3 2,080 3 
Other . 4 . 705 _3 
"тек о 3,600 1,450,000 2.990 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
"Excludes used rails for rerolling and other uses and ships, boats, and other vessels for 


scrapping. Import valuation is customs value. 


3 [е5 than И unit. 


Sources: U.S. Census Bureau and U.S. International Trade Commission. 
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ТАВГЕ 14 


U.S. IMPORTS FOR CONSUMPTION OF IRON 


(Thousand metric tons 


| Class — 
No. 1 heavy-melting : scrap 
No. 2 heavy-melting scrap ___ 
No. ! bundles _____ 
Мо. 2 bundles . 
‘Shredded steel scrap. 


nm 


Borings, shovelings, : and turnings 
Cut plate a and structural _ 
Tinned iron or steel EM 
Remelting scrap ingots 
Stainless steel scrap 
Other r alloy steel scrap. 
Other steel scrap __ 
Tron scrap _ 

_ Total 


Ships, boats, and d other у vessels for Scrapping 


| 


Used rails for r rerolling and other uses” 
Grand total _ 


"Revised. 


——— 


Data are rounded to no more than three significant digits; may not add to total 


2 Р : 
Import valuation is customs value. 
3] е5$ than У; unit. 


‘includes tinplate and terneplate. 


5 | 
Includes mixed (used plus new) rails. More information can 


Source: U.S. Census Bureau. 


and thousand dollars) 


Quantity — Value 
^. 166 56,300 
36 11,600 
865 458,000 
36 8,150 
444 129,000 
76 19,300 
162 42,600 
26 7,040 
(3) " 9 
140 217,000 
629 186,000 
666 219,000 
_ мо _ 95.100. 
3.600 1, 450, 000 
(3) " 18 
151 80,600 
3,750 


1,530,000 


AND STEEL SCRAP, BY CLASS"? 


__ 151 80,600 


2009 
Quantity — Value 
_ 185 37,900 
28 5,510 
715 186,000 
37 5.430 
452 78,500 
53 10,100 
149 29,600 
27 5.190 
(3) 327 
124 138,000 
558 193.000 
479 90,300 
184 34,400 
— 2990 814,000 
(3) 79 
57 17,700 
3,050 831,000 
s shown. 


be found in table 16. 
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ТАВГЕ 15 
U.S. EXPORTS OF USED RAILS FOR REROLLING AND OTHER USES, BY COUNTRY"? 


________2008 _ _— 209 — 

Quantity Value Quantity Value — 
__________ Country (metric tons) (thousands) (metric tons) (thousands) 
Anguilla 53 $106 | aM $127 
Antigua and Barbuda 5 11 23 51 
Argentina 80 205 5 13 
Aruba 15 15 34 33 
Australia _ 1,370 2,590 534 759 
Bahamas, The ees 173 216 57 89 
Barbados ss 336 349 88 74 
Brazil о 11 45 26 34 
British Virgin Islands | 6 70 109 
Canada 32,900 19,000 17,000 15,100 
Cayman Islands 173 317 53 58 
Chile | 51 139 781 956 
China 52 30 4,970 1,570 
Colombia 226 283 342 588 
Costa Ека  — -- -- 4 4 
Dominican Republic 803 1,120 561 633 
France (3) 4 -- -- 
Germany 441 1,110 = -- 
Guatemala 321 267 -- -- 
Honduras - mE 86 82 27 46 
Hungary | ШИ 52 370 - - 
India 326 231 10 9 
Ireland — 59 50 128 114 
Israel 27 112 ~ -- 
Italy _ 86 186 3 y 
Jamaica и 2,900 2,820 és -- 
Japan - m да Bs 37 36 
Korea, Republic of 13 11 4 3 
Malaysia mM == = 13 11 
Mexico — — = 28,100 17,900 29,300 15,700 
Netherland Antilles 328 318 36 36 
New Zealand — — -- -- 11 20 
Nicaragua m | 20 53 15 27 
Pakistan 16 18 45 9 
Panama mE 28 57 33 48 
Peu — 124 139 65 147 
Philippines __ m 4 12 -- Е 
Singapore 8 31 = u 
South Africa — — m 486 504 87 80 
Spain  — - -- 3 3 
Taiwan 2,830 1,320 2,920 1,210 
Thailand p 74 62 124 83 
Trinidad and Tobago 561 2.700 25 35 
Turkey - Ы 8 15 7 10 
Turks and Caicos Islands | 28 72 10 17 
United Arab Emirates _ 37 93 446 373 
United Kingdom 216 408 25 32 
Venezuela | 187 265 88 184 
Vietnam 1,940 878 -- "i 
Other — паа а 8 
_ Total 75800 ____54.900 58600 _____38,700 


‘Revised. — Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Export valuation is free alongside ship. 
"Less than У unit. 


Sources: U.S. Census Bureau and U.S. International Trade Commission. 
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ТАВГЕ 16 
U.S. IMPORTS FOR CONSUMPTION OF USED RAILS Den REROLLING 


AND OTHER USES, BY COUNTRY"? 


MERCEDE E eee — 
Еа ое а 
Quantity Value Quantity Value 
a _ Country (metric tons) __ (thousands) |» (metric tons) _ (thousands) 
Austria 7 $14 -- = 
Canada | 95,800 45,300 31,300 $7,950 
Czech Republic 4 9 7 9 
Germany 6 11 2 7 
Јарап 9 17 17 40 
Mexico 196 267 830 238 
Russia 53,500 33,700 25,200 9,310 
Spain -- - 13 116 
Switzerland 1 3 — — 
Taiwan 9 21 = => 
Unit ‘United Kingdom 1,780 1,320 -- - 
_ Total 151,000 80,600 57,400 17,700 


о S MMM 


-- Zero. 


1 ue aes 
Data are rounded to no more than three significant digits, may not add to totals shown. 


2 ; | 
Import valuation is customs value. 


Sources: U.S. Census Bureau and U.S. International Trade Commission. 


TABLE 18 


U.S. IMPORTS FOR CONSUMPTION OF DIREC T-REDUCED IRON, BY COUNTRY" : 


Mu 
2008 | _ 2009 


-- Zero. 


ee are rounded to no more than three significant digits, may not add to totals shown. 
Data are for steelmaking-grade direct-reduced iron only. 


Sources: U.S. Census Bureau and U.S. International Trade Commission. 
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Quantity Value Quantity Value 
=. Country (metric tons) __ (thousands) _ (п (metric tc tons) | (thousands) _ 
5,000 $1,500 -- e 
Trinidad and Tobago 1,380,000 493,000 807,000 $244,000 
Venezuela  — č  —Zč o ç< ~ 954,000 477,000 209,000 59,600 
Total | 1 234000  h »/ 971, 000. |... 1,020,0 000 304, 1,000 


K-20” 


Шии 


Bolivia __ 
Brazil 
Canada __ 


Finland 


Guatemala 


HongKong __ 


India 


Kuwait _ 
Mexico 


Country 


Dominican Republic TN Е 


ТАВІЕ 19 


U.S. EXPORTS OF PIG IRON, BY COUNTRY"? 


Netherland 


New Zealand _ | m 


Peru — 
Romania 
Singapore _ 
Taiwan. 1-2 
Tunisia _ 


_ Тога! u 
-- Zero. 


United Kingdom u 


2008 NEM 2009 

Quantity Value Quantity Value — 

____ (metric tons) _ (thousands) ___ (metric tons) (thousands) 

ЕЕ = E 1 $4 

30 $20 11 12 

22,600 8,600 5.220 1,890 

156 167 361 119 

| 4 e Е 

189 201 E = 

10 5 - = 

ЕЕ 37 6 62 18 
КЕБЕК am == 82 27 
m 261 15 - -- 
ЕЭШ 35 37 = = 
mE 47 28 ES ~- 
43 25 - -- 

а = 11 4 

n = - 59 19 

152 163 248 244 

81 87 -- -- 

4,630 1,900 4,400 1,640 

e 2 2 3 

= Е = 11 4 
pig E A 103 34 
E: " 14 15 

m 55 55 -- = 
MEME 15 14 -- -- 
e > 147 157 
22,800 (38 — E 6 

| $1100 11400 10,700 4,200 


Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes the following grades of pig iron: less than or equal to 0.5% phosphorus content, greater 
than 0.5% phosphorus content, and alloy grade. Export valuation is free alongside ship value. 


Sources: U.S. Census Bureau and U.S. International Trade Commission. 
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UMPTION OF РО IRON, BY COUNTRY 


1.2 


U.S. IMPORTS FOR CONS 
PERMET ш HU 
______208 _ ____ —— 2: 2009 — 

Quantity Value Quantity Value 
(thousands) — (metric tons) _ (thousands) жх 


Country (metric tons) — 

Brazil 3,610,000 $1,990,000 1,260,000 $478,000 te 

Canada. 182,000 102,000 90,700 27,300 

Denmark -- -- 9 9 | 

India 2 6 6 13 ' 
Italy -- -- 4 2 X 
Russia m 711,000 413,000 751,000 275,000 s 
Singapore 3 6 -- - ~ 
South Africa 92,900 52,300 120,000 37.400 
Sweden _ 33,400 19,400 43,000 12,000 A 
Trinidad and Tobago ___ 12,000 5,990 - - в 
Ukraine _____ 310,000 207,000 156,000 47,000 + 
United Kingdom 2 35 61 - - : 
Venezuela 29200 — 8.460 - _ — 3 

Total 4,980,000 __2,800,000 (2420000 877,000 | 

— Zero. 


digits; may not add to totals shown. 
or equal to 0.576 phosphorus content, 


1 bc ef 
Data are rounded to no more than three significant 


2Includes the following grades of pig iron: less than 
greater than 0.5% phosphorus content, and alloy grade. Import valuation is customs value. 


Sources: U.S. Census Bureau and U.S. International Trade Commission. 
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TRON ORE 
By John D. Jorgenson 


Domestic survey data and tables were prepared by Michelle B. Blackwell, statistical assistant and the world production 
table was prepared by Lisa D. Miller, international data coordinator. 


U.S. iron ore production in 2009 was one-half that of 2008; 
consumption during this same period decreased by 40%. World 
iron ore production and consumption once again rose in 2009, 
but by only 2%. China, by far the leading consumer, led gross 
tonnage production of iron ore with relatively low-grade ore. 
China was the leading producer of iron ore in terms of iron 
content, followed by Australia and Brazil (tables 1, 17). For the 
eighth consecutive year, world iron ore trade increased. World 
prices dropped Significantly compared with those of 2008. 

Iron ore is the basic raw material for producing iron and 
steel. The supply of iron ore is Critical to the economies of 
all industrialized nations. Scrap, a supplement to iron ore in 
steelmaking, is also an extremely important feed material, 
but owing to lack of supply of high-quality scrap, its use has 
limitations. Direct reduced iron (DRI) is an alternative to scrap, 
but requires iron ore for its production. 

Two iron oxides—hematite (Fe,O,) and magnetite (Fe О)— 
аге ће Primary ore minerals of iron. Taconite, the primary iron 
0ге mined in the United States, contains hematite and magnetite 
In varying Proportions and is found in hard, fine-grained, banded 
гоп formations with low iron content, between 20% and 30%. 
Almost all domestic iron ore production is transformed into 
molten iron in blast furnaces by the iron and steel industry. Most 
molten iron then goes directly to a basic oxygen furnace (BOF) 
for conversion to steel by removing most of the residual carbon. 

* remainder is poured into molds to produce pig iron. 

In 2009, the United States used 31.0 million metric tons (Mt) 
of iron ore, a decrease of 20.9 Mt, or 40%, compared with that 
0 and produced 19.0 Mt of pig iron. Pig iron production 

ecreased 44% from that of 2008 and was at the lowest level 
since before World War II. 
к Stee] Production, at 59.4 Mt, decreased 35% compared 

Уа at | 2008. U.S. steel consumption decreased to 63 

а " Mt in 2008. Imported iron ore supplements 
ШШ, ы у produced iron ore in the production of pig iron, 
ins 5 used along with imported pig iron, DRI, and scrap to 
ore. ш Там steel. Integrated steel mills produce steel from iron 
кыш, ргодисе steel from DRI and scrap. In 2009, the 
E Sector of the steel industry made up 62% of the U.S. 

7) Production (American Iron and Steel Institute, 2010, 


aoe Steelmakers can increase steel mill product 

| мз. without Increasing blast furnace production | 
steelmakers y ды Iron and semifinished steel. This permits 
Umaces he] т avoid costly startup of less-efficient blast 
skilled work in reserve and the employment of additional 
imports) сз Іп 2009, пе! U.S. exports (exports minus 

* United is оге Substitutes were 5.7 Mt, while in 2008 

Is increase į es was a net exporter of 14.8 Mt of substitutes. 

in exports was owing to continued high levels 
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of scrap steel net exports combined with substantial decreases 
in net imports of DRI, pig iron, and semifinished steel 
products. During the year, along with the 33% decrease in 
raw steel production and a 3894 drop in steel demand, iron ore 
consumption declined 40% from 2008 levels. 


Legislation and Government Programs 


In 2009, the Minnesota production tax rate to be distributed 
in 2010 changed for concentrates and pellets produced in 
2009, increasing to $2.364 from $2.316 per taxable long ton. 
The taxable tonnage for 2009 is based on the average tonnage 
produced in 2007-09. 

Changes affecting taconite mining and processing operations 
passed by the Minnesota Legislature in 2009 included 
production taxation items that would be based on the 2008 and 
2009 production. A Taconite Environmental Protection Fund 
was established to receive 15.5 cents per long ton (about 15.3 
cents per metric ton) from 2008 production that would have 
gone into the Taconite Property Tax Relief Account. Instead, 
these funds were set aside for use in renewable energy initiatives 
to be distributed in 2009 only. A production tax change for 2009 
that would affect distribution of taxes in 2010 and thereafter 
included redistribution to 50% mining and 50% processing from 
40% mining and 60% processing of the proceeds when mining 
and processing were carried out in two separate tax districts. 
Another production tax change for 2009 that would affect 
distribution of taxes in 2010 was a redistribution of excess tax 
funds to cities and towns within a school district if distribution 
to the school district would reduce State aid to the district 
(Minnesota Department of Revenue, 2009, p. 1, 6, 7, 20; 2010, 
p. 1, 20). 


Production 


The U.S. Geological Survey (USGS) develops U.S. iron 
ore production data through an annual “Iron Ore" survey, 
which is sent to iron ore mines, and those mines provided 
the production statistics listed in tables 1 through 5. This 
information is supplemented by employment data, information 
from consumers, and mine inspection reports. The American 
Iron Ore Association became a supplier-oriented organization, 
now known as the Iron Mining Association of Minnesota, and 
no longer provides data on ore shipments from loading docks on 
the Upper Great Lakes nor receipts at transfer docks and furnace 
yards nationwide. Steel plant data continues to be compiled by 
the American Iron and Steel Institute (AISI). 

In 2009, domestic iron ore production was 26.7 Mt, about 
one-half of the 2008 production, which was 53.6 Mt. Michigan 
and Minnesota taconite mines accounted for almost all domestic 
iron ore production—six mines operated on the Mesabi Range 
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in northeastern Minnesota and two on the Marquette Range 
in Michigan's Upper Peninsula. Domestic iron ore supply 
(production minus exports) met 74% of domestic demand in 
2009, 3% less than the average from 2005 through 2008. 

Cliffs Natural Resources Inc. (Cleveland, OH) announced 
2009 iron ore production for its North American operations. 
Mine production, which totaled 20 Mt, was as follows (United 
States, unless otherwise specified)—Empire, 2.6 Mt; Hibbing 
Taconite, 1.7 Mt; Northshore, 3.3 Mt; Tilden, 5.7 Mt; United 
Taconite, 3.9 Mt; and Wabush (Canada), 2.7 Mt. Cliffs’ share of 
the total production from these North American operations was 
17.4 Mt. Total Cliffs’ North American production tonnage share 
for the mines it managed during the year decreased by 25% 
compared with that of 2008, and overall iron ore sales revenue 
decreased to $1.45 billion, a decrease of 39% compared with 
that of 2008 (Cliffs Natural Resources Inc., 2010, p. 56, 57). 

In June 2009, Cliffs acquired significant ownership of 
Freewest Resources Canada Inc. (Montreal, Quebec, Canada), 
with its three world-class chromite deposits in anticipation 
of diversifying downstream from its core merchant iron ore 
business. Cliffs planned to include construction of the open pit 
mine and mine-site processing facility, as well as an electric 
arc furnace (EAF) to further process the chromite ore into 
high-grade ferrochromium. The EAF facility was expected to be 
located on the north shore of Lake Superior after a permitting 
process anticipated to require approximately 3 years, with 
production startup in about 2015 (Cliffs Natural Resources Inc., 
2009a). 

Michigan.—Michigan accounted for about 31% of U.S. 
usable iron ore output in 2009; nearly all of Michigan’s output 
was pellet production. The Empire Mine production was mostly 
flux pellets. The Tilden Mine produced magnetite and hematite 
flux pellets. The Empire Mine and the Tilden Mine production 
each showed a decrease of 2.0 Mt compared with that of 2008. 
Owing to a postponement of a development project, the reserve 
estimate for the Empire Mine was reduced by 45%, while 
Tilden Mine reserves remained the same net of production 
(Cliffs Natural Resources Inc., 2010, p. 35, 57; Skillings Mining 
Review, 2010c, р. 6—7). 

Minnesota.—Minnesota produced 69% of the usable iron ore 
in the United States in 2009; nearly all of the output was pellet 
production. Almost all of the production from the State came 
from open pits on the Mesabi Iron Range, although a minor 
amount of the production did come from reworked tailings. 
Minnesota pellet production, grouped by operating company 
was summarized as follows: Hibbing Taconite Company | 
produced standard and high-compression pellets; Northshore 
Mining Company produced 3.3 Mt of standard pellets, including 
a small amount of sinter material and concentrate; United 
Taconite Company, LLC produced pellets and a minor amount 
of concentrates; ArcelorMittal Minorca Mine Inc. (Chicago, IL) 
produced 1.5 Mt of flux pellets, including a minor amount of 

pellet chips; and United States Steel Corp. (Pittsburgh, PA) had 
no production from its Keewatin Taconite operations and 7.7 Mt 
of acid and flux pellet production from its Minntac operations 
(ArcelorMittal, 2010, p. 51; Cliffs Natural Resources Inc., 2010 
p. 57; Skillings Mining Review, 2010b, p. 8, 12-15; United — 
States Steel Corp., 2010, F-62). i 
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In early February, U.S. Steel announced plans to lay off 500 in 


union employees, as well as 90 management employees at its 


Minntac operations (Mountain Iron, MN). In December [2008], Pi 
U.S. Steel had already halted production at its Keetac operation pios 
(Keewatin, MN). Lack of new steel orders forced the steel ч а 
company to reduce production from its upstream operations ee 
(Bowen, 2009), but by August, with rising steel requirements, un 
the company announced plans to start up an additional pellet ^x 
production line at the Minntac plant in Iron Mountain, MN, m 
and to start up an additional two lines in September. U.S. Steel NN 
would then have four of the five production lines at Minntac in D 
operation (Skillings Mining Review, 20094), but at Keetac, the us 
company had workers begin winterizing the plant in anticipation bm 
of extending the shutdown of operations (Skillings Mining " - 
Review, 2009b). | uni 
ArcelorMittal (Luxembourg) attributed the reduction in E. 
production from 2.8 Mt in 2008, to a shutdown of operations a 
between May and September in 2009. Owing to market a 
conditions, no iron ore was produced during this period e 
(ArcelorMittal, 2010, p. 51). ЈЕ | 
Cliffs extended the shutdown of the Northshore Mining 2 


Co. facilities, which had been initiated in April through 
July (Skillings Mining Review, 2009e). Cliffs indicated vis 
that the joint-venture owners of the Hibbing Taconite Mine 
[ArcelorMittal, 62.3%: Cliffs, 23.0%; and U.S. Steel Canada NA 
Inc. (Hamilton, Ontario, Canada), 14.7%] had agreed © _ " 
lengthen the shutdown at the plant, which has а rated capacity .; 
of 8.1 million metric tons per year (Muyr). This extended the б 


shutdown—which started with two of three pellet lines shut б 
down in March and then the plant shut down for 15 weeks n 
beginning in May—through the first quarter of 2010 (Cliffs 


Natural Resources Inc., 2009b). | 
Steel Dynamics, Inc. (Fort Wayne, IN) completed constructio? 
and began commissioning on the $260 million Mesab! Nugget y 
project in Hoyt Lakes, MN. The main plant facility has à * 
1 80-foot-diameter gas-fired rotary-hearth furnace (RHF) th, > 


through a chemical reduction process, was expected to yield 
millions of 96% to 98% iron nuggets. The feed material— à 
iron ore concentrate, coal, and binding agents—Wwas ©. 

mixed and dried to form marblesized "dry balls" in dd | 


facilities. These balls were then to be melted in the 
form the iron nuggets. At full capacity, the plant was exper 
to produce 500,000 metric tons per year (tyr) of iron nuge EU S 
Steel Dynamics expected to follow through with additional its | 
investments in an adjacent iron mine, Once the required a 
were received from the State of Minnesota (Skillings Mine 
Review, 2009c; Steel Dynamics, Inc., 2010, p- 5). . f iron 
Magnetation, Inc. (Nashwauk, MN) began production | 
concentrate from its Mesabi Chief plant near Keewatin, 77 
Magnetation invested $9.6 million to bring its plant online. 
The plant was expected to produce low te 
at a rate of 300,000 t/yr from lean ore stockpiles of of 
and natural ore tailings. Plans for expansion to 7 0, ут (96 
concentrate were being made to help feed the 500, 
to 98% iron) Mesabi Nugget facility being construct? 
Hoyt Lakes, MN, by Steel Dynamics (Metal Bulletin, 
Redmon, 2009). | 
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Consumption 


U.S. iron ore consumption declined by 4096 to 31.0 Mt from 
the 2008 figure of 51.9 Mt (table 1). Pig iron production, at 19.0 
Mt in 2009, was almost one-half of the 5-year average of 37.5 
МИуг for 2004 through 2008. Raw steel production using BOF 
technology, which had been at the lowest production level in 
more than a decade in 2008, decreased by more than 40% to 
22.7 Mt. 

Consumption of iron ore, including agglomerates, reported 
to the AISI by producers of iron and steel totaled 30.3 Mt, 
including 26.2 Mt of pellets; 3.8 Mt of sinter, briquettes, and 
other products; and 0.3 Mt of natural coarse ore (table 7). 

Of the ore consumed, 74% was domestic production; 10%, 
imports from Canada; 2%, imports from other countries; and the 
balance was drawdowns of domestic stocks. Other iron-bearing 
materials charged to blast furnaces included mill scale, slag 
Scrap, and steel furnace slag. 

The three consumption numbers used in this annual review 
are reported in tables 1, 7, and 8. The first consumption number 
(31.0 Mt in 2009), in table 1, is the sum of the ore consumed 
by input type reported by the AISI, the ore consumed in DRI 
production, and the ore consumed in nonsteel uses, as reported 
to the USGS (American Iron and Steel Institute, 2010, p. 81). 
The second consumption number (30.4 Mt in 2009), in table 
7, is the ore consumed in U.S. iron and steel plants by type of 
оге reported by the AISI. The third consumption number is an 
estimate of DRI and other miscellaneous uses, which include 
Iron оге consumed in production of cement and iron ore shipped 
for use in manufacturing paint, ferrites, heavy media, cattle 
feed, refractory and weighing materials, and for use in lead 
smelting are listed in table 8. The latter consumption figure was 
the ore consumed in DRI production (of which there was none 
produced in 2009) and nonsteel uses (0.60 Mt in 2009). Data 
on ron оге consumption in nonsteel end uses (table 8) were 
compiled from USGS surveys and information provided by 
Midrex Technologies, Inc. (2010, p. 7). 


Prices 


id of 2009, the secretary general of the China 
would not pon (CISA) reportedly indicated that China 
Bd йш unreasonable decreases" during 2009 iron ore 
reductio m m China tried to negotiate for price 
mills ШЕП. made retroactive to January so that Chinese 
Ше Re be forced to pay 2008 negotiated prices. CISA 
аа Жи like more flexibility to adjust prices 
or (ong em, 10 not want to be hampered by an iron ore index 
included a re а contracts (Li, 2009). CISA for the first time 
annual iron i sentative in the Chinese delegation discussing 
strengthen мн contracts. CISA reportedly wanted to 
would need to 4 mation among Chinese steel producers and 
major Producers (M, to any benchmarks established by China's 
AS the April | etal Bulletin, 2009b). 
negotiations Pean contract date passed, contract 
and steel E Mid between the leading iron ore producers 
Indicated that it ы i Billiton Ltd. (Melbourne, Australia) 
Sem using eith ould like to eliminate the 12-month contract 

8 either the spot market or some type of index price. 
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Both Vale S.A. (Rio de Janeiro, Brazil), the world's leading 
producer of iron ore which had officially changed its corporate 
name from Companhia Vale do Rio Doce (CVRD), and Rio 
Tinto plc (London, United Kingdom) favored continuing with a 
contract price because they felt it was more stable. At the time 
of the negotiations, China reportedly was expected to reduce 
iron ore imports in 2009 by 2096 compared with 2008 import 
levels. A price reduction of upwards of 30% was expected to be 
negotiated for contract year 2009-10 (Matthews, 2009a; Vale 
S.A., 2009a). 

At the end of May, Rio Tinto settled the 2009-10 annual iron 
ore contract with Japanese steel firms—JFE Holdings Inc., Kobe 
Steel Ltd., Nippon Steel Corp., and Sumitomo Metal Industries 
Ltd.—and Korea's POSCO. The agreement was for a 33% lower 
price for fines and a 44% lower price for lump ore, the first price 
reduction in 7 years. Chinese steelmakers continued to negotiate 
deeper discounts on both lump and fine ores. Vale continued 
discussions with steel firms (Thompson, 2009). Despite the 
impasse 1n iron ore price negotiations, Chinese imports of iron 
ore through May 2009, at 242 Mt, increased 26% compared with 
those | the same period in 2008. The import value of this ore 
was almost 28% lower when compari | 
pase a eee paring these two periods (TEX 
| Following the rejection of a $19.5 billion investment offer 
o increase 15 ownership of Rio Tinto by the Alumi 
of China Ltd. (Chinalco) (Beijing. China) and the мы | 
decision to develop а joint venture of Australian iron ore assets 
by BHP Billiton and Rio Tinto, an Australian executive of 
Rio Tinto was arrested by Chinese authorities on suspicion 
of espionage and stealing state secrets (Ritchie, 2009). The 
failed offer, joint venture, and arrest of Rio Tinto's executive 

came amidst a failure by BHP Billiton, Rio Tinto and Vale. t 
reach an annual contract price agreement with Chinese iron ; 
purchasers. Vale appeared to be holding back to avoid re mi 
the 2008 problem of settling earlier for a lower price th ipis 
BHP Billiton or Rio Tinto (Matthews, 2009b). bin 
A move to a more market-based, rather than negotiated 
contract топ ore price became evident. At the end of the J || 
ВНР Billiton announced that it had reached agreement o p 
of its iron ore sales for the 2009 contract year. Only 23% 4 
set based on the annual contract price, while the other 30% w 
priced using quarterly, spot, and index-based Prices. In 2008, 
when spot prices collapsed, some buyers reneged on contr. t 
leaving annual contract prices little more than an upside ТЕ у 
producers. The arrest of the Rio Tinto executive in Chin «ш 
additional incentive for producers to rely to a greater d о 
on independently established market prices (Dennin 2005 
Amidst the continued stalemate between Chinese BA и 
worldwide iron ore producers, an iron ore trade кн. ня 
Iron Ore & Steel Derivatives Association (IODA)—was fore 
to promote the trade of iron ore and related derivates, de күн à 
standard terms for iron ore contract transactions and su ды 
development and use of independent market indices IODA « e 
seen, by itself, as having an important role in the iron ore m a 
as the market moved from annual contract Pricing toward ү, 
market (Metal Bulletin, 20094). кн 
Fortescue Metals Group Ltd. (East Perth, | 
a price 3% below the benchmark into the чун е E | 
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iron ore sold to Chinese steel mills. This agreement permitted 
Fortescue to complete a $6 billion deal to obtain financing 
from Chinese sponsors for project expansion (Mining Journal, 
2009b). 

As negotiating posturing began for 2010 contract negotiations, 
CISA indicated that iron ore oversupply would worsen in 
the fourth quarter of 2009. China's imports for the first three 
quarters were 469.4 Mt of iron ore, an increase of almost 36% 
from those of the same period during the previous year. CISA 
was pressing a unified iron ore import price and a qualifications 
review for iron ore importers (Metal Bulletin, 2009c). 


Transportation 


The Lake Carriers’ Association reported that the iron ore 
shipments on the Great Lakes fell to the lowest level in 71 years. 
[ron ore cargos on the Great Lakes (includes Great Lakes and 
St. Lawrence Seaway ports to Great Lakes destinations) totaled 
28.8 Mt, the lowest level since 1938. Iron ore shipments for 
2009 were 53% of the 5-year average of 2004—08. The Soo 
Locks on the Great Lakes closed for the season on January 15 
and were reopened on March 25 in accordance with a 
multiagency agreement to allow inspection and maintenance of 
systems, structures, and key equipment (Great Lakes & Seaway 
Shipping News, 2009; Lake Carriers’ Association, 20108, b). 

Early in 2009, the CSL Argosy, ап 800-foot bulk carrier | 
loaded with iron ore, ran aground in the Chesapeake Bay, just 
north of Annapolis, MD. The vessel, headed to Baltimore, MD, 
had 19,300 t of iron ore removed and was refloated before 
proceeding to inspection in Annapolis (American Metal Market, 
2009). 


Foreign Trade 


In 2009, U.S. exports of iron ore exceeded imports by a 
slight margin, which represented only a minor percentage of 
domestic apparent consumption. Exports decreased by 65%, 
while imports decreased by 58% compared with 2008 бше 
U.S. iron ore exports were 96% pellets (3.8 Mt), and 78 % of 

h ex orts was shipped via the Great Lakes to Canadian steel 
пен ies, while 6% was shipped to Germany, 5% each to 

E we nd France, 3% to China, 296 to Mexico, and the rest 
E ne countries. U.S. imports totaled 3.9 Mt, of which 

B a hare decreased to 5% from 28% in 2008, Canada’s 
В to 81% from 64%, and Chile's share increased 
кош 2% in 2008 (tables 1, 9—15). 


World Industry Structure 


т tion.—A though global iron ore consumption is 

n red directly, imports of iron ore and production of 
i mel DRI and pig iron can be used as guides to indicate 
ин an tion rises or falls. DRI and pig iron production 
M pana й direct indicators of iron оге consumption 
о а el production because, to varying degrees in each 
than crude Pf f Feel production comes from scrap consumption 
о e is ore net imports cannot be used as a О 
in ш и rd indicator of a change in iron ore consumption In 
didi А ы produce iron ore unless a country's ore production 
countrie 


-< constant. World consumption of iron ore was estimated 
remains 
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to have decreased slightly as indicated by slight decreases in pig 
iron and DRI production compared with 2008 levels. Of the nine 
countries that had 2% or more of world pig iron production in 
2009, seven of the countries showed negative growth, including 
the United States, comparing 2009 production with each 
country's average pig iron production from 2005 through 2009. 
The growth rates compared with the 5-year average (2005-09) 
for these countries were as follows: India, 26%; China, 22%; 
Republic of Korea, -4%; Russia, -10%; Japan, -18%; Ukraine, 
-18%; Germany, -28%; Brazil, -42%; and the United States, 
-43%. Of the five leading producing countries of pig iron in 
2009, only China (16%) and India (3296) showed an increase in 
production from that of 2008—decreases for the other countries 
were as follows: Japan, 22%; the Republic of Korea, 12%; and 
Russia, 1095. 

Interest in mine development increased toward the end of 
2009 owing to a recovery from the global economic downtum, 
as producers positioned themselves to take advantage of 
expected continuing high levels of consumption driven by 
Chinese economic growth. With new iron ore production 
capacity, world supply of iron ore was expected to be adequate 
through 2010. 

World crude steel production fell to 1.2 billion metric tons 
(Gt) from 1.3 Gt in 2008. Six countries produced more than 30 
Mt of crude steel each and combined accounted for almost 70% 
of world production in 2009. Of those countries, China produced 
about 68 Mt more crude steel in 2009 than in 2008 and India 
produced 8 Mt more. The others (Germany, Japan, Republic 
of Korea. and the United States) combined produced 83 Mt 
less crude steel in 2009 than in 2008. Annual world crude steel 
production, excluding China, decreased by more than 130 Mtn 
2009. Between 2000 and 2009, China, Germany, India, Japan, 
Republic of Korea, Russia, and the United States accounted ү 
two-thirds of combined world crude steel production. China 5 
2009 production was more than 70% greater than its average 
for the 10-year period, while that of the United States was 37% 
less than its average for the 10-уеаг period (United Nations 
Conference on Trade and Development, 2010, p. 118-121). 

Production. —NWorld iron ore production of 2.2 Gt, gross | 
weight, increased slightly from 2008 production levels. Annua 
world production has exceeded 1 Gt, gross weight, each year 
since it first reached that level in 1995, and has exceeded 2 
Gt since 2007. Australia's and Brazil's combined share of 
world production by gross weight from 2005 through 2009 z 
averaged 32%. In 2009, iron ore was produced in 42 jen , 
with production exceeding 1 Mt, gross weight, in 28 oft Wa 
countries. World DRI production decreased to 64.4 Mt, wn! 
was 5% less than that of 2008 (Midrex Technologies, In 
2010). 

AUNT iron ore imports of 94] Mt rose by ae 
compared with 2008 levels. Following large year 33% T 
increases in imports for the past 7 years (21% in i : 2007, 
2003, 40% in 2004, 32% in 2005, 19% in 2006, 17% 0 

я | 1 se to 628 
and 16% in 2008), China posted another sharp r! 40% 
in 2009 from 440 Mt in 2008—a gain of more Све o-thirds 
2000, four countries have accounted for more than dh ! 
of world iron ore imports. Germany's share of impo ad to 
. n) 's share decreas 

period decreased to 3% from 10%, Japan 

X9 
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1196 from 26%, and the Republic of Korea's share decreased 

to 4% from 8%. China's share more than tripled during this 
10-year period to 67% from 14%. Australia's and Brazil's 
combined share of world iron ore exports remained the same at 
67% in 2009 compared with their revised share in 2008. Five 
countries represented more than 86% of world iron ore exports. 
In decreasing order of market share, Australia held 3876; Brazil, 
2895; India, 1296; South Africa, 5%; and Canada, 3% (United 
Nations Conference on Trade and Development, 2010, 

p. 100-103). 

In China, the State Administration of Taxation in the Ministry 
of Finance announced the rate of value-added tax for imported 
iron ore would be raised from 13% to 17%. This increase 
became effective beginning January 1, 2009 (TEX Report, 

The, 2009d). According to The TEX Report (2010), China, 
the world's leading importer of iron ore, imported 599 Mt of 
nonagglomerated iron ore and 30 Mt of agglomerated ore in 
2009. The leading exporters of nonagglomerated ore to China 
were Australia (43%), Brazil (2396), India (1896), and South 
Africa (6%), with the remainder shared among more than 30 
countries. The leading exporters of agglomerated ore to China 
were Brazil (25%), Canada (17%), Ukraine (12%), Russia 
(11%), and Kazakhstan (11%), with the remainder shared among 
more than 23 countries. 
| Mergers and Acquisitions. —|n October, Cliffs exercised 
Its right of first refusal and announced it would purchase 
Wabush Mines, with mine, rail, concentrating, pelletizing, and 
port operations in Newfoundland and Labrador, and Quebec 
Provinces, Canada. Cliffs planned to purchase Wabush Mines 
from the two other joint-venture partners—ArcelorMittal 
Dofasco (Hamilton, Ontario, Canada) (a subsidiary of 
ArcelorMittal) and U.S. Steel Canada (Hamilton, Ontario, 
Canada) (a subsidiary of U.S. Steel). The $88 million purchase 
е о in the s ds to 100% from 
production capacity of 5.6 Мууг 
and reportedly about 70 Mt of iron ore reserves (Cliffs Natural 
Resources Inc., 2009c). 
к Oe к апа sale agreement 
CUR URS quire o of the Corumbá open pit iron 

| е State of Mato Grosso do Sul, Brazil. The 
bs iron ore assets was $750 million and included 
Mine had a к assets—port and barges. The Corumbá 
os р capacity of 2.5 Mt/yr and reportedly had 
à 62.79, ino s able reserves at yearend 2007 of 583 Mt with 
TOC 8 uuu. By mid-September, Vale completed 
operations on the : = оге including associated transport 
Plans to MR эз uel gie Vale о tentative 
а со of greater than $2 bun pacity at Corumbá to 15 Mt/yr at 

Ко и Шоп (Маје S.A., 20096, с). 

Шоп чы E state-owned enterprise, proposed a $19.5 

of the Шо ea ыы н Tinto. Approximately $7.2 billion 

exercised would a in convertible bonds, which when 

(Wilson and ics iie inalco 18% ownership of Rio Tinto 

Review Board каа ме Australia's Foreign Investment 

то the bid by Ru aced an inquiry by state representatives 

state-run АА үз: а5 well as a bid by another Chinese 

for 16,59, ШО unan Valin Iron and Steel Group Co. Ltd.) 
їп Fortescue Metals. FIRB regulates foreign 
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ownership т Australian companies and restricts control of 
natural resources by foreign entities (Wilshaw, 2009). 

In June, a nonbinding agreement was signed between Rio 
Tinto and BHP Billiton to form a joint venture covering 
production for both companies' Western Australian iron ore 
assets. The 50—50 ownership was expected to enhance each 
company's profitability through combination of adjacent mines 
into a single operating unit, more efficient utilization of rail and 
port facilities, improvement in blending and product quality, 
optimization of future facilities growth and project development, 
and combination of staff functions within a single entity. This 
merger follows a breakdown of the proposed deal between 
Chinalco and Rio Tinto, in which the Chinese state-owned 
company would have obtained partial ownership of Rio Tinto 
(BHP Billiton Ltd., 20096, p. 1; Brindal, 2009). 

BHP Billiton and Rio Tinto later decided not to proceed with 
the formation of a joint-venture iron ore marketing entity and 
instead market production from their planned joint venture 
separately. The companies continued plans to merge production 
and development units to take advantage of significant 
operational synergies (BHP Billiton Ltd., 20092). The decision 
to keep separate marketing entities may aid regulators in 
appraising the merger. CISA's unification of all Chinese iron ore 
purchasing in one organization may be seen, especially in light 
of the two major iron ore producing companies' withdrawal 
from a unified sales strategy, as a Strong move away from 
balanced trade negotiations toward a market in which the 
purchaser (China) has greater control (Metal Bulletin, 2009f) 

In April, China's National Development and Reform | 
Commission approved the purchase of 260 million shares of 
Australia's Fortescue Metals by Hunan Valin for $A644.8 
million (US$445 million). The share purchase agreement 
giving Valin 17.3% of Fortescue capital Ownership, was B d 
on February 25 and subsequently approved by the (WA 
Federal Treasurer. Hunan Valin planned to assist Fortesc dh 
obtaining additional debt financing. It was estimated thata " 
additional $3 to $4 billion would be required to raise pr ds i 
capacity to 90 Мууг from 50 Mt/yr at F ortescue’s s M pum 
mines. Fortescue is the third largest producer of iron ore | 
Australia reportedly with 1.6 Gt of iron ore reserves in We: 
Australia’s Pilbara Region (Fortescue Metals Group Ltd pois 
| In an effort to acquire additional equity interest in Australi ка 
iron ore resources, Chinese investors sought and received i 

UU from Australia's FIRB for Anshan Iron & Stee] 

roup to increase its equity ownership of С; i 
Ltd. to 36.28% from 12.6%. Gindalbie ipse a 
Karara iron ore project in Western Australia, with ШП. fo 
port development at Oakajee and a joint-venture Pellet р! 
in China (TEX Report, The, 2009b: Wall Street ее сз 
2009). FIRB also approved а $246 million deal betwee C : 
Metals Ltd. (Adelaide, Australia) and Wuhan Iron & Ste || с“ 
(WISCO). Chinese Government-owned WISCO was thc. ri 
to take a 60% stake in iron ore rights to five Centrex dd aes 
on the Eyre Peninsula in South Australia. WISCO planned = 
invest an additional $169 million in staged payments 5a 5 
to achieving JORC-inferred resources of up to 2 Git (Minin, 
Journal, 2009e). Centrex also received approval from FIRB f 
a joint venture with Baotou Steel Group, a Chinese vota 
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entity headquartered in Inner Mongolia. The 50—50 magnetite 
Joint venture planned to develop tenements on the Eyre 


Peninsula, with potential for production of between 3 Mt/yr and 
5 Мууг (Metal Bulletin, 20092). 


World Review 


Afghanistan.—The Ministry of Mines of Afghanistan 
requested expressions of interest for the Hajigak iron deposit. 
The deposit was estimated to contain about 1.8 Gt of iron ore 
resources at a grade of 62% iron content within 16 ore bodies 
along а strike length of 32 kilometers (km). The deposit is 
located about 130 km west of Kabul. Successful applicants were 
to be notified by the Ministry of Mines on or before May 20, 
2009. and would receive a bid package for the Hajigak deposit 
(Mining Journal, 2009c). The bidding was later reopened in 
early 2010 in order to improve transparency issues related to the 
first bidding process (Rupert and Najafizada, 2010). 

Australia. ВНР Billiton announced full-year production 
figures for 2009. BHP Billiton's share of salable quantities of 
iron ore (wet) were as follows (Australia, unless otherwise 
specified)—Area C Joint Venture (JV) (85% owned), 37.0 
Mt; Goldsworthy JV (85% owned), 1.7 Mt, Mt. Newman JV 
and Jimblebar (85% owned), 30.4 Mt; Samarco (Brazil) (5096 
owned), 8.9 Mt; and Yandi JV (85% owned), 39.9 Mt. BHP 
Billiton's share of total world mine production was 11 7.8 Mt 
in 2009, a slight increase from that of 2008 (BHP Billiton Ltd., 

‚ 4). 
— completed its Rapid Growth Project | with the 
opening of the Newman Mining Hub—the company's center for 
mining, crushing, and screening In the Eastern Pilbara region 
of Western Australia. The $1.85 billion project was designed to 
raise BHP Billiton's production capacity in the Pilbara by 26 
Mt/yr to 155 Муут, part of an overall expansion plan to raise. 
iron ore production to 300 Mt/yr by 201 5. Rapid Growth Project 
5. a $4.80 billion project with engineering 8596 complete and 
construction 25% complete by yearend 2009, was Е 
to add 50 Mt/yr to system capacity by the second half o a 11 
(Skillings Mining Review, 2009а; ВНР Billiton Ltd., 2010 | 

Rio Tinto announced full-year production figures for 2009. 

Rio Tinto's share of salable quantities of iron ore plus pellets 

re as follows (Australia, unless otherwise specified)— 
ue (6096 owned), 6.6 Mt; Corumbá (Brazil), 1.5 Mt; 
Eastern Range, 9.3 Mt; Hamersley, 106.8 Mt; Hope Downs 

0 ned), 10.3 Mt; Iron Ore Company of Canada (IOC) 
= кам: 8.1 Mt; and Robe River (5396 owned), 28.8 Mt. 
EN share of total world mine production was 171.5 e 

оф increase from that of 2008 (Вю Tinto plc, 2010, p. 16 ). 

| = Ti to announced that its Hismelt pig iron plant (Kwinana, 

Rio т ustralia) would be placed on care and maintenance 
ee at the end of March. The Kwinana plant, with design 
for 1 dae: 800,000 t/yr, used proprietary, direct-smelting 
capacity to produce pig iron from high-phosphorus iron ore 
а coal. Rio Tinto (60%), United States’ Nucor 
ee yrs Japan’s Mitsubishi Corp. (10%), and China’s 
d Corp. (596) jointly own the plant (TEX Report, The, 
20092). d additional berthing 

d. (West Perth) secure | 
К pim uni to bring its production capacity to 6 
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MU yr. The Utah Point facilities were under construction and 
were expected to begin exports of Atlas iron ore in April 2010. 
Atlas began mining iron ore from its 100%-owned Pardoo 
Mine in 2008, and shipped its first direct shipping ore (DSO) in 
December 2008 (Atlas Iron Ltd., 2009). 

Fortescue Metals decided to fund an expansion of its 
Pilbara operations after a deal with Chinese investors failed. 
The proposed $6 billion funding requirement would be used 
to double iron ore output to 90 Mt yr. Original funding with 
Chinese investors had been tied to an agreement by Fortescue to 
sell 20 Mt of iron ore to Chinese steel mills at a 35% reduction 
on the previous year's prices (Welch, 2009). 

Вгагй.— т 2009, Vale reported iron ore production was 238 
Mt (includes Vale's Samarco, which was a joint venture until 
becoming fully owned by Vale in September)—a 21% decrease 
compared with that of 2008. Vale's share of salable quantities 
of iron ore was as follows, in decreasing order of tonnage— 
Southeastern System, 89.5 Mt; Carajás, 84.6 Mt; Southern 
System, 55.2 Mt; and Samarco, 8.6 Mt. Vale pellet production 
in 2009 was 23.9 Mt—a 47% decrease compared with that of ~ 
2008. The breakdown of salable quantities of iron ore pellets E 
was as follows, in decreasing order of pellet production— ~ 
Samarco, 8.0 Mt; Nibrasco, 5.8 Mt; Tubarão I and II, 3.9 Mt; L^ 
Vargem Grande, 2.2 Mt; Kobrasco, 1.7 Mt; Itabrasco, 1.5 Mt; 
Hispanobras, 0.6 Mt; Fábrica, 0.2 Mt; and Sao Luís, 3,000 t. Of 
this pellet production, 14.0 Mt was blast furnace pellets and 9.8 
Mt was direct reduction pellets. A large part of pellet production 
in 2009 was shut down owing to reduced global demand and а : 
desire to avoid excessive inventory buildup. The Vargem Grande 
pellet plant continued to ramp up production and construction 
continued on two new plants: Tubaráo VIII (16.5 Мууг pellet 
production capacity) and another plant in Oman (9.8 Mt/yr 
direct reduction pellet production capacity) (Vale S.A., 2010, + 
р. 2,3). " 

MMX Mineração e Metálicos S.A. (Rio de Janeiro) 
announced that resources at its Serra Azul Mine had increased 
five-fold to 515 Mt, with measured and indicated resources 
totaling 381 Mt (MMX Mineração e Metálicos $.А., 2009). 

Сапада.—10С [owned jointly by Labrador Iron Ore Royalty 
Income Fund (15.1%), Mitsubishi Corporation (26.18%), and — : 
Rio Tinto (58.72%)] produced 5.7 Mt of iron ore concentrates 
and 8.1 Mt of iron ore pellets. ArcelorMittal Mines Canada 
(formerly Québec Cartier Mining Company) produced 13.1 
Mt of iron ore concentrates and pellets. Wabush Mines Ltd. 
[owned jointly by ArcelorMittal (28.6%), Cliffs (26.8%), and 
U.S. Steel Canada (44.6%)] produced 2.7 Mt of iron ore ge 
(ArcelorMittal, 2010, p. 53; Cliffs Natural Resources Inc., 201% 
p. 57; Skillings Mining Review, 2010b, p. 10-11). "m 

Consolidated Thompson Iron Mines Ltd. (Toronto. C 
signed a letter of agreement with China's WISCO for the | 
investment of $240 million in return for 19.9% of the share 
of Consolidated Thompson. WISCO would also receive 8 
25% interest in the company incorporated to operate the ys 
Bloom Lake iron ore mine in Quebec. Bloom Lake plann 
produce 8 Mt/yr of iron ore, with expansion potential to ig 

M d for late 2009, У 
16 MU yr. Initial startup, although planne Mines Шй. 
postponed to 2010 (Consolidated Thompson коп 
2009). 
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Labrador Iron Mines (LIM) Holdings Ltd. (Toronto, Ontario) 


acquired an additional 50 Mt of DSO in the Province of Quebec. 


The deal was comprised of five separate transactions, in which 
Schefferville Mines Inc. (a fully owned subsidiary of LIM) 
obtained rights to several properties in different stages of 
exploration and development. The DSO properties are located 
near the company's planned western Labrador operations, which 
were scheduled to begin production in mid-2010 (Gordon, 
2009). 

China.—In June, it was reported that China discovered а 
massive iron ore deposit with 3 Gt of iron ore reported reserves 
in the northeastern province of Liaoning. The Dataigou deposit 
has an ore grade of between 25% and 62% iron and was located 
between 1.2 and 2.0 km below the surface. 

China continued to report new project developments in 
advance of the upcoming 2010 iron ore price negotiations. It 
was reported that an iron ore deposit with 1 Gt of reserves was 
discovered in Luannan, Tangshan City, Hebei Province, in the 
northern part of the country. The Macheng deposit was reported 
to contain an average grade of 35% iron and was located 
between 100 and 600 meters below the surface. The Hebei 
Government reported that the deposit would be developed by 
Hebei Iron & Steel Group, the country's second leading steel 
producer (Skillings Mining Review, 20102). 

Congo (Brazzaville).— Xstrata plc (Zug, Switzerland) planned 
to invest $50 million to explore the Zanaga iron ore deposit. 
Zanaga is considered a world-class deposit and, if the results of 
the prefeasibility study were sufficiently encouraging, Xstrata 
Planned to purchase the property and begin operations as soon 
45 possible (Reuters, 2009). 

Liberia. —Members of the country's parliament raised 
concerns related to the $2.6 billion agreement approving 
Ше development of the Bong iron ore deposit by China 
Union Holdings Ltd. (Shenzhen, China). Final approval was 
being withheld until issues relating to the basis for some 
lax exemptions were clarified (Mining Journal, 2009a). 
ArcelorMittal reported a planned $1.5 billion iron ore mine 
startup would be delayed owing to the downturn of the global 
economy and its effect on the steel market. ArcelorMittal still 
Planned to make its first iron ore shipment from the Nimba Mine 
in the third quarter of 201 l, and construction and development 
Work would start during 2010 (Biesheuvel, 2010). 

г African Aura Mining Inc. (Vancouver, British Columbia, 
anada) reported inferred mineral resource of 1.08 Gt 

containing an average of 38% of iron ore at the Company's Putu 

Joint venture with Severstal. The Putu iron ore project is 38.594 

die by African Aura. A prefeasibility study was expected to 

че (African Aura Mining Inc., 2010, p. 1, 3, 6). 

Shoug о Group (China), the parent company of 

i ну terro Peru S.A., announced plans to invest $1 billion 
Кн, i ore production Capacity at its Peruvian iron ore 
D y 2010. The Iron ore production capacity was to be 

Find м (Skillings Mining Review, 2009f). 

(MGOK) » mid-January, Mikhailovsky Mining & Processing 
Russia с һу Metalloinvest Holding Co. (Moscow, 
B. e кызы iron ore pellet production, which it had shut 
Be rm processing plant maintenance during a decline 
ге market demand. MGOK had shipped stockpiled 
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pellets while production was idled at the Lebedinsky and 
Mikhailovsky Mines since November 2008 (Interfax Ltd.— 
Russia & CIS—Metals & Mining Weekly, 2009). 

OJSC Magnitogorsk Iron & Steel Works (Magnitogorsk, 
Russia) announced the startup of iron ore production at the 
Sosnovsky Mine in the Chelyabinsk Region. Reserves at the 
Sosnovsky deposit were estimated to be 70 Mt with a full 
production rate of between 2.0 Mt/yr and 2.5 Mt/yr, with 1 
MU yr of sinter produced by dry magnetic separation. Mining 
rates of 370 MU yr and 500 Mt/yr were anticipated for 2009 and 
2010, respectively (OJSC Magnitogorsk Iron & Steel Works, 
2009). 

Saudi Arabia. — London Mining Plc (London, United 
Kingdom) reported 157 Mt of ore resources with an average 
grade of 41.1% iron at the Wadi Sawawin prospect. The 
feasibility study suggested a run-of-mine production rate of 11.6 
Mt/yr with an ability to produce 5.5 Миуг of direct-reduction 
iron pellets. The initial capital costs were estimated to be $1.8 
billion. London Mining would develop the project with Saudi 
Arabia's National Mining Co. (Mining Journal, 20094). 

South Africa. —Kumba Iron Ore Ltd. (Centurion), the fourth 
leading supplier of iron ore for the seaborne trade, continued 
work on the Kolomela Mine, formerly known as the Sishen 
South Mine. The new mine, located 70 km southwest of the 
existing Sishen Mine, was expected to begin producing in 2012 
with an annual production capacity of 9 Mt (Creamer, 2009) | 

Sweden.— At Luossavaara-K iirunavaara Aktiebolag (LKAB 
(Luleå) iron ore pellet production decreased to 14.7 Mt from | 
19.9 Mt in 2008. Pellet production was most of the total 


announced Kiruna's proven ore reserves to be 598 Mt at 48.69 
iron content, and probable ore reserves of an additional v 
at 46.4% iron content. The company reported Mal ie 76 Mt 
proven ore reserves to be 298 Mt at 43.8% iron Шш i 


(Luossavaara-K iirunavaara Aktiebolag, 2010 м " 


Outlook 


It appeared that U.S. production in 2010 


almost to 2008 levels, and indications ыу чш Increase 


that гесоуегу 


їп the previous decade. Most U.S. iron o 
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directly to the domestic steel industry, although a large amount 
of domestic ore is shipped to Canada and small amounts are 
generally exported to other countries. Neither the domestic 
dependence nor the pattem of exports to Canada is expected 

to change in the near future, although changes in ownership of 
some steel plants have led to minor changes in the countries 
from which iron ore is imported. 

Trends in the steel industry are provided in the “Outlook” 
section in the Iron and Steel chapter of the 2009 USGS Minerals 
Yearbook, volume I, Metals and Minerals. The development of 
projects, using new and existing direct reduction technology 
being developed in northern Minnesota, was expected to 
encourage growth of the 0.5. iron ore industry within the next 
few years, as developments such as Steel Dynamics’ Mesabi 
Nugget project comes to full production and Essar Steel's 
Minnesota Iron project is built. 

The increase in Chinese iron ore imports in 2009 was a major 
indicator for growth in the global iron ore industry. Overall 
world trade in iron ore increased and international imports of 
‘ron ore and production of iron ore and pig iron—key indicators 
of iron ore consumption—pointed tow ard continued dependence 
by the global iron ore industry on increasing Chinese iron ore 
consumption. China was becoming increasingly involved in 
overseas projects In Australia and on the African continent 
through equity participation, which may well affect the balance 
of supply and demand for iron ore in the midterm. Downward 
price pressures would be anticipated as China acquires 
additional sources of supply, which may help to offset reduced 
supply from India, where 1t 1s expected that the domestic steel 
:ndustry will take a larger share of iron ore production. 

Following the economic downturn, which continued through 
most of 2009, the annual benchmark system of pricing lost its 
predominance in annual global гоп ore sales. It is expected 
that more frequent benchmarking and indices developed 
based on spot sales will become a much stronger factor in the 
determination of future pricing. The possibility of developing 
a commodity exchange for the sale of iron ore still о : 
many years in the future. The new SEE or e а 
term, appears © give an advantage ts the few major dins - 
producers with respect to the many steel companies n g 
‚>м rd new iron ore mines in the next few years can 

aa pie to add production capacity faster than the growth of 
Do CHE d. if those projects already considered strongly probable 
demane; ream in the next few years actually do. Although 
of coming т d to remain tight in relation to demand, some 
Supp У кор Iv deficit of ‘ron ore needed to satisfy the iron 
easing dis ot China and India's growing steel industries 
ж: ме expected: This would possibly lead to a leveling off of 

. e growth in 2010 through 2013. 

E E elopments and growth of DRI technology would 

New ve ore industry to become à major supplier to an 
allow the ПОС ag well as to existing customers—the 
expanding р ee = Coastal U.S. steel producers already rely 
integrated steel cmm | р = ty аро to help 
on imported p У T Sins, which cannot be obtained 
meet steel alloy pur Pis However, even in the event of 

ng traditional scrap. However, 
solely usi E th during the next decade, DRI would be 
strong global DRI grow 
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able to replace only a small portion of the world’s blast furnace 
production. Although no new “greenfield” pig iron facilities 
have been built in the United States in the past 30 years, and 
owing in part to the continued slow growth in the DRI market, 
the blast furnace, with its need for an assured supply of iron ore, 


is expected to remain the mainstay of the iron and steel industry 
in the immediate future. 
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ТАВГЕ 1 


SALIENT IRON ORE STATISTICS! 


(Thousand metric tons and thousand dollars unless otherwise specified) 


(7 юз в ~ 2007 мо 
United States, iron € ore, usable, less than 5% тапрапезе: PEE 
^ Production = 54,300 52.700 $2,500 53,600 26,700 
Shi ments: ЕЯ ЕЕ 
ый т 53,200 52,700 50,900 53.6007" 27,600 
^ Vale | mE mE © 2,370.000 2,840,000 — 3,040,000 3,770,000 2,560,000 
"Average V values nes - _- dollars per metric ton 44.50 $3.88 59.64 70.43 92.76 
и UU 11800 8.270 9310 11,100 3,920 
7 ne NR И $84,000 — 636,000 718,000 1,240,000 356,000 
alue И VIENI А 
~ Imports {ог сопзитриоп: — Е == T 
fo UU. UIT 13,000 11,500 9.400 9.250 3, 
ни СНИ ШЕИ i 532.000 611,000 543,000 918,000 376,000 
Value a a a 
“Consumption, i iron оге and agglomerates | m 60,100 58,200 54,700 51,900 31,000 
— Stocks, December г) necessi amet ee ee eS | А Р T 
At mines, plants а and loading docks —— | m 2,040 1.650 2,090 4,070 | 
| | docks’ (6) (6) (6) (6) (6) 
Atr receiving ¢ O ea uua cue ДЬ саал сны — é » 
(6) (6) (6) (6) 6) _ 
T А consuming plants -——— p сн MEE 
Тога] "m 
^ Additional sto stocks, ‚ December 31: EE — о un -— T€ iid 
= lants А 
Crude ore at mines a and plants D "DR n 
na Jomerated concentrates | for for pelletizing pla plants ___ 1,870 1,260 1,550 1,320 | hu 
Е 1,550,000 1,840,000 — 2,040,000 2,210,000" 2,247 
World, production - PEG | a i 


 *Estimated. ‘Revised. | 
igni igits; dd to totals shown. 
рака are rounded to no more than three significant digits; id not add to totals 
?Direct-shipping ore, concentrates, agglomerates, and byproduct ore. 
3 uct ore. 
Excludes byprod Е 
lants removed. Marketable stocks only. 
4crude ore stocks and unagglomerated concentrates for pelletizing p 
5Transfer and (or) receiving docks of lower Great Lake ports. иу 
6 American Iron and Steel Institute no longer collects this data as o 


"Sum of stocks at mines, consuming plants, and U.S. docks. 


8Gross weight. 
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ТАВГЕ 2 
EMPLOYMENT AT IRON ORE MINES AND BENEFICIATING PLANTS, QUANTITY AND TENOR OF ORE PRODUCED, AND AVERAGE 


OUTPUT PER WORKER HOUR IN THE UNITED STATES IN 2009, BY DISTRICT AND STATE! 


Production 
Tron contained lron _ Average quantity per worker hour 
Average Crude ore Usable ore in usable ore content — — (metric tons) 
number of — Worker hours (thousand (thousand (thousand natural | Iron 

District and State employees (thousands) metric tons) metric tons) metric tons) (percent) Crudeore Usable ore contained 

Lake Superior: | ur ML du М Е ни 
_ Michigan’ 1,170 2,430 21,800 8,300 5,000 60.3 8.96 3.41 2.06 
_ Minnesota 2,300 4,430 59,000 18,400 11,500 62.8 13.32 4.15 2.61 
Total or average __ 3,470 6,860 80,800 26700 16,500 600 из зз 24 
Other States? 56 116 14 14 8 54.0 0.12 0.12 0.07 
Grand total or average 3,530 _ 6,980 80,800 | 26,700 16,500 62.0 11.58 3.83 2.37 


| Don x 
Data are rounded to no more than three significant digits, except "Average per worker hour, crude ore" may not add to totals shown. 
Does not include professional or clerical workers at mines, pelletizing plants, maintenance shops, or research lab workers. 

3 "RA | 
Includes California and South Dakota. 


TABLE 3 
CRUDE IRON ORE MINED IN THE UNITED STATES IN 2009, BY DISTRICT, 
STATE, AND MINING METHOD"? 


Open pit Underground — T otal 

Number (thousand (thousand (thousand 

District and State of mines — metric tons) metric tons) metric tons) 
Lake Superior: СИИ 
_ Michigan — 2 21,800 - 21,800 
Minnesota 6 ___ 59000 = = 59.000 
Toa ——— 8 80,800 - 80,800 
= аы ET E и 
_Grandtotal — .— — R 80,800 -- 80,800 
-- Zero. m 


xd 
Includes some byproduct ore. Excludes ore containing 596 or more manganese 


2 A 
Data are rounded to no more than three significant digits; may not add to 
totals shown. 
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ТАВГЕ 4 
USABLE IRON ORE PRODUCED IN THE UNITED STATES IN 2009, BY DISTRICT 
STATE, AND ТУРЕ OF PRODUCT” ? 


(Thousand metric tons) 


Direct Other — 
District and State — shipping ore Concentrates Sinter agglomerates? Total 
Lake Superior: _ 
Michigan 2 -- -- 8,300 8,300 
“Minnesota — — ~ 275 65 18,000 18,400 
__ Тола! E: Сї 65 26300 26,700 
Other States” mu NE ызы ы шыл ЛИН ОРНО Sd 
Grand total 1 


_ Сапфа SOS 26300 26700 
-- Zero. 


'Excludes ore containing 5% or more manganese. 


Data are rounded to no more than three significant digits; may not add to totals shown 
Data may include pellet chips, screenings, and sinter. 
*Includes California and South Dakota. 


TABLE 5 
SHIPMENTS OF USABLE IRON ORE FROM MINES IN THE UNITED STATES IN 2009" 


— —À 
—  ———— 


——— 


Average 
Gross weight of ore shipped iron 
| __ (thousand metric tons) _ | content, 
Direct Other | natural Value 
District and State shipping ore Concentrates Sinter — agglomerates Total (percent) __ (thousands) 
‘Lake Superior: EM 
ач а E 2 -- -- 8,70? 8870? 60.3 W 
i 
ла DT E 271 71 18,400 — 18,700 628 МУ 
innesota . unt. писари ionge ее rc MU AR UE 
271 77 27, 200 27,600 62.0 _ $2,560, 
| ге eportable о! ог average _ 2 
E "d - 14 -- = 14 54.0 921 
ота err — 2 285 77 27,200 27.600 62.0 2,560,000 
n аа 


W ^W Withheld to o avoid disclosing company proprietary data; included in "Total reportable or average.” -- Zero. 
! Includes byproduct ore. Excludes ore containing 5% or more manganese. 
2pata are rounded to no more than three significant digits; may not add to totals shown. 
3Source reported to Securities and Exchange Commission. 

*Includes California and South Dakota. 
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ТАВГЕ 6 


IRON ORE-PRODUCING MINES IN THE UNITED STATES IN 2009 


_ State and mine County Operator 
California: _ FEE 
Baxter Mine San Bernardino Hahm International Inc. 


Source of iron ore 


Quarried ore. 


_ Отедре21 Yuba | Cal Sierra Development Inc. Dredged sands. 

x Silverlake Mine San Bernardino Hahm International Inc. ЕЕ Quarried ое. ^ m 
Michigan: mE BE mE С | mE М5 СЭ 
_ Empire _ — — /— Marquette ____ Cliffs Natural Resources Inc. Magnetite taconite ore. 

Tilden | do. do. | Ка Hematite-magnetite taconite ore. | 
Minnesota: - Ha BEES ZR DS 
. Hibbing Taconite Saint Louis do Magnetite taconite ore. — 
_ Keewatin Taconite — do United States Steel Corporation И _ Do. i 

Mesabi Chief Plant do. ^ Magnetation, Inc. | . Hematite tailings. — č 
 Mintc б. | UnitedStates Steel Corporation ___Марпеше taconite ог. _____ 
Minorca” |^ do. ArcelorMittal = | Do. | | | Е 
| Northshore до — Cliffs Natural Resources Inc. Do. __ HEREER 
"United Taconite — do do — lx 2 Do. m 2. 
Ѕошћ Dakota, CF &IPit Lawrence _ рае Lien &SonsInc. — _ Quarried ore. m 
Do., do. Ditto. BEEN 

TABLE 7 
CONSUMPTION OF IRON ORE AT U.S. IRON 
AND STEEL PLANTS, BY TYPE OF PRODUCT' 
(Thousand metric tons) 

| Туре of product _ |. 2008 2009 
Blast furnaces: mE 

_ Direct-shipping ore - ET г: 
- Pellets 43.800 26.200 
Sinter? Е | 32 6380 — 3,720 
^ Toa — 50,200 29.900 
Steelmaking furnaces: 

| Direct-shipping оге _ 465 327 
gc ушу дошум т. 
~~ Toa |. 583 417 
“Grand total ________ 50,700 30,400 

-- Zero. 


!Data are rounded to no more than three significant 


digits; may not add to totals shown. 


"Includes briquettes, nodules, and other. 


Source: American Iron and Steel Institute. 
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TABLE 8 
U.S. CONSUMPTION ОР IRON ORE FOR 


DIRECT-REDUCED IRON AND NONSTEEL END USES"? 


(Thousand metric tons) 


A —— ———— 
B E oe cul c 


Direct-reduced 
iron for Nonsteel 
Year steelmaking’ end uses“ o Total 
P cud, ли ВН. 
5006 7360 _ mE 867 _ (01230 
2007 — 35 699 1,070 
2008 7 390 04. 1,120 
200 — | - 603 603 


— Zero. 
!Data are rounded to no more than three significant digits; 
may not add to totals shown. 

?includes agglomerates. Excludes ore containing 5% or more 
manganese. 

3) $. Geological Survey estimates based on production 
reports compiled by Midrex Corp. 


* An estimate, which includes iron ore consumed in production 


of cement and iron ore shipped for use in manufacturing 
paint, ferrites, heavy media, cattle feed, refractory and 
weighing materials, and for use in lead smelting. 


TABLE 9 


U.S. EXPORTS OF IRON ORE, BY COUNTRY OF DESTINATION"? 


(Thousand metric tons and thousand dollars) 


TA 2008 С 2009 

| Country Quantity — Value ~~ Quantity _ ~~ Value 
Algeria во $7,690 - - 
Belgium 218 20,900 194 $18,600 
Canada 9,030 " 1,020,000 3,060 276,000 
China | 91 7,210 99 5,800 
Colombia 12 946 20 1,210 
Czech 1 Republic — 83 7,930 - = 
France 210 20,100 179 17,200 
Germany m 156 14,900 234 22,400 
Malaysia _ 25 499 1 60 
Mexico TN 328 43,200 70 8,730 
Poland 103 9,890 ~ v 
Romania 129 12,400 -- ка 
Serbia 51 7,850 " > 
Slovakia 505 61,700 — ad 
South Africa РЕ 25 53 5,050 
Spain 103 9,770 = — 
Sweden 4 291 6 427 
Other! 13 1,620 ' 442 
Total 11,100 ' 1,240,000 ' 3920 356,000 
"Revised. -- Zero. dod EC CDM CN NE 


е are rounded to no more than three significant digits; may not add to totals shown. 
Includes agglomerates. 


oe all countries with less than 5,000 metric tons of exports from the United 
tates in 2008 and 2009. This represents 13 countries in 2008 and 16 countries in 2009. 


Source: U.S. Census Bureau. 
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TABLE 10 
U.S. EXPORTS OF IRON ORE, ВУ TYPE OF PRODUCT"? 


2008 009 

са Unit — DOCS Wat 

Quantity value’ * Quantity value? * 
(thousand Value (dollars per (thousand Value (dollars per 
Type of product metric tons) (thousands) metric ton) metric tons) (thousands) metric ton) 
Concentrates 142 $13,000. 91.24 123 67850 _ 63.84 
Coarse ores 45 1,160 25.63 4 182 45.50 
Fine ores — 136" 12,500" 91.71 ' 25 1,560 62.52 
Pellets —— 10,800 1,220,000 112.64 3,760 346.000 92.10 
Briquettes Е (5) 4 79.15 3 259 86.33 
Other agglomerates 19 1,100 13.37 (5) 22 80.00 
Roasted pyrites = | 102 9066 — 1 71 71.00 
“той Ню: 1,240,000" 1167" 3,920 356000 9097 

"Revised. 


Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes agglomerates. 

"Unit values shown are calculated from unrounded data. 

“Weighted average calculated from unrounded data by dividing total value by total tonnage. 

"Less than У, unit. 


Source: U.S. Census Bureau. 


39,15 


39.16 


U.S. IMPO 


Country and 
NK lu ви 
Country: _ 


_ Bosnia and Herzegovina 

T Brazil 

_ Canada s 

— Chile 

China 
Finland — — — 

| Mexico 


d 
| Russia n 
South Africa — 

Sweden a | 


| Switzerland 


~ United Kingdom _ 7 
Venezuela NN 


Other 

_ Total _ 
Туре of product: | | 

_ Concentrates 5 
_ Coarse ores m 
_ Fine ores 
Pellets _ _ 
_Briquettes _ 


_ Other agglomerates 

| Roasted pyrites ME 
_ Total m 
~ Zero. ^ 


Data are rounded to no more than three significant digits, except unit value; may not 


"Includes agglomerates. 


TABLE 11 


RTS OF IRON ORE, BY COUNTRY AND TYPE OF PRODUCT"? 


Quantity 
(thousand 


metric tons) 


4 
9,250 


1,980 
5,960 
1 


12 


_ 9,250. 


С 2008. 
Џин 
value" ' 
Value (dollars per 
(thousands) metric ton) | 
51.570 68.43 
216.000 82.45 
645,000 109.35 
16.800 78.25 
266 19.00 
233 38.83 
4.290 82.56 
3.100 52.59 
16.000 126.06 
4,540 51.59 
5,410 77.29 
4,210 61.85 
185 98.92 
918.000 = 99.26 
92.200 73.79 
1,970 41.10 
149.000 75.59 
674,000 113.03 
97 97.00 
2537 44.75 
1918.000 99.26 


3 А 
Unit values shown are calculated from unrounded data. 


4 . 
Weighted average calculated from unrounded data by dividing total value by total tonnage. 


*Less than % unit. 


6 T 
Includes four countries with less than 5,000 metric tons of imports to the United States in bot 


Source: U.S. Census Bureau. 


2009 | Е 
| Е | Unit 
Quantity value" 
(thousand Value (dollars per 
metric tons) | (thousands) | metric ton) 
188 $13.100 69.65 
3.140 323.000 102.70 
203 16.100 79.14 
(5) 2 33.33 
6 367 61.17 
55 4.610 83.73 
34 1.670 49.03 
136 8,240 60.60 
43 2.980 69.23 
31 3.190 102.74 
8 1,630 203.75 
21 825 39.29 
8 224 39.75 
3.870 376.000 96.97 
283 22.300 78.95 
16 2,330 145.50 
466 34.900 74.91 
3.100 315.000 101.90 
4 159 39.75 
3 104 34.67 
6 367 61.17 
С амо — 37600 9697 
add to totals shown. 
h 2008 and 2009. 
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ТАВГЕ 12 
U.S. IMPORTS OF IRON ORE IN 2009, BY COUNTRY AND TYPE OF PRODUCT”? 


(Thousand metric tons) 


Briquettes _ 
Coarse Fine and other Roasted 

Е Country of origin - Е Concentrates ores ores Pellets agglomerates ^ pyrites Total 
Brazil | Сге 5 шо a8 
Canada - - 245 2,900 = " 3,140 
Се — 198 55 5 = = > 203 
Finland = n -- ae = = == 6 6 
Mexico 7 52 = ie E 3 = 55 
Peu = - 29 5 E = 34 
Rusia T E _ 136 В = 136 
South Africa — 33 8 2 Е © = 43 
Sweden Т 2 - 8 = E > 31 
United Kingdom |” 2 8 E == 8 - 8 
Venezuela | ма -- -- -- 21 -- -- 21 
Other? иЗ = (9) 4 n 1 РКО .. 

Total  — 5 38 716 ^46 ^ 3100 — 7 6 — 3870 
-- Zero. Е i i Е 


' Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes agglomerates. 
"Includes all countries with less than 5,000 metric tons of imports to the United States. This represents three countries. 


‘Less than ^ unit. 


Source: U.S. Census Bureau. 


TABLE 13 
| 
AVERAGE UNIT VALUE FOR SELECTED IMPORTS OF IRON ORE IN 2009 


. 2 
Average unit value 
(dollars per metric ton, 


Type of product _  Countryoforigin — — gross weight) 
Concentrates m Chile — | 79.53 
| Ро. mM / Mexico МАР E __ 86.33 
ро, m |  — South Africa | |. 6428 
F ine ores Brazil mE | 63.96 
Г Do. = | Сапада PEE _ 82.29 

р. м — i 47.97 
Do Sweden —  — 102.12 
Pellets — Brazil | | 93.23 

Do о Canada ва 104.44 

Do Rusia 60.68 
Do. Ditto. 


Includes agglomerates. 
"Wei ghted averages of individual customs values. 


Source: U.S. Census Bureau. 
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ТАВГЕ 14 


U.S. IMPORTS OF IRON ORE, BY CUSTOMS DISTRICT"? 


(Thousand metric tons and thousand dollars) 


SS MÀ —— —— 


2008 
Customs district В Quantity __ Value | 

Baltimore, MD S 3.590 $338,000 
Buffalo, NY _ | 43 
Chadedón SC ~ 28 647 
Сане с. у 1,160 81,600 
Cleveland, OH  _ 3,160 384,000 
Detroit, М1 DE (3) 4 
Houston-Galveston, TX 51 5,870 
Los Angeles, С А | » -- -- 
Minneapolis, MN 103 9,660 
Mobile, AL — 74 4,510 
New Orleans. LA 1,020 91,400 
New Yok.NY ———— 1 28 
"Nogales, AZ | | -- -- 
Norfolk, МА — 10 649 
‘Ogdensburg, NY —— 12 223 
Philadelphia, PA 6 249 
PotAmhu TX — — из е 
Seattle, WA " ~ 
Татра, FL oO 24 1,490 
B EN (9250 918,000 
-- Zero. EM i 


"E" RS 
Data are rounded to no more than three significant digits; 


"Includes agglomerates. 
3Less than 4 unit. 


Source: U.S. Census Bureau. 


TABLE 15 


T 2000 | — 
Quantity Vale — 
781 $67,400 
6 151 
637 45,000 
1.860 213,000 
38 3,510 
(3) 1 
28 2,270 
465 41,400 
3 175 
18 325 
6 367 
8 1.630 
28 513 
Е 3,870 Е 376.000 


may not add to totals shown. 


U.S. IMPORTS OF PELLETS, BY COUNTRY' 


(Thousand metric tons and thousand dollars) 


d TES а EC шыг: 

— ountry __ Quantity | Value Quantity Value 

Bosnia and Herzegovina 23 $1,570 ur 

Brazi С | n Н 

Я on | 616 65.600 38 $3,510 
а 

"un a 5,240 602,000 2.900 303,000 
ru 

Russia ii = у at 

Venezuela " B ка idis 

x laci __ 68 — 4,210 21 825 

2 5,960 674,000 3,100 315,000 

-- Zero. n I GEN 


I 
Data are ro von: 
unded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 
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ТАВГЕ 16 
SELECTED PRICES FOR IRON ORE IN THE JAPANESE MARKET! 


(Cents per dry long ton unit of iron unless otherwise specified) 


———— ————— о t— m 


Е i REE MM gu imu t ed 


_ April |-Магећ 31 _ а 
C ountry and producer. Ore types — Fiscal year 2008 Е iscal year 2009 


Australia: " | А 
Hamersley Iron Proprietary Limited and Mount Newman Mining Company 


Proprietary Limited" Lump ore 201 69 _ 112.00 
И ОО Е Fines 144.66 97.00 
Robe River гоп Associates" ORE __ do. _ 115.30 -— 77.31. 
BHP Billiton (Yandi)? __ до. а ОЮ 
. Fortescue Metals Group МЕ | | до. с NA 00, 
Brazi: _ 07 PM сЕ | 
. Companhia Nipo-Brasileira de Pelotizacao (Мбгазсо) P ellets _ NEN 213.59 .. 110.43 B 
—ValeS.A.(Carjás __ 0 NE Fines 125.17 89.87 _ 
Vale S.A. (Itabira)? ОНИ до. 1828 — B9. 
_ Mineracoes Brasileiras Reunidas Societe Anonyme - aaa Lump ore — _ 181.78 100.94 — 
Оо. | Fines _ | _МА__ __МА_ 
E м Mineracáo Societe Anonyme НЕ Pellets 2213.59 104432 
Canada, Iron Ore Company of Canada (Carol Lake) | Concentrates 117.27 84.20 _ 
Chile ^ | АЛАИ АИ DA | 
| Minera del Pacifico Societe Anonyme (Huasco) Е Pellets 104.99 —— OO N 
| Minera del Pacifico Societe Anonyme (El Romeral) ——— № _____ 93.65 _ па D EN 
India: | Е 
| Minerals and Metals Trading Corporation (Bailadila) | ПН Lump i и 9868 __ 110.33 _ 
Do — nud B BN Fines - 141.12 94.62 _ 
Реги, Shougang Hierro Реги S.A.A. — Шш ИШЕ Pellet feed _ di LUE M 
South Africa: С = С НЕ 
_ Kumba Resources Limited (Iscor) С Lumpore 165.89 ы мы. 
_ Аззтапр Limited = ИИ ОИ ВЕ. Е баз ыз. 90 A 
ро aM NC LL _- Fines mu .  l08.05 72.45 
m enezuela, ( Corporáción Venezolana de Guayana? . Pellet feed 9428 — 67.69 — 


Do., do. Ditto. NA Not available. 
'Free on board shipping port basis. 
"Cents Per dry metric ton unit. 
"Blast furnace grade pellets. 


Sources: Trust Fund Project on Iron Ore Information, Iron Ore Statistics-October 2010. The TEX Report, Iron Ore Manual 2009. 
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ТАВГЕ 18 


IRON ORE: WORLD PELLETIZING CAPACITY, 
BY CONTINENT AND COUNTRY IN 2009! 


nc И О 


| _ Rated capacity, 
gross weight 
_ (million metric tons) 

a. RE 
_ Canada ME MEME 27.5 

Mexico 15.0 * 
a MN _ 566 
ub у 5 99.1 
South America = 

Brazil IL 56.0 * 
E- NEN Е 5.3' 
"nu ____________- 3.5 

Venezuela 11.8 * 
^ Total шне ME 7 366 
Europe and Central Eurasia: ИШ 

Kazakhstan mE 84“ 
_ Netherlands E 44° 

Russia "e Аш 314° 
| Slovakia - Е 0.4 
| Sweden | NM и 21.0 
Е Turkey D СЭЭ 1.5 

Ukraine B i 33.5 € 

Total - i a c I CN 100.6 i 

Asia Е n 
“Bahrain 4.0 
_ China MEE 45.0 * 
india BEEN 26.7 ' 

iran ud P 12.3 * 
~ Japan De RS 3.0 
Toa ___ m 910 - 
Oceania, Australia DOE 43 
_ Grand total - m 371.6 


*Estimated. 'Revised. 


1 
Data may not add to totals shown because of independent rounding. 


Sources: International 1гоп and Steel Institute; United 


Nations Commission on Trade and Development, Trust 
Fund on Iron Ore Information; U.S. Geological Survey. 
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IRON OXIDE PIGMENTS 
By Robert L. Virta 


Domestic survey data were prepared by Hoa P. Phamdang, statistical assistant, and the world production table was prepared 


by Lisa D. Miller, international data coordinator. 


In 2009, natural iron oxide pigment (IOP) production in 
the United States decreased compared with that of 2008. U.S. 
production data are withheld to avoid revealing company 
proprietary data. Finished natural and synthetic IOPs sold by 
processors decreased to 50,800 metric tons (t) valued at $74 
million in 2009 from 83,300 t valued at $116 million in 2008. 
Exports of all grades of IOPs and hydroxides decreased to 
17,000 t valued at $34 million in 2009 compared with 51,600 t 
valued at $43.9 million in 2008. Imports of natural and synthetic 
[ОР5 decreased to 106,000 t valued at $127 million in 2009 
compared with 155,000 t valued at $164 million in 2008 
(table 1). 


Production 


Natural IOPs are derived from hematite, which is a red iron 
oxide mineral; limonite, which varies from yellow to brown, 
such as ochers, siennas, and umbers; and magnetite, which 
Is black iron oxide. Synthetic IOPs are manufactured using 
three methods: thermal decomposition of iron salts or iron 
compounds; precipitation of iron salts, usually accompanied 
by oxidation; and reduction of organic compounds by iron 
(Podolsky and Reid, 2006, p. 1458). 
| U.S. production data for crude (natural) IOPs sold or used 
їп 2009 were developed by the U.S. Geological Survey 
(USGS) from a voluntary survey of three companies, of which 
all responded. Domestic production data collected through 
the USGS survey are withheld to avoid disclosing company 
Proprietary data, but sales were less than 50.000 t in 2009. 
Production declined in 2009 compared with that of 2008. 

In a second voluntary USGS survey, data were received from 
seven of eight known processing operations for finished (natural 
and synthetic) IOPs. These seven operations represented 74% of 
the tonnage shown in table 1. Data for the nonrespondent was 
estimated on the basis of prior-year levels of Output and industry 
trends, Sales of finished pigments were 50,800 t valued at $74 
s їп 2009 compared with 83,300 t valued at $116 million 

Production data for finished IOPs are collected only from 
Operations that process material, such as the crushing and 
grinding of natural ТОР$ or synthesize IOPs. Canvass data are 
not collected from operations that simply blend, mix, repackage 
and (or) resell ТОР material. | 
к. three U.S. companies produced regenerated iron 

| ring steelmaking (table 2). 

s d. Е ШЕ during steelmaking when steel is 

ЧЕЙ ЫЧ |. roci loric acid to remove surface oxides. The 

aa quor is treated to recycle the acid, resulting in 

i ера of iron oxide. Regenerated iron oxide data were 

suitable fo, т. table | because it must be processed before it is 
% In typical iron oxide pigment applications. 


RON OXIDE PIGMENTS—2009 


| ь И 


Alabama Pigments Co. completed construction of a new 
production facility at its McCalla, AL, site to process natural 
black iron oxide, specialty blended products, and agricultural 
products. The company also began to install three new blenders 
and four 100-ton dry bulk silos at the site (Alabama Pigments 
Co., 2009). 


Consumption 


End-use data for IOPs are not surveyed by the USGS or 
other organizations. Will (2008, p. 12) estimated that world 
consumption of natural IOPs and synthetic IOPs was 167,000 t 
and 1.13 million metric tons (Mt), respectively, in 2006. More 
recent data are unavailable, but the global economic downturn 
since 2008 likely resulted in decreased consumption of IOP 
in 2008 and 2009. Uses for natural IOPs were estimated to be 
construction materials (48%), coatings (42%), other unspecified 
applications (7%), and ceramic, glass, paint, paper, and plastic 
applications (3%). Uses for synthetic IOPs were estimated to b 
construction materials (48%), coatings (24%), other unspecifi 4 
applications (2176), and ceramic, glass, paint, paper e | y 
applications (7%). | ' к 

Construction materials included such concrete product 
as block, brick, or segmental retaining wall units; mort 
paving stones; precast products of various sizes ai dimen i 
ready-mixed concrete; and roofing tiles. IOPs are used tr 
exclusively to color decorative concrete, with the tj ie icin 
often being stamped so that it resembles ee 
many more shapes and forms found inn 
(Pinto, 2008, p. 4, 6). 

Sales of IOP in these construction markets were ne 
affected by the sharp decline in domestic and foreign 


brick, Slate, stone, and 
ature, including wood 


gatively 


$937 billion in 2009 from $1.07 trillion in 2008 m to 
У. Census 


Bureau, 20102). 
The second largest market | ер 

апі coatings. The paint and = ad күш In paints 
significant decline in shipments in 2009 owin ed а 
construction and manufacturing activity dis | decreased 
recession. Shipments of total paint and allied £ the economic 
(comprising architectural coatings, ori ии Products 
manufacture product coatings, spec alparo и 
e allied paint products) were 3 74 bill ings, and 

поп gallons) in 2009 compared with 4.62 billion rers rs 

ers (1.22 


, Ї у ands: 
* and 


40.] 


industrial chemicals, such as catalysts. Other applications were 
animal feed, cosmetics, ferrites, fertilizers, and magnetic ink and 
toner. 

A major end use for regenerator iron oxides was ferrite 
ceramic magnets. There are two types of ferrites—soft, which 
do not retain magnetism permanently, and hard, which retain 
magnetism permanently. The latter are also referred to as 
permanent magnets. Uses of soft ferrites include computers, 
cores for radio frequency coils, inverter cores, memory cores, 
microwave communication systems, microwave ferrites for 
telecommunications, pot cores, rectangular modulus cores, 
television deflection yokes, and other industrial applications. 
Hard ferrites are used in flexible magnets, generators, 
loudspeakers, and motors. 


Prices 


The average annual producer price index (PPI) for IOPs under 
North American Industry Classification System code 325131-72 
was 200.2 in 2009 (1983-100) compared with 209.8 in 2008. 
The PPI ranged between 197.7 and 201.2 in 2009 with the 
high being reached in August and the low in October. The PPI 
measured the average change in the selling prices charged by 
domestic producers of IOPs over time (U.S. Bureau of Labor 
Statistics, 2010). 

LANXESS AG raised prices for several of its IOP products by 
as much as $250 per metric ton because of increases in costs for 
raw materials (LANXESS AG, 2009b). 

Unit values for finished natural and synthetic ТОР sold by 
domestic producers ranged from $0.36 to $3.24 per kilogram, 
with an average unit value of $1 46 per kilogram. 

The average unit value of exports of pigment-grade IOP and 
hydroxides was $2.74 per kilogram in 2009 compared with 
$2.56 per kilogram in 2008. The average unit value of exports 
of other grades of IOP and hydroxides was $1.63 per kilogram 
in 2009 compared with $0.68 per kilogram in 2008. Unit values 
increased for export shipments to nearly all countries. 

Unit values of imports of IOP and hydroxides ranged from 
$0.51 to $2.22 per kilogram, depending on the grade. The 
average unit value of all IOP imports combined was $1.19 
per kilogram in 2009 compared with $1.05 per kilogram in 
2008. The unit value of imported micaceous IOP declined and 
those for all other import grades either remained unchanged or 
increased. 

Imports of natural IOP grades avera ed $0.56 \ 
2009, unchanged from 2008. The мс! value a cae 
of natural IOPs from Cyprus, the leading source, increased to 
$0.48 per kilogram in 2009 from $0.47 per kilogram in 2008 
= value of natural IOP imports from Spain, the second | 

eading source, decreased to $0.36 | 
kilogram during the same period. НЕ 

Synthetic ЮР import grades averaged $1.20 per kilogram i 
2009 compared with $1.07 per kilogram in 2008. The b. _ 
value of U.S. imports of synthetic IOPs from China, the leadi 
source, decreased to $0.91 per kilogram in 2009 from $0.93 > 
per kilogram in 2008. The value of synthetic IOP imports from 


Germany, the second leading source, incre 
" • as d 
kilogram from $1.20 per kilogram. ed to $1.28 per 
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Foreign Trade 


U.S. exports of pigment-grade IOPs and hydroxides mn 
2009 totaled 5.640 t valued at $15.5 million compared with 
4,740 t valued at $12.1 million in 2008. China was the leading 
destination for exports of pigment-grade IOPs, accounting 
for 40% of the export tonnage. Exports of pigment-grade [ОР 
increased to Asian markets. 

Exports of other grades of IOPs and hydroxides were 11,3001 
valued at $18.5 million in 2009 compared with 46,900 t valued 
at $31.8 million in 2008. Canada and Mexico were the major 
destinations for exports of other grades of IOPs and hydroxides. 
accounting for 7996 of the export tonnage. Canada, China, 
and Mexico accounted for 94% of the decline in exports of 
other grades of IOP (table 3). The global recession resulted in 
decreased exports to С anada, Mexico, and European countries. 
In addition, China increased its ТОР production in the past 4 10? 
years, resulting in lesser dependence on imports of ОР from the 
United States. 

U.S. imports of IOPs were 106,000 t valued at $127 million 
in 2009 compared with 155,000 t valued at $164 million in 
2008 (tables 1, 4). By tonnage. the leading sources of natural 
IOP imports were Spain with 41% of the tonnage and Cyprus 
with 36% of the tonnage. The leading sources of synthetic ТОР 
imports were China with 46% of the tonnage; Germany. 28%, 
Brazil, 8%; and Italy, 7%. Imports decreased significantly 
because of the large decline in construction activity in the 
United States in 2009 (table 5). 


World Review 


Sixteen countries reported production of natural ТОР in 
2009 (table 6). Production increased in India, decreased 1n 
Germany and Turkey. and remained unchanged in most other 
countries. China and several eastern European countries are nol 
included in table 6 because production data were not availa le. 
Production in Germany shown in table 6 included synthetic lor. 

China.—L ANXESS began construction of a new plant to 
manufacture black iron oxide pigments in Jinshan, Shanghal 
Province. The plant was to have a capacity of 10,000 metric 
tons per year and was expected to be operational in late 201". 
LANXESS also began making modifications (0 increase | 
efficiency and reduce emissions at its adjacent yellow iron ох у 
pigment plant. The company planned to reduce emissions by ? 
least 15% by 2011. Both plants serve Asian markets (L 
AG, 2009a). 

Italy.—Rockwood Pigments NA, Inc. commissioned a 
high-purity synthetic iron oxide pigment plant in Turin. ч 
plant, operated by Rockwood Italia S.p.A., W35 certified un a 
the Good Manufacturing Practice regulations issued by the ә 
and Drug Administration in the United States. The certificati? 
ensured Rockwood's pharmaceutical customers that the iron 
oxide pigments used for such applications 25 coloring an 


| ћ 
marking pharmaceuticals were manufactured according 6 и 
pharmaceutical industry rules (Rockwood Pigments ^^» 
2009). 


United Kingdom.— Prince Mineral Holding C м 
Castle Colours Ltd., a leading supplier of colorants 101 


ook? 
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European brick and tile industry. Prince Mineral Holding, 
through its subsidiary Prince Minerals, Inc., already was a 
global supplier of iron oxide pigments. The purchase of Castle 
Colours, however, gives Prince Minerals even greater access 
to European ceramic brick markets (O'Driscoll, 2009; Prince 


Minerals, Inc., undated). 


Outlook 


IOP mining declined worldwide in 2009 because of the 
negative effect of the global economic recession. The recession 
resulted in decreased construction activity and lower demand for 
IOPs for coloring concrete and paint, the two major markets for 
IOPs. 

One major global IOP producer, Rockwood Pigments, 
indicated that its sales declined in 2008 and 2009 in North 
America and Europe (Rockwood Holdings, Inc., 2010, p. 40). 
LANXESS, a leading world producer of synthetic IOP, indicated 
that sales of its pigment products declined in 2009, although 
price increases partially offset the decline in volume sales 
(LANXESS AG, 2010, p. 75). Despite the travails of 2008 
and 2009, the International Monetary Fund (IMF) predicted a 
slightly better economy in 2010. Economic stimulus packages, 
low interest rates, and low inflation were helping to stimulate 
a global recovery. IMF expected global output to increase by 
4% in 2010. The fastest growth was expected in countries with 
emerging and developing economies. In particular, the IMF 
predicted 4% to 10% growth in Asian markets. In Europe and 
North America, however, the IMF predicted growth of 1% to 
3% (International Monetary Fund, 2010). Improvement in the 
global economy may result in increased activity in IOP markets. 
In Europe and North America, IOP markets may increase 2% or 
3% while those in Asia may increase 4% to 5%. 


References Cited 


Alabama Pigments Co., 2009, APC announces completion of new production 
facility: McCalla, AL, Alabama Pigments Co. press release, June 5, 
| p. (Accessed July 19, 2010, at http://www.alabamapigments.com/ 
news/?newsID=6.) 

Intemational Monetary Fund, 2010, A policy-driven, multispeed recovery: 
Washington, DC, International Monetary Fund World Economic Outlook 
Update, January 26, 6 p. (Accessed March 18, 2010, at http://www.imf.org/ 

1 “xtemal/pubs/ft/weo/20 1 0/update/0 l/pdt/01 10. pdf.) 

es AG, 2009a, LANXESS expands iron oxide pigment production 
aes = Shanghai: Leverkusen, Germany, LANXESS AG press release, 
de r 13, 2 p. (Accessed July 19, 2010, at http://corporate.lanxess.com/ 
S ang Ee Pore/press-releases-singapore/detail/2054/ 

LANXESS кор _pil %5Bmatrix_country%5D=83.) 
pe G, 2009b, LANXESS increases prices for toner oxides: 
оо n Germany, LANXESS AG press release, October 15, 1 p. 

Зе о о 12, 2010, а! http://www.lanxess.com/en/cr-news/ 

LANXESS ic ix editfiltersystem _pil %5Bpointer%5D=12.) 

AG Маг. | б. Annual report 2009: Leverkusen, Germany, LANXESS 
NIE 55 p. (Accessed June 22, 2010, at http:// 
LANX alreport2009. lanxess.de/fileadmin/ 09 GB/PDF. EN/ 

ESS ARO9-English.pdf.) 


O'Driscoll, Mj | 
по. 502, p. s 2009, Prince buys Castle Colours: Industrial Minerals, July, 


IRON OXIDE PIGMENTS—2009 


Eb 


Pinto, Ап, 2008, The use of iron oxides in decorative concrete, т Proceedings 
of Iron Oxide for Colorant and Chemical Applications, New Orleans, LA, 
February 12-13, 2008: Portland, ME, IntertechPira Corp., p. 1-32 [separately 
paginated]. 

Podolsky, George, and Reid, A.H., 2006, Pigments, in Kogel, J.E., Trivedi, N.C., 
Barker, J.M., and Krukowski, S.T., eds., Industrial minerals and rocks (7th 
ed.): Littleton, CO, Society for Mining, Metallurgy, and Exploration, Inc., 

p. 1453-1469. 

Prince Minerals, Inc., undated, Overview: Quincy, IL, Prince Minerals, Inc., 1 p. 
(Accessed August 12, 2010, at http://www.princeminerals.com/eng/ 
about-us/.) 

Rockwood Pigments NA, Inc., 2009, Rockwood Color Pigments announces 
world's first GGMP-certified plant for pharmaceutical grade iron oxide: 
Beltsville, MD, Rockwood Pigments NA, Inc. press release, August 17, 1 p. 
(Accessed June 3, 2010, at http://www.rpigments.com/Downloads/ 
PR-cGMP-20090826.pdf.) 

Rockwood Holdings, Inc., 2010, Form 10K— 2009: U.S. Securities and 
Exchange Commission, February 22, 129 p. (Accessed March 18, 2010, at 
http;//www.sec.gov/Archives/edgar/data/1315695/000110465910010306/ 
а09-35985 llOk.htm.) 

U.S. Bureau of Labor Statistics, 2010, Producer price index— Industry data: U.S 
Bureau of Labor Statistics. (Accessed July 23, 2010, at http://www.bls gov/ | 
ppi/fidata.) | 

U.S. Census Bureau, 2010а, Annual value of construction put in place 2002— 
2009: U.S. Census Bureau, March, | p. (Accessed March 17 2010, at http:// 
www.census.gov/const/C 30/total.xls.) 3 

U.S. Census Bureau, 2010b, New privately owned housing units started: U S 
Census Bureau, March 17, 1 p. (Accessed March 17, 2010, at http:// ibas 
www.census.gov/const/startsan. pdf.) | 

U.S. Census Bureau, 2010c, Paint and allied products — 

e ы Bureau MQ325F(09)-4, March, 6 с ака 
arch 17, 2010, at http://www.ce | DN EE 
mq325f/mq325 f094 xls) ruis sov/manufacturing/cir/historical data 

Will, Raymond, 2008, Iron oxide pigments global overview, in Proceedi 
of Iron Oxides for Colorant and Chemical Applications, New EE 


February 11—13, 2008: Portland, ME, IntertechP; 
Men: echPira Corp., p. 1-30 [separately 


GENERAL SOURCES OF INFORMATION 
U.S. Geological Survey Publication 


Pigments and Fillers. Ch. in United S i 
бени tate 
Professional Paper 820, 1973. ` Mineral Resources, 


Other 


CEH Marketing Research Report- P; 
BR port: Pigments, SRI Consulting, 


IntertechPira Corp. proceedings of conferences 
Iron Oxide Pigments— Pt. l.—Fine-Particle Iron Oxides fi 
Or 


Pigment, Electronic, and Chemi 
* , cal U Я В 
Information Circular 8771, 1978. 5e. U.S. Bureau of Mines 


Iron Oxide Pigments— Pt 2.—N 
| · 4.— Natural | : 
Location, Production, and Geological Pii Pigments— 
Bureau of Mines Information Circular 8813 | Д U.S. 


Associates, Inc., 199]. 
Pigment Handbook (2d ed.). John Wiley & Sons 1988 


40.3 


Alabama Pigments Co. 


TABLE 1 
SALIENT U.S. IRON OXIDE PIGMENTS STATISTICS! 


________2005 _ 20% 2007 _ 2008 _ 2009 
Crude pigments sold or used? — 
. Quantity metric tons w iW W wo Ww 
_ Value thousands W W W W w 
Finished pigments 5014: — — — 
Quantity metric tons 90,300 " 70.300 88.100 83,300 " 50,800 
" Vale thousands _ $93,400 $69,300 $122,000 $116,000" $74,000 
Expos oo oes „ым 
Quantity metric tons __ 2.220 3.100 5440 4,740 ___ 5,640 
"Vale thousands _ 56170 88090 $15,900 $12100 — $15,500 
Imports for consumption: a 
Quantity metric tons 193,000 199,000 — 178,000 155,000 106,000 
Value thousands — $140,000 — $159,000 _ $154,000 $164,000 — $127.000 


*Estimated. 'Revised. W Withheld to avoid disclosing company proprietary data. 
!Data are rounded to no more than three significant digits. 

?Mined. 

‘Natural (mined) and synthetic. 

*Pigment grade. 


TABLE 2 
PRODUCERS OF IRON OXIDE PIGMENTS AND REGENERATED IRON OXIDES IN THE UNITED STATES IN 2009 


NECEM EM ee 


Producers _ Plant location E 
Crude pigments: 
~ Alabama Pigments Co. Green Pond, AL. кылсыз 
~ Hoover Сојог Согр. Hiwassee, VA. ___________- 
_ New Riverside Ochre Co., Inc. Cartersville, GA. улый ысын 
Finished pigments: 


Green Pond, А. ____________-- 


Dynamic Color Solutions, Inc. 


Milwaukee, Мм 


Hoover Color Corp. Hiwassee, VA. ____________----- 
_ LANXESS Corp. _New | Martinsville, WV. eee E 
~ New Riverside Ochre Со., Inc. | _ Cartersville, GA. __________--- 
Prince Minerals, Inc. Quincy, | IL; and Bowmanstown, ЕТ 
_ Rockwood Pigments NA, Inc. Beltsville, ! MD; Еа Easton, РА; an and St. Louis, У 
Regenerator i iron oxides: 
. ArcelorMittal Weirton Inc. Weirton, WV. See 


Bailey-PVS Oxides, L.L.C. 


MR 
Decatur, AL; L; Fairfield, / AL; and Delta, O ека, ОН. __ 
. International Steel Services, Inc. 


Allenport, PA. NUDO ЕЕЕ 


2009 
QOK-* 

S yEARB 
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TABLE 3 


U.S. EXPORTS OF IRON OXIDES AND HYDROXIDES, BY COUNTRY! 


B Pi gment. grade Other grade 
оов 2009 2008 ка 2009 
— Quantity |. Vale — ~ Quantity m Value Quantity Value Quantily Value 

Country (metric tons) (thousands) (metric tons) __ (thousands) (metric tons) _ (thousands) (metric tons) — (thousands) 
Australia 232 $573 166 $512 158 $485 5 $39 
Begum 7 1,760 4,820 700 3,360 36 165 54 389 
Brazil - 230 1,250 235 1,210 161 293 105 222 
Сапада RUN 144 157 61 81 11,500 17,100 6,800 11,800 
China | Е 176 453 2,280 2,360 27,100 5,390 190 436 
Сегтапу = g 54 140 391 1,070 79 547 
Hong Kong 176 380 165 517 12 15 44 131 
India 38 102 30 154 53 80 21 74 
Italy — 96 236 42 144 861 726 520 441 
1арап mm 54 142 60 82 40 32 19 161 
Korea, Republic of 353 1,070 662 3,910 87 542 138 437 
Mexico _ 595 474 472 420 3,880 1,780 2,130 1,310 
Taiwan m 33 106 44 217 108 464 23 jon 
Thailand mE 3 15 20 116 820 256 27 30 
United Kingdom 352 1,150 112 493 292 1,040 285 745 
Other ——— 495 ' 1210! — 534 1,760 1,350 ' 2,330 ' 889 1.450 
_ Тода] | __ 4,740 ____ 12100 _____5,640 15,500 46,900 31,800 11300 — 18500 
'Revised. -- Zero. m 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 


TABLE 4 


U.S. IMPORTS FOR CONSUMPTION OF SELECTED IRON OXIDE AND HYDROXIDE PIGMENTS, BY ТҮРЕ! 


|| 2008 — |J. 2300 
_ Quantity | Value? Quantity Value? 
Type (metric tons) (thousands) (metric tons) (thousands) 
Natural: | D ME mM | 
_ Earth colors? 3,130 $1,580 862 $440 
_ Micaceous _ 1,570 1,060 1,040 633 
. Toa 4,700 2,640 1,900 1,070 
Synthetic: 
Back —— 36,200 40,800 25,100 36,600 
Red — 58,000 58,300 40,700 41,200 
Yellow 53,700 57,200 37,500 45,300 
Other* 2,770 4,790 1,250 2,770 
— Teal — 151000 161,000 105,000 —— 126.000 
_ Grand total _ 155,000 164,000 — 106,000 127,000 


1 
oa are rounded to no more than three s 
Customs value. 


3 
includes those earth colors not elsewhere 


ignificant digits; may not add to totals shown. 


specified or included. 


И 


Principal sources, 2009 
Е (metric tons) 
E X a c cR 


Cyprus, 686; Spain, 174. 
Spain, 612; Austria, 208; France, 162. 


Germany, 11,600; China, 5,800; Italy, 3,430; Japan, 3,380 
China, 24,700; Germany, 9,880; Belgium, 2,250; Italy, 1 350 
China, 17,600; Germany, 8,150; Brazil, 7,920; Italy, 2,710 | 
Сапада, 641; Сћта, 377; France, 105. m 


uL M 


Includes synthetic brown oxides, transparent oxides, and magnetic and precursor oxides. 


Source: U.S. Census Bureau and the U.S. 
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International Trade Commission. 
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U.S. IMPORTS FOR CONSUMPTION OF IRON OXIDE AND IRON HYDROXIDE PIGMENTS, BY COUNTRY 


INE 
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ы а ла _ Natural PEN PEN НЕ _ Synthetic ни m 
| ЕТ 2009 — 2008. a 29 
Quantity Value _ Quantity Value? Quantity Value? PES Quantity - | poc 
mE Country Е (metric tons) _ (thousands) _ (metric tons) _ (thousands) _ (metric tons) _ (thousands) _ (metric. tons) |. (thousands) _ 
Austria — — — 95 $117 208 $247 -- == 3 652 
Belgium = es -- -- 2,010 $1,470 2,340 1,640 
Brazil o 10 29 -- 2 8,010 7.850 7,970 8,810 
Canada  — = © = = 2,910 4,550 1,520 3,260 
China - -- 20 14 85,400 79,000 48,400 44,300 
Colombia - - - -- 1,670 2,620 1,400 1,880 
Cyprus о 2.870 1,350 686 332 " A E - 
France 446 320 163 127 322 1,130 148 520 
Germany | 50 69 37 42 37,300 44.600 29.600 38,100 
aly 2 8 (3) 2 6.490 8.240 7,510 13,000 
арай 9 38 5 = 3.340 8,720 3,870 12,600 
Spain 1,180 694 786 285 264 249 241 192 
Sweden -- -~ -- -- 1,370 281 356 16 
Other 44' 920 2 1620"  240' 1100 1550 
Toa — 4700 260 1900 — 14070 15100 — 161000 — 105. 000 12600 
"Revised. -- Zero. 
!Data are rounded to no more than three significant digits; may not add to totals shown 
"Customs value. 
3Less than % unit. 
Source: U.S. Census Bureau and the U.S. International Trade Commission. 
TABLE 6 
NATURAL IRON OXIDE PIGMENTS: ESTIMATED WORLD PRODUCTION, BY COUNTRY"? 
(Metric tons) 
| Country — 2005 2006 2007 72008 _____2009 _ 
Austria 77 5.000" ^ 5,000" 5,000' ___ 5,000" __ 5.000 _ 
Brazil ^ Е 72,000 ^ 2000 200 2,000 2 000 — 
Cyprus, umber 12.000 12. 000 — 12 000 — 12000 12. 000 - 
France — (0250 — 2791" 2800 2,800. 2800 _ 
Germany’ T 231,5857 242,264 240,310“ 251412! — '— 209472. 
Guatemala СЗ NM = -- == Ee t 
Honduras 170007 — 17.606 ^ 17000 — 17000 17.000 _ 
India, ocher — | 360.000 3700007 375,000" 380.000! 385.000 _ 
Iran ee ee 2,500 260 ____ 2,600 2.600 2,600 _ 
Waly __ E 500 — 500 — 500 ______500 500 __ 
Lithuania —  — | TIT". а А 4. кы — 
Pakistan, ог 5500 5500 600 __6000____ 600 
Paraguay, ocher ———— —~ 3s0 250 250 |. 250 __250 
сш А Rad x a M E ш 
Spain, ocher — 140.000 — 140.000 140,000 140,000 .— 140,000 __ 
Turkey?  — — 380000 206,000 _ 260.000 ___220.000_____ 100,000 
United Kingdom, iron oxides and ecu 
. hydroxides' 12,000 8,913 * 8,000 8.000 800 
United States м Ww мм 
‘Revised. W Withheld to avoid disclosing company proprietary data. -- Zero. | 
‘Estimated data аге rounded to no more than three significant digits. 
“Table includes data available through July 26, 2010. -< not 
“In addition to the countries listed, a number of others undoubtedly produce iron oxide pigments, but output и 4 
reported and no basis is available for formulating estimates of output levels. Such countries include Azerbaijan 
"Reed gue Russia, and Ukraine. Unreported output is probably substantial. 
тн mn а: ин ийе ps on 
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KYANITE AND RELATED MATERIALS 
By Jason Christopher Willett 


The United States continued to be the world's leading 
producer of kyanite and mullite (calcined kyanite), with 
production of 71,000 metric tons (t) in 2009 (table 3). 
Production of synthetic mullite in the United States was an 
estimated 40,000 t. Andalusite was mined and marketed as 
part of a mineral mixture at one U.S. operation, but data were 
withheld to avoid disclosing company proprietary data. There 
was no reported U.S. production of sillimanite. Refractory 
products continued to be a major end use for kyanite and related 
materials. 

This report includes information on andalusite, kyanite, and 
sillimanite (all of which have the formula ALSIO,), and mullite 
and synthetic mullite (3A1,0,°2Si0,). Mullite, a refractory 
(heat-resistant) material, can be made by calcining kyanite at 
high temperature (for example, above 1,450 °С). By contrast, 
synthetic mullite refers to mullite made by calcining at high 
temperature certain mixtures of alumina- and silica-containing 
minerals and materials, including bauxite and kaolin. 


Production 


Kyanite Mining Corp. (KMC), the sole U.S. producer of 
kyanite and kyanite-derived mullite, operated two open pit 
mines in Buckingham County, VA, and beneficiated the ore 
into a marketable kyanite concentrate. The company also had 
two kilns at its Dillwyn, VA, facility for the production of 
mullite from kyanite. Reported U.S. production data collected 
by the U.S. Geological Survey (USGS) were withheld to 
avoid disclosing company proprietary data. Production was 
estimated through employment data provided by the Mine 
Safety and Health Administration (MSHA) and nongovernment 
estimates from previous years. In 2009, 71,000 t of kyanite 
Was reported produced in the United States, a decrease of 
about 27% compared with the reported production of 97,200 
tin 2008 (Lassetter, 2009, 2010). The estimated value of the 
kyanite produced in the United States in 2009 was $20 million, 
a decrease of 21% compared with $26 million in 2008. The 
average unit value for raw and worked kyanite increased by 8% 
Compared with the average unit price for 2008. KMC’s mullite 
Nes contained about 80% mullite (Kyanite Mining Corp., 

006). Synthetic mullite, made from calcined bauxitic kaolin 
а 5014 Бу С-Е Minerals, Inc., contained up to 87% mullite and 
: d near Americus, GA (C-E Minerals, 2010). Based 
Us e estimates from previous years, estimated 
|: = uction of synthetic mullite was about 40,000 t in 2009; 

a mated value for the material was about $10 million. 
eo e Minerals Co., Inc. in Hillsborough, NC, mined a 
а кыды. andalusite combined with pyrophyllite and 
үн. € company sold products containing blends of the 

minerals to producers of ceramics and refractories. 


Consumption 


: ne Increases in volume by 16% to 18% when calcined 
Це and can be used in its raw concentrate form in a 
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refractory mixture to offset the shrinkage on firing of other 
components, especially clays. Andalusite expands irreversibly 
by about 4% to 6% when calcined, and can be used directly in 
refractories in its raw state (Dickson, 2006; Lassetter, 2007). 

In other refractory applications, kyanite concentrate is calcined 
to mullite before being added to refractory mixes if the volume 
increase of the kyanite is not required in the mix. Mullite is 
resistant to abrasion and penetration of deleterious dusts, gases, 
and slags. It also has beneficial creep resistance, which limits 
physical deformation under load at high temperatures (Roskill 
Information Services Ltd., 1990, p. 56, 63). 

Examples of refractories that contain andalusite, kyanite, 
or mullite include insulating brick, firebrick, kiln furniture, 
refractory shapes, and monolithic refractories (made of a 
single piece or as a continuous structure), including castables 
(refractory concrete), gunning mixes, mortars, plastics, and 
ramming mixes. 

Monolithic refractories are supplied in unfired and unshaped 
form, in contrast to prefired and preshaped brick products. 
They may be gunned, hand packed, moulded, poured, pumped, 
rammed, or vibrated into place (Moore, 2004). 

Iron and steel production continued to be the leading user of 
refractories. World and U.S. crude steel output decreased for the 
second consecutive year, by about 8% and 36%, respectively, in 
2009 from that of 2008. The leading steel-producing ОИ 
and their share of 2009 steel output of 1.22 bj Шоп metri 

| d Ка etric tons 
were China, 47%; Japan, 7%; Russia, 5%; the United States 
5%; India, 5%; and the Republic of Korea, 4%. Th Е 
d for 879 mill | › 4/0. These countries 
accounted for million metric tons of steel production i 
2009, a slight decrease in production from the same count i 
compared with that of 2008 (World Steel Association 20104) 
Other refractories users were in the nonferrou | Ми 
о | 5 тега! апд glass 
indus ries (Sweet, Dixon, and Snoddy, 2006). Other d 
of kyanite and related materials include brak Se 
cucu | гаке $һое$ апа pads 
electrica porcelain, foundry use, precision casting mold ; 
sanitaryware, and other product | T > 
products (Kyanite Mining Corp., 2006). 


Foreign Trade 


orts of andalusite decreased by 
U.S. imports of kyanite 


pr одистр country 


41.1 


16,500 t of sillimanite and 7,700 t of kyanite in 2009. Countries 
that are thought to be producers of synthetic mullite [sintered 
mullite and (or) fused mullite] include Brazil, China, Germany, 
Hungary, and Japan (Taylor, 2005). 

For refractories markets in China, India, and Japan, the steel 
industry used 70% to 75% of the tonnage. Two of the world's 
largest refractories companies reported that the steel industry 


accounted for about 60% of their annual sales worldwide 
(Semler, 20072). 


Outlook 


Natural raw materials, such as andalusite and kyanite, 
continue to be important in refractory manufacturing. For 
even more durable refractories, technology advances included 
increased usage of such processed raw materials as synthetic 
mullite. As the technology for manufacturing refractories 
continues to improve, the use of synthetic raw materials in the 
production of refractories could continue to grow. Other general 
material use trends could include the increased development and 
use of monolithic products and a gradual increase in the use of 
recycled refractory materials (Semler, 2007b). | 

China and Japan have been major locations for the production 
and consumption of refractories. Opportunities for market 
expansion could exist in other areas, such as the Commonwealth 
of Independent States, Eastern Europe, the Middle East, and 
Southeast Asia (Semler, 2007b). | 

For Canada, Mexico, and the United States, steel consumption 
was projected to increase in 2010 because of stock rebuilding 
coupled with a recovery in the U.S. economy. China's apparent 
steel use was projected to increase by 7% in 2010, and India 
may experience a 14% increase. World steel consumption Was 
forecast to increase by 5% in 2010 compared with that of 2009 
(World Steel Association, 2010b). 
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Kyanite, USA, ex-works, raw, 5494 to 60% alumina | 
Kyanite, USA, ex-works, calcined (mullite), 54% to 60% alumina, 22-ton lots 387—456 


TABLE 1 


PRICE OF KYANITE AND RELATED MATERIALS IN 2009 


(Dollars per metric ton) 


Source: Industrial Minerals, December 2009, p. 69. 


K 
YANITE AND RELATED MATERIALS—2009 


E 


TABLE 2 
U.S. IMPORTS FOR CONSUMPTION OF ANDALUSITE, 
KYANITE, AND SILLIMANITE! 23 


— m —M——— -_ 2 


Quantity Value‘ 
VM Year с (metric. tons) (thousands) 
2008 NI $580 — $1,930 
2009 7 _ 4,880 — 20060 


Most material is andalusite from South Africa. No kyanite 
or sillimanite imports were reported. 


Harmonized Tariff Schedule of the United States code 
2508.50.0000. 


3 
Data are rounded to no more than three significant di gits. 


4 
Customs value. 


Source: U.S. Census Bureau. 
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.ТАВІЕ 3 
KYANITE AND RELATED MATERIALS: ESTIMATED WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons) 


Country and commodity? — 2005 X06 20070 298 2009 
Australia: _ Е 
_ Kyanite о © 1000 14000 — — 1,000 — 1.000 1,000 
о Утане — 00 — 300 | 30 X 30  Á 300 _ 300. 
Brazil, kyanite, marketable 00 =< 600 _____ 600 600 600 
China, unspecified a сы 3.400 man 3,400 ME 3500 |. — 4,000 4,000 
Егапсе, andalusite _ М _ 65,000. Е 65,000 Е 65.000 — 65,000 | 65,000 _ 
hdi cg oh GES 
Kyanite _ 6.800 7000 01 7300 _ 750 — — 7700 _ 
Sillimanite 15,000 15.000 — 15200 _ 16,000 _ 16500 — 
South Africa, andalusite 228265 5 — 221209 5 264,645 216,667"! 210000 _ 
United States: T 
Kyanite 100,000 ** 100,000 "5 _ 118000 — 97200^* 71.000° s 
_ Mullite, synthetic ОО 4000 4000 40000 _ 4000 4000 _ =" 
"Revised. Т 
'U.S. and estimated data are rounded to no more than three significant digits. Ея 
Owing to incomplete reporting, this table has not been totaled. Table includes data available through EM 
March 26, 2010. ES 
п addition to the countries listed, a number of other nations produce kyanite and related materials, but output "n 
is not reported quantitatively, and no reliable basis is available for estimation of output levels; | DN 
‘In addition, about 7,000 metric tons of sillimanite clay (also called kaolinized sillimanite) that contains 40% to Я 
48% АТО: is produced. - 
5Reported figure. 7 
Estimated based on the part 50 report published by the Mine Safety and Health Administration. (Accessed m 
March 9, 2009, via http://www.msha.gov/stats/partS0/p50y2k/aetable.htm). ^ 
"Source: Lassetter, W.L., Jr., 2008, Kyanite, andalusite, sillimanite and mullite: Mining Engineering, v. 60, no. 6, | 
Јипе, р. 44—45. 
<оигсе: Lassetter, W.L., Jr., 2009, Sillimanite minerals: Mining Engineering, v. 61, no. 6, June, p. 68—69. :. 
9соигсе: Lassetter, W.L., Jr., 2010, Sillimanite minerals: Mining Engineering, v. 62, no. 6, June, p. 74–76. d 
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LEAD 
By David E. Guberman 


Domestic survey data and tables were prepared by Elsie D. Isaac, statistical assistant, and the world production tables were 


prepared by Glenn J. Wallace, international data coordinator. 


In 2009, domestic lead mine production of recoverable lead 
was 395,000 metric tons (t). a slight decrease compared with 
that of 2008. Alaska and Missouri were the dominant producing 
States with a 94% share of total domestic mine production. 
Other States with appreciable lead mine production were Idaho, 
Montana, and Washington. Lead was produced at 11 U.S. mines 
that employed about 1,200 people. The value of domestic mine 
production was $757 million, a 29% decrease from the value 
of domestic mine production in 2008, owing to a decline in the 
average price of lead in 2009. Primary lead metal was produced 
at a smelter-refinery in Missouri. 

Secondary lead, derived principally from scrapped lead-acid 
batteries, accounted for 9196 of refined lead production in 
the United States in 2009. Nearly all the secondary lead was 
produced by 7 companies operating 15 smelters. Domestic 
secondary lead production decreased by 3% from that of 2008. 

Lead was consumed in about 76 U.S. plants to manufacture 
such products as ammunition; building-construction materials; 
covering for power and communication cable; lead oxides in 
ceramics, chemicals, glass, and pigments; lead sheet; solders for 
construction, electrical-electronic components and accessories, 
metal containers, and motor vehicles; and storage batteries. 

World mine production of lead increased slightly, to 3.86 
million metric tons (Mt) in 2009. The United States accounted 
for about 1196 of global lead mine production and was ranked 
third in the world. China and Australia were the two leading 
world lead producers in 2009 accounting for 41% and 15%, 
respectively, of global lead mine production. World production 
of refined lead ( primary and secondary) increased slightly, to 
5.82 Mt in 2009 from 8.70 Mt in 2008. The United States was 
the second leading producer of refined lead in the world and 
accounted for 14% of global refined lead production. China 
Produced about 42% of global refined lead production and was 
the leading producer of refined lead in 2009. 

F о to the International Lead апа Zinc Study Group 
“010с, p. 8-9) (ILZSG), consumption of refined lead decreased 
slightly to 8.63 Mt in 2009 from 8.65 Mt in 2008, the first 

annual decline in global lead consumption since 2001. The 
не. refined-lead-consuming countries in 2009 were China, 
Kone a States, 16%, Germany, 4%; and the Republic of 
i | : ILZSG data indicated that there was a global refined 

о Puis. of about 100,000 t by yearend 2009. 

E d о including starting-lighting-ignition (SLI) 

accounting Le to be iu uen use of lead, 

battery рт E: o of reporte lea consumption. SLI 

in 2009, d pments in North America totaled 109.5 million units 
: Gown by 6% from that of 2008. This total included 


Origi | 
n equipment (OE) and replacement automotive-type 
es, 
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Following significant declines that took place in the second 
half of 2008, lead prices steadily increased during 2009. п 
2009, the average London Metal Exchange Ltd. (LME) cash 
price was $0.78 per pound, a decline of 1896 from that of 2008, 
and the North American Producer price declined by about 2894 
from that of 2008, to $0.87 per pound. 


Legislation and Government Programs 


Effective February 10, section 101 of the Consumer Product 
Safety Improvement Act set new limits on the allowable lead 
content in any product intended primarily for use by children. In 
general, a children's product that contained more than 600 parts 
per million (ppm) of lead in any accessible part was to be treated 
as a hazardous substance. The sale of such products would be 
banned in the United States and would potentially result in 
civil and criminal liability. In August 2009, the allowable lead 
limits in children's products were to drop to 300 ppm, and the 
limits were to be reduced again in 2011 to the lowest lead level 
determined to be technologically feasible at the time (U.S. 
Consumer Product Safety Commission, 2009). 

In August, the U.S. Environmental Protection Agency (EPA) 
announced a series of steps intended to prevent lead poisoning 
in children. The steps included additional proposed requirements 
to protect children from lead-based paint, a new effort to ban 
the manufacture of lead wheel weights, and a lead poisoning 
prevention video contest. The EPA planned to begin the process 
to expand coverage and strengthen the requirements of the 2008 
Renovation, Repair, and Repainting rule, which was intended to 
reduce exposures to lead-based paint hazards for young children 
The new expanded rule proposed to eliminate a provision | 
that exempted some types of housing from the requirement 
that contractors are trained, certified, and use lead-safe work 
practices when renovating, repairing, or painting a pre-1978 
home. The EPA expected to finalize this rule by April 2010 
The EPA also planned to pursue a ban on the manufacture and 
distribution of lead wheel weights in response to a 2009 petit; 
from multiple environmental and public health А i 
(U.S. Environmental Protection Agency, 20092). | 

In December, the EPA strengthened regulations that gov 
the shipment of hazardous waste from the United States E 
other countries for recycling. The new measures were meant 
to increase oversight of existing regulations covered by the 
Resource Conservation and Recovery Act (RCRA) RCRA 
the EPA the authority to control the generation, transportati = 
treatment, storage, and disposal of hazardous waste. The ii 
new, strengthened regulations were created to insure that 
hazardous waste (inclusive of lead-acid batteries) could oni 
: exported from the United States to those countries that i 
the capabilities to recycle those materials In an environmentally 
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sound manner. The new measures stipulated that shippers of In January 2009, Doe Run Resources Corp. (St. Louis, МО) 


used lead-acid batteries would be required to provide export announced a 17% reduction in planned ore production at its 
notification to and receive written consent from destination southeastern Missouri lead mines in 2009. This adjustment 
countries prior to exporting the materials for reclamation (U.S. to the original 2009 production plan was made in response to 
Environmental Protection Agency, 2009b). declines in the market price of lead during the second half of 
2008. Based on the updated plan, Doe Run expected to product 


Production about 4.5 Mt of ore in 2009. The company also reduced the 
workforce employed at its mills. mines, and smelters by 10%. 
The reduction in mine production came 3 months after Doe Run 
decided to temporarily take one of two blast furnaces offline 
and reduce production of primary refined lead at its smelter in 
Herculaneum, MO (Riley. 2009). 

In early December 2008. the ore from the Montana Tunnels 
open pit operation near Helena, MT, was exhausted and the 


Mine.—In 2009, domestic mine production of recoverable 
lead was 395,000 t, a slight decline compared with that of 2008. 
Alaska and Missouri contributed the major share of the U.S. 
mine output of lead. Lead mine production also was reported in 
Idaho, Montana, and Washington. The lead-producing mines in 
Montana and Washington were closed during the first quarter 


of 2009. Domestic mine production data were collected by the mine ceased operation. Apollo Gold Corp. (Greenwood Village. 
U.S. Geological Survey (USGS) from a precious-metal and ur M Tunnels 

base-metal voluntary survey on lode-mine production CO) was operator and a joint owner of the Soca th 
nN with Elkhorn Tunnels LLC (Denver, CO). During ће 4-mon" ‚~ 
period that ended April 30, 2009, the mill processed 1.30 Mt US 
of ore, which had been stockpiled when mining operations ш 
stopped at yearend 2008. Payable production ofleadin2000 — 75 
was 1.510 t, 79% less than the 7,060 t of payable lead produced < 
in 2008. During the third quarter of 2009, Apollo entered into i 


Teck Alaska Inc. (a wholly owned subsidiary of Teck 
Resources Ltd., Vancouver, British Columbia, Canada) operated 
the Red Dog zinc-lead mine in northwestern Alaska under a 
royalty agreement with NANA Regional Corp., the sole owner 
of the property. NANA is a corporation organized under the 


provisions of the Alaska Native Claims Settlement Act. During аи шш е в ibn n — 
2009, Teck established a new annual record for contained РАКА n a pe i th ped КЕ m were unclear, but 
metal production at Red Dog owing to increased mill operating " Е у | ба Ка Я Пе 2H ‘st based on permits that 
rates and online time. Teck Alaska spent $6 million to add 14 n | ee UUTE MAIDE i lowed for the expansion 
new employees and consultants that worked exclusively to pollo nae previously p 12. 60) 
improve mine productivity, which resulted in multiple process us isla pit (Apollo Gold Сор о йшй 
improvements in 2009. Production of lead in concentrate at Red | U.S. Silver Corp. (Toronto, MM ne “Coats d'Alene 
Dog in 2009 increased by about 7% to 131.500 t compared with Зеба кн 2 the Galena Mine PT E 0 “ the company 
122.600 t of lead in concentrate in 2008. Red Dog's shipping iB е Е ie — aes Hp increase from 
vins о. 55 sie cain d the 1,900 t produced in 2008. The production increases Wer 
to produce 95.000 t of lead in Е at R b. SE attributed to improved operational efficiencies and mining 
a decrease fon 2009 production, owing to th йаг T techniques and continued progress oc — 
lower ore grades at еш ОЕ ee и work that the company has been erforming since 2007. The 
| ottom of the main ore pit. At current ы и а key mine sha 
ee rates, the main pit was expected to be exhausted by i я о i о M ci collapses and 
s e the first quarter of 2011. To ensure that production at h P |“ | ion d т bili о pane levels of the 
g continues beyond 201 1, Teck planned to begin mining оваа - Е i азун have access to levels 
at the adjacent Aqqaluk deposit in 2010. Beginning in 2011, the ondetgroune s о e ни d ‘completion of the 
Aqqaluk deposit would become the main ore supply for the next оше Жы EE mene! erare o r 2009, 
20 years. As of yearend 2009, Teck was awaiting the necessary shaft rehabilitation work in 2010 (зыш с 
permits from the EPA and the State of Alaska to commence pio en): data 
сайр н ии равна йды ЧЕК О ayy ean МО Ce 
Б ‚р.27; ‚р. | - ility in ‚ МУ. 

Teck's Репа Oreille Eque. RUM A LL the smelter-refinery wer provided mainly from eom 
Washington, which produced 5,700 t of lead in concentrate in mills that were supplied with ore mined from 87 ан n 
2008, was placed on care-and-maintenance status in February shafts along the Viburnum Trend in southeastern i 000 t. 2 
папа списе 207 ono атон" 
E ки | 5 apis at Pend Oreille after the of ii: now eR : ME October 2 08, Doe 
approximately 165 ud i ] indue us js uis Run had й и th n Я 4 planned ш temporarily о 
severance packages and ee о | a е of two bist Bs ine + ed lead smelter owing t? ! ~ 
ОР Mr ar не вие M E Pend Oreille produced nde as rnaces at its primary ket conditions. he 

efore mining operations ecline in lead prices and unfavorable mar iter with? 
ceased. Proven and probable ore reserves at Pend Oreille, as company, which had successfully operated the SP ected t0 
of December 31, 2009, reportedly were estimated to be almost single furnace doing the bulk of the work at time? e America" 
1.9 Mt grading 6.1% zinc and 1.2% lead (Teck Cominco Ltd restart the second furnace when the market recover 
2010a, p. 27; 2010b, p. 45). ` Metal Market, 2008). 
422 RBO0K—" 
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Secondary.—Domestic secondary production of refined lead 
decreased by about 3% in 2009 from that of 2008. Secondary 
lead accounted for 91% of domestic lead refinery production 
compared with 8996 in 2008. Lead-acid batteries continued to 
be the dominant source of recoverable lead scrap, accounting 


.... for 94% of all lead produced from secondary sources. The 
‚ domestic secondary statistics were derived by the USGS 


from a combined secondary producer and consumer survey 
that included data from monthly and annual surveys. АП of 
the 13 companies producing secondary lead, exclusive of 
that produced from copper-based scrap, were surveyed; 11 
responded, representing about 99% of the total production of 


„ secondary lead. Of the total lead recycled in 2009, the majority 
. was produced by 7 companies operating 15 plants in Alabama, 


California, Florida, Indiana, Louisiana, Minnesota, Missouri, 
New York, Pennsylvania, Tennessee, and Texas. Production and 
consumption for the nonrespondents were estimated by using 


‚ prior-year levels as a basis (tables 1, 4—8). 


Exide Technologies (Milton, GA) temporarily closed its 


. Secondary lead smelter in Baton Rouge, LA, in the second 


quarter of 2009 owing to the downturn in the U.S. economy and 
the lead-acid battery industry. The plant had been operating at 
about one-half of its production capacity of 60,000 metric tons 
per year (t/yr) of refined lead. Shutdown procedures began in 
April 2009, when the plant was scheduled to cease accepting 
used lead-acid batteries for recycling. Following the closure of 
the smelter, Exide expected that its Frisco, TX, secondary lead 
smelter would process some of the material that previously had 
been processed at Baton Rouge (Ryan’s Notes, 2009). 

EnviroFocus Technologies, LLC (a wholly owned subsidiary 
of Gopher Resource Corp., Eagan, MN) planned to spend $117 
million to expand production Capacity at its secondary lead 
smelter in Tampa, FL, by nearly 400%. When the project is 
completed by yearend 2011, the smelter would have the Capacity 
to produce about 118,000 t/yr of refined lead, primarily from a 
feedstock of used lead-acid batteries. EnviroFocus planned to 
increase the number of full-time employees at the plant to 215 to 
Support the added capacity (Schaffer, 2009а). 

їп early June, lead-acid battery manufacturer Johnson 
Controls Inc. (JCI) (Milwaukee, WI) announced that it was 
deii to build a $100 million battery recycling plant in 
кра SC, that would eventually employ about 200 workers. 

expected to break ground in the fall and commence 
т at the facility by yearend 2010. This would be the 
p n plant that JCI operated in the United States. 
io О capacity at the plant was expected initially to be 
"s "Ho 0 t/yr of refined lead and would expand to 180,000 
couple y after operations at the facility commence. Upon 
tens " of new secondary lead plants in South Carolina and 
Worl к Information can be found under Mexico in the 
un W section), JCI expected to have the capacity to 
у Supply 50% of their lead requirements, compared with 


the Current rate 
of 15% , 
Schaffer, 2 009b) o (CRU International Ltd., 2009a, p. 123; 


Consumption 


R | 
“ported U.S. consumption of refined lead decreased by 


about 11%; КЕҢЕ. 
11% in 2009. Significant decreases were reported in 


LEAD- 2009 


0 E 


the casting metals, lead-acid storage batteries, and sheet lead 
end-use sectors. Consumption of lead in SLI and industrial type 
lead-acid storage batteries represented about 89% of the total 
reported consumption of lead (tables 5-8). Demand for lead 
is heavily reliant on the lead-acid battery industry and in turn 
the automotive sector. The Battery Council International (BCI) 
reported that North American shipments of SLI automotive 
batteries in 2009 totaled 109.5 million units, a 6% decrease 
from those in 2008. This was the second consecutive year 
that SLI automotive battery shipments declined on a year-by- 
year basis. Shipments of replacement SLI batteries in 2009 
totaled 98.8 million units, slightly less than those in 2008. 
Replacement batteries represented 90% of all North American 
battery shipments in 2009 compared with 85% in 2008. North 
American shipments of OE SLI batteries were 10.7 million 
units in 2009, a decline of 38% from those of 2008. The dropoff 
in shipments of OE batteries was attributed to the decline in 
new vehicle production during 2009 owing to the economic 
downturn that began in late 2008 and continued throughout 
2009. Total domestic vehicle production in 2009 was about 5.6 
million units, nearly 34% less than that in 2008. New vehicle 
registrations declined in 2009, while the average age of the 
vehicle fleet on the road in the United States Increased to 10.2 
years, the highest level in history. Maintenance requirements of 
the aging fleet kept the replacement battery market stable while 
demand for OE batteries plummeted. As economic conditions 
worsened in 2009, consumers began to delay preventative 
vehicle maintenance, such as exchanging older batteries for 
new units, opting instead to wait until batteries failed before 
replacing them (Battery Council International, 2010a p. 3-8; 
CRU International Ltd., 2010, p. 129-130). КИ 
In 2009, the ВСІ Technical Subcommittee released the resul 
of a study on the frequency rates of different types of failur са 
commonly observed in lead-acid batteries. F ailure mode d _ 
had been collected by the Technical Committee since or 
and analyzed every 5 years since 1990. In the most recent 
report, 1,496 batteries from 10 regions in the United Stat 
were sampled between September and December 2009 B. 
on analysis of the data collected from the sample of fail ш 
lead-acid batteries, the BCI reached several conclusion j b 
lead-acid batteries in North America. The group of ied. у Pa 
batteries in the sample lasted an average of 55 months s м 
failing, increasing from an average age of 50 months d d 
last study and 40 months in the 1999—2000 Study, indi ei M 
that materials, manufacturing process, and vehicle жш 
improvements have extended the average life of lead- УУ 
batteries. Batteries used in hotter southern climates io 
last as long as those used in cooler northern unies id 
newer lead-acid batteries were more resistant to heat и 
with batteries from 10 years ago. Short circuits and ў Е 
failures remained the most common types of os Abd 
failures. The study also indicated that failure rates of ub 
batteries had remained constant at 15%. Separately ; бш 
BCI published a national lead-acid battery PCR то 
for 2004 to 2008 that indicated that the recyclin S yo 
contained in lead-acid batteries in the United States e oe 
(Battery Council International, 201 Ob). ај 


sound manner. The new measures stipulated that shippers of 
used lead-acid batteries would be required to provide export 
notification to and receive written consent from destination 
countries prior to exporting the materials for reclamation (U.S. 
Environmental Protection Agency. 2009b). 


Production 


Мте.— т 2009, domestic mine production of recoverable 
lead was 395,000 t, a slight decline compared with that of 2008. 
Alaska and Missouri contributed the major share of the U.S. 
mine output of lead. Lead mine production also was reported in 
Idaho, Montana, and Washington. The lead-producing mines in 
Montana and Washington were closed during the first quarter 
of 2009. Domestic mine production data were collected by the 
U.S. Geological Survey (USGS) from a precious-metal and 
base-metal voluntary survey on lode-mine production 
(tables 1—4). 

Teck Alaska Inc. (a wholly owned subsidiary of Teck 
Resources Ltd., Vancouver, British Columbia, Canada) operated 
the Red Dog zinc-lead mine in northwestern Alaska under a 
royalty agreement with NANA Regional Corp., the sole owner 
of the property. NANA is a corporation organized under the 
provisions of the Alaska Native Claims Settlement Act. During 
2009, Teck established a new annual record for contained 
metal production at Red Dog owing to increased mill operating 
rates and online time. Teck Alaska spent $6 million to add 14 
new employees and consultants that worked exclusively to 
improve mine productivity, which resulted in multiple process 
improvements in 2009. Production of lead in concentrate at Red 
Dog in 2009 increased by about 7% to 131,500 t compared with 
122.600 t of lead in concentrate in 2008. Red Dog's shipping 
season began June 30 and ended on October 18; 220,000 t of 
lead concentrate was shipped in 2009. The company expected 
to produce 95,000 t of lead in concentrate at Red Dog in 2010, 
a decrease from 2009 production, owing to the mining of 
lower ore grades at the bottom of the main ore pit. At current 
production rates, the main pit was expected to be exhausted by 
the end of the first quarter of 2011. To ensure that production at 
Red Dog continues beyond 2011, Teck planned to begin mining 
at the adjacent Aqqaluk deposit in 2010. Beginning in 2011 the 
Aqqaluk deposit would become the main ore supply for the next 
20 years. As of yearend 2009, Teck was awaiting the necessary 
permits from the EPA and the State of Alaska to commence 
prestripping and initial production at the Aqqaluk site (Teck 
Resources Ltd., 20102, р. 27; 20106, p. 44—45). 

Teck's Pend Oreille zinc-lead mine in northeastern 
Washington, which produced 5,700 t of lead in concentrate in 
2008, was placed on care-and-maintenance status in February 
2009 owing to reduced metal demand and weakened zinc prices 
A core group of employees remained at Pend Oreille after the 
shutdown to facilitate a possible restart in the future, while 
approximately 165 other employees were laid off and given 
severance packages and other benefits. Pend Oreille produced 
900 t of lead in concentrate in 2009 before mining operations 
ceased. Proven and probable ore reserves at Pend Oreille, as 
of December 31, 2009, reportedly were estimated to be EM 


1.9 Mt grading 6.1% zinc and 1.2% lead (Te i 
i ck C 
2010a, p. 27; 20106, p. 45). | шы 
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In January 2009, Doe Run Resources Corp. (St. Louis, MO) 
announced a 17% reduction in planned ore production at its 
southeastern Missouri lead mines in 2009. This adjustment 
to the original 2009 production plan was made in response to 
declines in the market price of lead during the second half of 
2008. Based on the updated plan, Doe Run expected to produce 
about 4.5 Mt of ore in 2009. The company also reduced the 
workforce employed at its mills, mines, and smelters by 10%. 
The reduction in mine production came 3 months after Doe Run 
decided to temporarily take one of two blast furnaces offline 
and reduce production of primary refined lead at its smelter in 
Herculaneum, MO (Riley, 2009). 

[n early December 2008. the ore from the Montana Tunnels 
open pit operation near Helena, MT, was exhausted and the 
mine ceased operation. Apollo Gold Corp. (Greenwood Village. 
CO) was operator and a joint-owner of the Montana Tunnels 
with Elkhorn Tunnels LLC (Denver, CO). During the 4-month 
period that ended April 30, 2009. the mill processed 1.30 Mt 
of ore, which had been stockpiled when mining operations 
stopped at yearend 2008. Payable production of lead in 2009 
was 1.510 t, 79% less than the 7,060 t of payable lead produced 
in 2008. During the third quarter of 2009, Apollo entered into 
an agreement to sell its 5094 interest in the Montana Tunnels 
to Elkhorn, giving it 10076 ownership of the mine. Elkhom $ 
immediate plans for the mining operations were unclear. but 
the potential for future mining did exist based on permits that 
Apollo had previously received that allowed for the expansion 
of the current pit (Apollo Gold Corp.. 2010, p. 12, 60). 

U.S. Silver Corp. (Toronto, Ontario, Canada) produced 
silver-lead ore at the Galena Mine located in the Coeur d’ Alene 
mining district in Shoshone County, ID. In 2009, the company 
produced 2,920 t of lead in concentrate, a 54% increase from 
the 1,900 t produced in 2008. The production increases Є 
attributed to improved operational efficiencies and mining 
techniques and continued progress made on rehabilitation 
work that the company has been performing since 2007. The 
company was working to repair and to reopen a key min 
that had been closed since 2000 owing to partial collapses 21 
had limited the company’s ability to reach some levels of p 
underground mine. U.S. Silver expected to have access to e 
of the mine containing higher grade ore upon completion 9 
shaft rehabilitation work in 2010 (U.S. Silver СОТ" 2009, 

р. 1, 21). 

Primary.—Doe Run produced primary lead at à 
smelter-refinery facility in Herculaneum, M 
the smelter-refinery were provided mainly from f 
mills that were supplied with ore mined from six РГ. 
shafts along the Viburnum Trend in southeastern М155007. 
2009, domestic primary lead metal production was 102. са 
23% decrease compared with that of 2008 owing (0 the с 
of one of two furnaces at the smelter. In October 2999, 
Run had announced that it had planned to temporarily 
of two blast furnaces at its primary lead smelter ow!" 
decline in lead prices and unfavorable market conditions: 
company, which had successfully operated the 5 ү 
single furnace doing the bulk of the work at times; ex mero 
restart the second furnace when the market recovere 
Metal Market, 2008). 
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Secondary.—Domestic secondary production of refined lead 
| decreased by about 3% in 2009 from that of 2008. Secondary 
„то lead accounted for 91% of domestic lead refinery production 
„+ compared with 89% in 2008. Lead-acid batteries continued to 
be the dominant source of recoverable lead scrap, accounting 
:« for 94% of all lead produced from secondary sources. The 
» domestic secondary statistics were derived by the USGS 
. from a combined secondary producer and consumer survey 
„э that included data from monthly and annual surveys. АП of 
_ „+ the 13 companies producing secondary lead, exclusive of 
„у that produced from copper-based scrap, were surveyed; 11 
. responded, representing about 99% of the total production of 
. Secondary lead. Of the total lead recycled in 2009, the majority 
_. Was produced by 7 companies operating 15 plants in Alabama, 
California, Florida, Indiana, Louisiana, Minnesota, Missouri, 
New York, Pennsylvania, Tennessee, and Texas. Production and 
, consumption for the nonrespondents were estimated by using 
*,: prior-year levels as a basis (tables 1, 4—8). 

Exide Technologies (Milton, GA) temporarily closed its 
_.. Secondary lead smelter in Baton Rouge, LA, in the second 
_. Quarter of 2009 owing to the downturn in the U.S. economy and 
| the lead-acid battery industry. The plant had been operating at 
`., about one-half of its production capacity of 60,000 metric tons 
per year (t/yr) of refined lead. Shutdown procedures began in 
April 2009, when the plant was scheduled to cease accepting 
used lead-acid batteries for recycling. F ollowing the closure of 
the smelter, Exide expected that its Frisco, TX, secondary lead 
smelter would process some of the material that previously had 
к been processed at Baton Rouge (Ryan's Notes, 2009). 
: EnviroFocus Technologies, LLC (a wholly owned subsidiary 
ie of Gopher Resource Corp., Eagan, MN) planned to spend $117 
- million to expand production capacity at its secondary lead 
d smelter in Tampa, FL, by nearly 400%. When the project is 
completed by yearend 2011, the smelter would have the capacity 
ў 
| 


Y „Ф 


/ to produce about 118,000 Uyr of refined lead, primarily from a 
~ feedstock of used lead-acid batteries. EnviroFocus planned to 
increase the number of full-time employees at the plant to 215 to 
support the added capacity (Schaffer, 2009a). 
: In early June, lead-acid battery manufacturer Johnson 
| Mas Inc. (JCI) (Milwaukee, WI) announced that it was 
| оа to build a $100 million battery recycling plant in 
т ence, SC, that would eventually employ about 200 workers. 
expected to break ground in the fall and commence 
ae at the facility by yearend 2010. This would be the 
Р а plant that JCI operated in the United States. 
qus Am о at the plant was expected initially to be 
tye ces Uyr of refined lead and would expand to 180,000 
i vui x operations at the facility commence. Upon 
Км Н of new secondary lead plants in South Carolina and 
a жын information can be found under Mexico in the 
eee lew section), JCI expected to have the capacity to 
ay Supply 50% of their lead requirements, compared with 


the current rate 
of 15% | ; 
Schaffer 20090), o (CRU International Ltd., 2009a, p. 123; 


Consumption 


|. Re | 
ү U.S. consumption of refined lead decreased by 
> n 2009. Significant decreases were reported in 
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the casting metals, lead-acid storage batteries, and sheet lead 
end-use sectors. Consumption of lead in SLI and industrial type 
lead-acid storage batteries represented about 89% of the total 
reported consumption of lead (tables 5-8). Demand for lead 
is heavily reliant on the lead-acid battery industry and in turn 
the automotive sector. The Battery Council International (BCI) 
reported that North American shipments of SLI automotive 
batteries in 2009 totaled 109.5 million units, a 6% decrease 
from those in 2008. This was the second consecutive year 
that SLI automotive battery shipments declined on a year-by- 
year basis. Shipments of replacement SLI batteries in 2009 
totaled 98.8 million units, slightly less than those in 2008. 
Replacement batteries represented 90% of all North American 
battery shipments in 2009 compared with 85% in 2008. North 
American shipments of OE SLI batteries were 10.7 million 
units in 2009, a decline of 38% from those of 2008. The dropoff 
in shipments of OE batteries was attributed to the decline in 
new vehicle production during 2009 owing to the economic 
downturn that began in late 2008 and continued throughout 
2009. Total domestic vehicle production in 2009 was about 5.6 
million units, nearly 34% less than that in 2008. New vehicle 
registrations declined in 2009, while the average age of the 
vehicle fleet on the road in the United States Increased to 10.2 
years, the highest level in history. Maintenance requirements of 
the aging fleet kept the replacement battery market stable while 
demand for OE batteries plummeted. As economic conditions 
worsened in 2009, consumers began to delay preventative 
vehicle maintenance, such as exchanging older batteries for 
new units, opting instead to wait until batteries failed before 
replacing them (Battery Council International, 2010a 3-8: 
СКИ International Ltd., 2010, р. 129-130). са. 
In 2009, the ВСІ Technical Subcommittee released the resul 
of a study on the frequency rates of different types of failur "b 
commonly observed in lead-acid batteries. Failure mode d ы 
had been collected by the Technical Committee since D 
and analyzed every 5 years since 1990. In the most recent 
report, 1,496 batteries from 10 regions in the United im 
were sampled between September and December 2009 B. 
on analysis of the data collected from the sample of fail ч 
lead-acid batteries, the BCI reached several conclusio | b 
lead-acid batteries in North America. The group of le | im 
batteries in the sample lasted an average of 55 ШОШ: befi : 
failing, increasing from an average age of 50 months d Ps 
last study and 40 months in the 1999-2000 study, indi Bie. i 
that materials, manufacturing process, and vehicle de aoe 
improvements have extended the average life of ARE 
batteries. Batteries used in hotter southern climates PE 
last as long as those used in cooler northern climates and. 
newer lead-acid batteries were more resistant to he t Fa 
with batteries from 10 years ago. Short circuits B | рае 
failures remained the most common types of lead ен 
failures. The study also indicated that failure rat ss о 
batteries had remained constant at 15%. Separate оче 
ВСІ published a national lead-acid battery rec clin Це 
for 2004 to 2008 that indicated that the recyclin s : ЕИ 
contained in lead-acid batteries in the United States йы as 
(Battery Council International, 20106). de 
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In early August, the U.S. Department of Energy (DOE) 
announced that it was awarding $2.4 billion in grants to 
accelerate the manufacturing and deployment of the next 
generation of batteries and electric vehicles in the United 
States. The grants, funded by the American Recovery and 
Reinvestment Act of 2009, were allocated to 48 advanced 
battery and electric vehicle component development projects in 
more than 20 States. The battery-related awards were distributed 
to companies invoh ed in many different batter) technologies 
including lead-acid battery development. Exide was awarded 
$34.3 million to produce lead-acid batteries that incorporate 
advanced carbon technology for hybrid-electric v ehicle (HEV) 
applications. Exide had previously entered into a memorandum 
of understanding with Axion Power International, Inc. (New 
Castle, PA), the developer of a patented lead-carbon battery 
technology called РЫС, to develop and deploy new lead-acid 
batteries that use this technology. The compan) planned to use 
the DOE grant to fund dev elopment of both PbC and existing 
absorbed glass mat lead-acid battery technologies for HEV 
applications. Exide expected that the investment would enable 
production capacity to expand by about | 5 million batteries and 
create 320 new jobs at manufacturing facilities in Georgia and 
Tennessee (Exide Technologies, 2009b). 

Separately, East Penn Manufacturing Co., Inc. (Lyon 
Station, PA) received a $32.5 million grant from the DX )E to 
expand production capabilities and to manufacture advanced 
lead-acid batteries for HEVs. East Penn was planning to 
use the funding to become à leading source of adv anced 
valve-regulated lead-acid batteries and for further development 
of the UltraBattery. East Penn had prev iously entered into 
an agreement to become the North American producer and 
distributor of the UltraBattery, an integrated lead-acid battery 
and supercapacitor that 15 considered suitable for HEV 
applications (East Penn Manufacturing Co., Inc., 2009). 

The ВС! reported that the sales value of industrial-type 
lead-acid batteries in North America, decreased by about 25% 
in 2009 compared with those of 2008, and unit sales declined 
by 11% in 2009 compared with that of 2008. The declines 
were reported for stationary power and motive power lead-acid 
batteries. Overall, 2009 shipments of industrial-type lead-acid 
batteries were valued at about $1.28 billion compared with sales 
of $1 70 billion in 2008. Stationary power batteries accounted 

for 3676 of all industrial-type battery sales, and the remaining 
4494 was motive power batteries. In 2009, shipments of motive 
power lead-acid batteries declined by 25% from those in 2008. 
The majority of the motive power batteries sold in 2009 were 
those used in industrial trucks such as forklifts and material 
handling equipment. Demand for replacement motive power 
batteries remained constant, but sales of OE motive power 
batteries declined owing to a decrease in sales of new industrial 
trucks in 2009 compared with those of 2008. In 2009, sales 
of stationary power type lead-acid batteries that were used 
in uninterruptible power systems (UPS) applications and 
telecommunications installations decreased from sales in 2008 
owing to a decline in corporate spending (Cullen, 2010). 

Metalico Inc. (Cranford, NJ) was a leading domestic producer 
of nonbattery lead-based products in 2009. Metalico’s lead 
fabricating segment produced lead sheet, shot, strips, and 
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various extruded products at four fabricating facilities. In 2009, 
sales of fabricated lead products were valued at $62.5 million, а 
30% decline compared with lead fabrication sales in 2008. The 
decline was attributed to a reduction in the average sales price 
of fabricated lead products in 2009 compared with that of 2008 
(Metalico Inc., 2010, p. 30, 35). 


Prices 


Lead prices increased throughout most of 2009 despite a 
surplus of refined lead in the global market and a downturn in 
the global economy that weakened demand for base metals. The 
LME average cash price for lead was $1,132 per metric ton 10 
January 2009, but by yearend had increased by 106% to $2,328 
per metric ton, the highest average monthly LME price for | 
since April 2008. Significant price increases in 2009 were not 
necessarily supported by the physical lead market, which was 
considered to be in surplus for the entire year. Stocks of refined 
lead held in LME warehouses increased 225%, from 45,1501 
in the beginning of January 2009 to 146,775 t by yearend 2009. 
The industrial sectors of many nations that typically consume 
significant quantities of lead slowed in 2009, with China being 
the most notable exception. The loss of refined lead capacity 
in China owing to temporary smelter shutdowns was another 
contributing factor to price ‘ncreases during the second half of 
2009. On an annual average basis, the LME cash and North 
American Producer prices in 2009 were down by $0.168 per 
pound (18%) and $0.335 per pound (28%) respectively, from 
the average prices of $0.948 per pound and $1.203 per pound, 
respectively, in 2008. 


Foreign Trade 


In 2009, imports of unwrought lead metal for consumption 
totaled 251,000 t, a 19% decrease from those of 2008. The 
leading source was Canada, accounting for 82% of unwrought 
lead metal imports. Imports from Mexico decreased by 29% 1 
41,000 t, and those from Peru were down by 91% to 991 t. To 
domestic exports of unwrought lead increased b 
t. Mexico was the leading destination for the unwrought! 
exported in 2009, accounting for about 75% of all shipments: 
Domestic exports of lead in concentrate were 287,000 27" 
increase from those of the previous year. Lead in concen | 
exports to China and the Republic of Kore increased, wa 
exports to Canada, Japan, and Mexico declined (tables ^7 

In 2009, the United States imported about 22 million 
lead-acid batteries for consumption, essentially unchane ee 
those of 2008. Mexico was the leading provider of 5 u 
accounting for 70% of the SLI batteries imported 1n 
batteries were also imported from China, Germany, 
of Korea, Spain, and Taiwan. The United States expo 
7.30 million spent 511 lead-acid batteries in 2007, 
than those of 2008. The majority of those units (88 


shipped to Mexico for recycling. 


World Review 
| . 3.86 М! 
World mine production of lead -acreased slightly 9 * , 


gbo 
in 2009. China was the leading producer accounting te "he 
41% of the world total, followed by Australia, W! ' 
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United States, 1196; Peru, 8%; and Mexico, 4% (table 13). 

In 2009, four lead mines in Mexico, Peru, Russia, and Spain 
opened, adding about 129,000 t/yr of new global lead mine 
production capacity. The most significant of the new mines in 
terms of added capacity was the Penasquito Mine in Mexico. 
Six mines with a combined lead concentrate production capacity 
of 57,000 t/yr closed, four temporarily and two permanently. 
The mine closures were in Australia, Ireland, Peru, and the 
United States. Among the major lead-mine-producing countries, 
decreases took place in Australia, Canada, and Peru while 

mine production increased in Bolivia, China, Mexico, and 
Russia. The global economic slowdown caused exploration 
expenditures for base-metals projects to decline in many regions 
in 2009 compared with those of 2008. Mining companies cited 
the decline in global commodity prices and reduced access to 
capital as reasons for scaling back exploration. 

World production of refined lead (primary and secondary) 
increased slightly, to 8.82 Mt in 2009 from 8.70 Mt in 2008. 
China was the leading producer of refined lead, accounting for 
42% of total world production, followed by the United States, 
with 14%; Germany, 4%; and Australia, Canada, Japan, the 
Republic of Korea, and the United Kingdom, 396 each (table 
14). Secondary (recycled) lead has accounted for an increasing 
portion of the total global lead supply during the past 10 years. 
Secondary lead production represented about 53% of total 
refined lead production worldwide in 2009 compared with 
47% in 1999. [п 2009, two lead smelters opened in China and 
Thailand, adding about 99,000 t/yr of refined lead production 
capacity. Conversely, six smelters closed in China, Italy, Peru, 
Romania, Switzerland, and the United States, resulting in a 
loss of 377,000 Џуг of refined lead production capacity in 2009 
(International Lead and Zinc Study Group, 20104, p. 5—6). 

According to ILZSG (2010c, p. 8—9), consumption of refined 
lead decreased slightly to 8.63 Mt in 2009 from 8.65 Mt in 
2008, the first annual decline in global lead consumption since 
2001. The leading refined-lead-consuming countries in 2009 
were China, 45%; the United States, 16%; Germany, 4%; and 
the Republic of Korea, 3%. ILZSG data indicated that there 
Was a global refined lead supply surplus of about 100,000 t by 
yearend 2009, 

Australia. —X strata plc (Zug, Switzerland) received final 
ben from the Australian Minister for the Environment, 
Dae jou n ү ап ореп ри development 
Мше Т er zinc-lea mine in Australia S 
i. erritory. Operations at the mine, which had been 
Ж кы in mid-December 2008 following a federal court 
б а at invalidated а previous approval of the development 
зл мыз restarted їп late February 2009. Xstrata intended to 
c © existing underground zinc-lead mine to an open pit 
Fh ы In order to extend the life of the mine by about 25 
ie. и е, accessible underground ore а! the mine had 
ro nee das further underground mining operations were 
Ка - | у viable. The proposed development allowed 
containing 1| E entified Тр reserves of 43 Mt of ore 
Pon А % zinc, 5.2% lead, and 53 grams per metric ton 
S NA PM final approval for the conversion, Xstrata 
о е construction process would last at least 2 

`' oduction capacity of zinc-lead-silver bulk concentrates 
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at McArthur River was reported to be about 320,000 t/yr in 
2008. Lead in concentrate production in 2009 was 37,100 t, a 
slight increase from that in 2008 (McArthur River Mining Pty. 
Ltd., 2009; Xstrata plc, 2009). 

In mid-August, Magellan Metals Pty. Ltd. [a wholly owned 
subsidiary of Ivernia Inc., (Toronto)] announced that the 
Western Australian government had given final approval to a 
plan that allowed for the transport of sealed containers of lead 
concentrate from the Magellan lead mine in Western Australia 
to the Port of Fremantle. The plan required Magellan to fund 
independent auditing, inspection, and monitoring of every 
shipment from the mine to ensure that lead was not entering the 
environment along the transport route. Magellan also consulted 
with all 22 local government authorities along the transport 
route to develop an emergency response program in the event of 
a mishap. Mining operations at Magellan had been suspended 
in April 2007 owing to environmental concerns associated with 
the transport of lead concentrate from the mine. On September 
29, Magellan announced that it had commenced exporting 
sealed shipments of lead concentrate from existing stockpiles 
at the mine. The initial shipment consisted of 450 t of lead 
concentrate that was bagged, loaded into sealed containers, 
and then transported by road and then rail to the port, where 
it was shipped to a smelter in China. This was the first in a 
series of shipments scheduled to continue until 21,000 t of 
stockpiled lead concentrate was depleted, which was expected 
to take about 6 months. In late 2009, Ivernia began maintenance 
and refurbishment projects that would allow concentrating 
and mining operations to restart at Magellan in early 2010. 

The primary source of the lead produced at Magellan is a 

ооо ни и 

E ; capable of producing about 85,000 
yr of lea concentrate (Ivernia Inc., 2009a, b). 

Belgium.—In Belgium, Umicore s.a. (Brussels) announced 
that it had decided to close the lead sheet operation at its 
Overpelt facility, which had been operating in a declini 
market for some time. The European construction ind жы 
which consumed lead sheet prod was 

Hive Nee Products for roofing, experienc d 
a slowdown in activity that began in the fourth : 
(Umicore s.a., 2009). quarter of 2008 

Bolivia.—Atlas Precious Metals 
its primary lead-silver smelter in K 
in early 2010. Atlas was planning t 
smelter upon receiving an environ 
allow for the installation of a 500 


Inc. Was expecting to bring 
arachipampa Onstream 

о begin production at the 
mental permit that would 
:000-t/yr sulfuric acid plant. 


Primary refined lead тега! 
was produc 
a P gary at two smelters sie от domestic and 
ish Columbia, Seconda У Brunswi 
from recycled lead (primarily {уы metal ҹу Produ е 


in Quebec, Ontario, and British Columbia. Total refined lead 
production in 2009 was essentially unchanged from that in 2008 
(Natural Resources Canada, 2010, p. 1-29). 

Xstrata's underground zinc-lead mine near Bathurst, New 
Brunswick, was the leading producer of lead in concentrate in 
Canada. The mine had production capacity to process 3.60 Mt 
of ore containing copper, lead, silver, and zinc on an annual 
basis. In 2009, Brunswick Mine produced 66,000 t of lead in 
concentrate, down by 6% from the 70,000 t produced in 2008. 
The operating status of the Brunswick mine was expected to 
change during the next 2 years owing to depletion of mineral 
resources at the site. The mine was slated to reach the end of 
its life and close in early 2010; however, Xstrata was focusing 
efforts on extending the life of the mine to yearend 2012 
(Xstrata plc, 2010a, p. 95). 

In late March, Acadian Mining Corp. (Halifax, Nova Scotia) 
placed its Scotia open pit, lead-zinc mine in Gays River, Nova 
Scotia, on care-and-maintenance status owing to the decline 
in zinc and lead prices in 2008. Between the second quarter 
of 2007 when operations at the Scotia Mine were restarted 
and fourth quarter 2008, the company produced about 8,540 
t of lead in concentrate. Upon the mine closure, the company 
planned to primarily engage in the exploration, acquisition, and 
development of gold, base metal, and barite properties on the 
Atlantic coast of Canada (Acadian Mining Corp., 2010, p. 4, 

91). 

Teck announced that 2009 refined lead production at its 
metallurgical complex at Trail was 72,600 t, a 15% decrease 
from that of 2008 owing to operational issues in the drossing 
plant, where the lead is purified. The drossing furnace separates 
copper and other impurities from lead bullion tapped from the 

Kivcet furnace before the lead is sent to the refinery. In the 
fourth quarter of 2009, Teck shut down the primary lead smelter 
for 20 days to perform maintenance work and repairs after loose 
bricks were discovered inside the furnace. By yearend 2009, 
the lead smelter had returned to full production. Teck expected 
to produce 80,000 t of refined lead at Trail in 2010 (American 
Metal Market, 2009; Teck Resources Ltd., 2010b, p. 44). 
China.— China continued to be the leading global producer 
and consumer of lead in 2009. China was also the leading 
producer of lead-acid batteries in the world. Between 1999 
and 2009, China's demand for lead contained in lead-acid 
batteries was generated by tremendous growth in the production 
of automobiles, electric bicycles (e-bikes), and motorcycles 
increasing by 23%, 74%, and 8% respectively. The шире: 

of e-bikes in China had grown to an estimated 100 million by 

yearend 2009. Each e-bike needed at least one lead-acid battery 

per year, containing about 10 kilograms of lead, to operate 

which translated to about 1 Mt of lead consumed for this А 

in 2009. Consumption of lead in China has increased by ап 

average of 2096 per year from 1999 to 2009 and was estimated 

to be about 3.86 Mt in 2009 (International Lead and Zinc Stud 

Group, 2010а, p. 1-14). y 

Lead in concentrate production in 2009 was 1.60 Mt, a 

7*4 increase from the 1.50 Mt produced in 2008. Mineo 

production increased dramatically in the fourth quarter of 2009 

from that early in the year, as mining companies attempted to 

meet their annual production goals. Guangxi, Henan, Hunan 
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and Sichuan Provinces had the greatest production increases in 
2009 compared with production in 2008. China also imported 

about 884,000 t of lead in concentrate in 2009, 11% more than 
lead in concentrate imports in 2008. 

Refined lead production in 2009 was 3.71 Mt, a 16% increase 
from the 3.20 Mt produced in 2008. Despite deteriorating 
market conditions during the global economic slowdown in 
2009 and the Government's emphasis on phasing out smaller 
nonferrous metal-producing facilities, major producers 
continued with plans to increase and modernize lead refining 
capacity in China. In June, Luoyang Yongning Gold and Lead 
Smelting Co., Ltd. commissioned a new 80,000-U yr primary 
lead smelter. Yuguang Gold and Lead Co. Ltd. planned to — 
commission a new 80,000-t/yr lead smelter after the completion 
of trial production that began in October 2009. In July, Jianxi 
Copper launched construction of new smelters that were to have 
the capacity to produce 100,000 t/yr of lead and zinc by yearend 
2011. In total, at least 11 lead-smelting projects were under 
construction and had the potential to add about 600,000 Чут 
of refined lead capacity by yearend. Secondary production has 
become an increasingly significant part of the lead metal supply 
п China owing to the growing quantities of used lead-acid 
batteries generated by the automobile and e-bike markets. In 
2009, secondary lead production accounted for 35% of total 
refined lead production in China, compared with 22% in 2005. 

Secondary lead production was expected to continue to increase 
and approach 50% of total refined lead output by 2015. In 2009, 
157.000 t of refined lead was imported, 409% more than in 2 
(China Metal Market—Lead, Zinc & Tin, 20092, p. 2; 200%, 
p. 1-2; 2010, p. 8-13). 

The National Development and Reform Commission — 
released a 3-year plan to consolidate and improve the country ? 
nonferrous metals industry in response to the deteriorating 
global financial situation. The Government intended to phase out 
1.30 million metric tons per year of nonferrous metal 
capacity by yearend. The reductions included 300,000 (уго 
copper, 600,000 t/yr of lead, and 400,000 tyr of zinc smelting 
capacity. Plants that had been using outdated or obsolete 
production technologies were to be closed, and the Gove 
encouraged mergers and restructuring in the industry (0 
economies of scale. Ultimately, a handful of leading compan 
would produce the majority of the nonferrous metals 10 | 
potentially creating a more stable production base (Mining 
Journal, 2009). 

In the third quarter of 2009, China's Ministry of ei 
Environmental Protection demanded urgent measures to redu 
heavy-metal poisoning in response to an increase in such " 
incidents during the year. Multiple lead smelters and lead-ac 
battery producers were forced to cease operations uring ^ iy 
owing to the poisoning of populations living in close proxim 
to plants in Henan, Hunan, Shaanxi, and У Provinces 
Thousands of children had elevated levels of lead in their , 
blood as a result of pollution generated from lead m 
battery plants. The most notable of the initial incidents ШУ 
elevated lead levels discovered in the blood of more than | 
children living near а lead and zinc smelter іп Shaanx! d led 
in August 2009. The incident led to further investigation ^ 

smelters by the government and environmental 
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revealed similar problems in other locations. It was estimated 
that by fall of 2009, about 400,000 t to 500,000 t of refined lead 
capacity (9.596 of total capacity) in China had been idled or 
was under investigation and likely to be closed by authorities 
owing to environmental concerns. The abundance of smaller 
lead smelters in China made it more difficult for the government 
to monitor and regulate lead pollution. These plant closures 
were a driving force behind a midyear spike in LME lead 
prices, but they were not expected to have a long-term impact 
on Chinese refined lead supply. In September, the Ministry of 
Environmental Protection passed a plan for the comprehensive 
rectification of heavy-metal pollution, focusing on arsenic, 
cadmium, chromium, lead, and mercury pollution. Details of 
the plan were not disclosed in full, but initial action involved 
sending inspection teams out to major lead-producing provinces 
to conduct environmental checks. It was expected that during 
the next few years, federal and regional governments would 
continue to work towards phasing out older smelting capacity 
that was often linked to lead poisoning incidents in favor 
of more modern facilities that are better equipped to limit 
E n emissions (Metal Bulletin, 2009b; Metal-Pages, 
). 

Guatemala,—In late May, Acumuladores Iberia S.A. 
(Guatemala City) secured a license from the Guatemalan 
Government to import used lead-acid batteries. Acumuladores 
Iberia operated a lead recycling plant in Guatemala City that 
processed about 120,000 used lead-acid batteries per year from 
domestic sources. With this new import license, the company 
would have the capacity to recycle as many as 1.2 million 
batteries per year and create 150 new jobs. This increased 
расту was expected to be significant for the entire Central 
American region, which had previously been heavily reliant on 
secondary plants in Mexico for lead-acid battery recycling and 
refined lead (International Lead Association, 2009). 

India.—In Support of its emerging industrial economy and 
automotive sector, mine and refined lead production increased 
In 2009 compared with that in 2008 as did lead-acid battery 
Production. Hindustan Zinc Ltd. (HZL) (Udaipar), India’s 
leading integrated zinc and lead producer, produced 575,000 t 
| mined zinc and lead in concentrate at its four active mines 
curing the 9 months that ended December 31 ‚ 2009, a 7% 
diei. compared with production in the same period of 2008. 
UR: work continued on schedule at a new zinc and 
P i - in Rajpura Dariba that was expected to produce 
isa: yr of primary lead when completed in mid-2010. HZL 
Hau E production capacities at its Kayar, Rampura 
o. and Sindesar Khurd zinc-lead mines for progressive 
ord Stoning from mid-2010 to 2012. Upon completion of all 

ese projects, HZL’s total zinc and lead smelting capacity 

would be 1,060,000 Џуг. HZL’s expanded producti | 
could hel satisfy | ndn a 
India a : some of the Increased demand for lead in 
(8 _ ^s has become heavily reliant on imported lead during 
125.000 iin years. ILZSG data indicated that India imported 
Mit je о сад тега! їп 2009, an increase of 20% compared 
Bind. Imports in 2008 (Hindustan Zinc Ltd., 2010, 

freed. кы and Zinc Study Group, 2010c). 
mum — п the second quarter of 2009, Lundin Mining 

ГР. (Toronto) perrnanently ceased operational mining and 
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milling at its Galmoy zinc-lead-silver mine in south-central 
Ireland owing to the decline in zinc prices. During the mine 
closure process, the company was extracting limited quantities 
of remnant high-grade ore for shipment to an adjacent mine for 
processing. These activities were expected to last until 2011 and 
did not affect the overall plan to permanently close the mine. 
Galmoy produced 6,720 t of lead in concentrates in 2009, 4396 
less than the 11,700 t produced in 2008 (Lundin Mining Corp., 
2009; 2010, p. 19). 

Italy.—Glencore International AG (Baar, Switzerland) 
placed the lead production line at its Porto Vesme metallurgical 
complex (Sardinia) on temporary care-and-maintenance status. 
Porto Vesme is an integrated zinc and lead smelting operation 
that can smelt both primary and secondary materials. Production 
capacity at the facility was reported to be 120,000 t/yr refined 
zinc and 80,000 t/yr refined lead. The zinc production line was 
expected to continue operating at normal production levels 
(O'Donovan, 2009). 

Mexico.—1n mid-October, Goldcorp Inc. (Vancouver, British 
Columbia, Canada) announced that the first lead and zinc in 
concentrates were produced at its Penasquito gold-silver-lead- 
zinc project in the northeast corner of the State of Zacatecas. 
The company had committed $1.6 billion to construct the mine, 
mills, and associated facilities since it acquired the Penasquito 
property in 2006. Penasquito consists of two open pit mines, 
Penasco and Chile Colorado, which produce oxide and sulfide 
ore. Development of the site proceeded on time and on budget 
during 2009, and the company planned to begin production 
in January 2010. By yearend 2009, Goldcorp estimated that 
Penasquito would have a mine life of 22 years and produce an 
estimated average of 204,000 t/yr of zinc in concentrates and 
90,700 t/yr of lead in concentrates (Goldcorp Inc., 2010 
p. 10-11, 58-59). er 
melts in Vila de Caci чын 

‚ Dear Montery, in northeastern Mexic 
that would more than double its seconda fi ч 
in Mexico. The facility was ex оош 
pected to initially have the 


Peru.—Lead mine Production in 2009 was 
000 t of lead produced in 2008. Pery ha 
$ 


operations (CRU Internationa] 
Ltd. 
In March, Glencore MORE ко урина 


| | ! х | 
Scaycruz zinc-lead operations in the n n oo its 
nde 


declining global prices for lead and zinc. Iscaycruz consisted 
of an open pit and underground mine that had the capacity to 
produce 50,000 t/yr of lead in concentrate and employed about 
2,000 workers (Reuters, 2009). 

In the second quarter of 2009, Doe Run Peru halted operations 
at its La Oroya metallurgical complex, 140 km east of Lima 
owing to environmental and financial problems that kept it 
from obtaining copper, lead, and zinc concentrates to process. 
La Oroya had the capacity to produce 120,000 џуг of refined 
primary lead. Unsure of the company's financial stability 
following the late 2008 decline in commodity prices, banks 
froze credit lines that the smelter needed for working capital 
to purchase feed concentrates from suppliers. By yearend 
2009. Doe Run owed its concentrate suppliers $100 million 
and needed an additional $150 million to complete an ongoing 
environmental cleanup of La Oroya in which Doe Run had 
already invested $307 million. Workers E La Огоуа хее Гогсед 
to take а 90-дау holiday (receiving partial pay) beginning 
August 1, 2009, and this holiday was later extended to January 
21 2010. It was estimated that because of these problems La 
Fw. жү 25 000 t of refined lead in 2009, 78% 
Orova produced about 22,09 ed in 2008. А 
less than the 114,000 t of refined lead produced ше 3. AS 

4! te 2009, the company was working with the Peruvian 
of a xt and its creditors to formulate a plan that would 
а (0 restart operations at the facility and complete 
allow oe mental obligations. but by yearend no definitive 
Ми been established (CRU | ead Monitor, 2009b; 

D a asia nek, 20098). 
Platts пе РШ Mytilineos Holding S.A. (Athens, 
uie ын inv estors that it was temporarily suspending 
jaa at its zinc-lead metallurgical facility in Copsa Mica 
ae x international market conditions for metals 
iie ot А ay materials for the production of zinc after 
amea a : ee bulk concentrate mine (McArthur River in 
the world eve ended operations. The plant was operated by 
А E subsidiary in which Mytilineos owned a 93% 
Sometra = dy drastically reduced personnel at the 
interest. а g0% of the 1,100 employees that worked in 
plant, DV "008. the last full year of operation, Copsa Mica 
visis MAR 65 000 t of refined zinc and 20,000 t of refined 
produce os 2009a: Mytilineos Holding S.A., 
lead (CRU Lead Monitor, 2 
2009). .,. Highland Gold Mining Ltd. (HGM), (St. Helier, 

Russia. dom), commissioned the Novoshirokinskoye 
United — pud ber. Novoshirokinskoye, in Eastern Siberia, 
Mine in ear bla d lead and zinc concentrates with an expected 
primarily Des 20.000 to 28,000 t/yr of lead concentrate 
capacity 0 = Aevi production. HOM planned to test 
eps дч bé technologies during the remaining portion 
various е нале production beginning in January 2010. 
of 2009 адне was scheduled to employ а workforce of 
Novoshiro eet employees (Highland Gold Mining Ltd., 2009). 
more than ай Recycling Ltd., а Zambian-registered 

aon ed that it planned to produce lead metal 
compa 2 lead oxide from used lead-acid batteries at а new 
ingot an ling plant that was under construction in Kabwe. The 
lead гесус sto d that it would produce about 2,400 t/yr of lead 
— срок, and из lead oxide production capacity would 
ing 
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depend on the availability of feedstock. Construction of the 
plant was expected to last until November, and production was 
to begin by yearend 2009 (Platts Metals Week, 2009b). 


Outlook 


At its spring meeting in Lisbon, Portugal, ILZSG forecast 
global increases in lead mine and refinery production as well as 
in lead consumption in 2010. Global lead mine production was 
expected to increase to 4.20 Mt in 2010, a 5% increase from 
that of 2009 owing to greater output in Australia, China, India, 
and Mexico. Global refined lead metal production in 2010 was 
expected to increase to 9.41 Mt, an 8% increase from that of 
2009 owing to production increases and new plants in Brazil, 
China, and India. The majority of new primary and secondary 
refined lead capacity added in 2010 was expected to be in China 

Global consumption of refined lead in 2010 was forecast 
to be 9.31 Mt, a 7% increase from that of 2009, according to 
ILZSG. The global increase in consumption was attributed 
to a 9% increase in demand for refined lead in China owing 
to growth in the automotive, e-bike, and industrial battery 
sectors. Consumption in Europe, India, and the United States 
was expected to be slightly greater in 2010 than in 2009. In 
North America, the BCI forecast that total shipments of SLI 
lead-acid batteries would increase slightly in 2010 from those 
in 2009. Provided that the majority of vehicles in the current 
fleet continue to be operated on a regular basis, the replacement 
SLI battery market was expected to remain stable in the near 
future. Shipments of OE batteries will be heavily reliant on sales 
of new automobiles, which were expected to slightly increase 
on an annual basis during the next few years. North American 
sales of industrial-type lead-acid batteries were expected to 
increase in 2010 from sales of 2009 owing to increased demand 
for motive power and standby batteries from the business 
sector. Overall, ILZSG expected that production of refined lead 
would exceed consumption, and the lead market would remain 
in surplus of about 100,000 t by yearend 2010 (Cullen, 2010; 
International Lead and Zinc Study Group, 20105). 

A new research collaboration announced in mid-July had 
the potential to advance current lead-acid battery technology 
for future use in emerging technologies. Exide announced that 
it had entered into a cooperative research and development 
agreement with the U.S. Department of Energy's Savannah 
River National Laboratory (SRNL) and the University of Idaho 
to develop and commercialize improvements in lead-acid 
battery technology. The project was one component of a 
larger SRNL-sponsored research and development program re 
supporting the Nation’s energy security. SNRL expected E 
collaborative efforts of the two research institutions and = 5 
would lead to the development of improved battery materia А 
such as cathode plates, enhance lead-acid battery x sun 
and lower material costs and weight. Advancements n | 
battery chemistry could be used to broaden lead-acid battery 

RES d renewable energy 
opportunities in new markets for HEVs and wy lead-aci 
storage. Researchers involved with the project fores the 
batteries becoming increasingly feasible for Баррас ис e 

: Ире d-alone Dac 
Nation's electric grid as well as providing ide qnd 
power to alternative energy systems such as 50 ge for 
Potential growth existed in the use of lead in ba 
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microhybrid electric vehicles that have automatic stop-start 
functionality to cut engine power and operate on battery power 
when idling, in lead-cooled nuclear powerplants, and as a 
material component in thermoelectric energy conversion (Exide 


Technologies, 20092). 
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TABLE 1 
SALIENT LEAD STATISTICS' 


2% 2006 207 208 2008 - 
United States: — eee | ЕС 
~ Production: _ EXON mnt у е 
Е ble lead со content? = 
е metric tons 426,000 419,000 _ __ 434,000 399,000 — 395000 — 
ME. | lead, refined content, domestic o ores es and base bullion metric tons 143 000 i£ 000 - E 000 135. 000 Wm 000 
Primary lead, do. 11500007 \ pr 
EE" Secondary le lead, lead content __ MERE do. _ d 15 


M 160.000. (OM 180,000 — 1,140 000' 11 10.000 _ 
t: 
7 Exports, le: lead co conten 


рии 


e лез do. _ 390,000 298000 300,000 277,000 287,000 - 
oncentrates ________________------ осал оит о БАРИ еа 
Lead or T n cluding 5 scrap do. 64,600 68, 500 56, 500 _ 74, 800 : 82,00 - 
Lead ma materials, 5, ex M —————————————— — — шшш 
tion, ‚ lead c content: "M 
Imports | (ог и жена : = паса eU qe e 7 - 539 1990 224 ма | 
io E — C pu = BERE а 
pun 07 ең m do. 298, 000 331 000 | 263, 000 309,000 251000. 
~~ Lead in pigs and ba Дм sn dud miden 
— Stocks, December 31, 31, lead воет с | и : ‚ А 
о. bm 
"pümayled — €————— mer Wee теш Ти. 
кы nsumers and and secondary s smelters ___________ do. 46.800 54, 800 39.0 000 — 72,500 | EN - 
Е г metal, primary ап and secondary. lead content do. 1,490,000 | 490000 1,57 570 000 — 1440.00 000 ' "4290 1290000 _ 
Consumption кше, CC зт а врше за ырк" 
Price: Se cents | | cents per pound 61.03 7140 123.84 = 1203 33 86.87 _ 
гаре, delivered’ ИНСН _ мо 7740 1235.84 ER 
rth. American P Producer ave aa 7795 
а доп! Metal. Exchange, pure lead, cash average, _ 60. 4423 25800 1174 0 94 9 л9 19 
п CE 
World: _ РЕНТГЕН и — 
29 ht: 
Production. goss ы metric tons _ 3.470.000 " 3,590,000 ' 3,690,000 " 3.860,000' 3,860. 000 _ 
„МЕ сс | _ de. 3,500,000" 3,720,000' 3,790,000 4,080,000" 3, 960. a 
HE === | do. 3,950,000" 4,050,000" 4,230,000" 4,430 430.000 ' 4, 680, 
__ Secondary refinery — e ——— - | 06 
d, ‘Revised. do. Ditto. W Withheld to avoid disclosing company proprietary data. 
mate 
= ded to no more than three significant digits, except prices. 
Е Е d refining. Data in table 13 represent lead in concentrate. 
2] ead recoverable after smelting and refining. 
3platts Metals Week. 
k—* 
s YEARBOO 
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TABLE 2 


MINE PRODUCTION OF RECOVERABLE LEAD IN THE UNITED STATES, BY STATE! 


(Metric tons, lead content) 


State 2008 2009 
Alaska and Missouri Э 6 6 | | 360,000 / 370,000 
Idaho, Montana, Washington — ПН 38,600 24,900 
B CEN 399000 —— 395,000 


Total 
TData are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 3 


LEADING LEAD-PRODUCING MINES IN THE UNITED STATES IN 2009, IN ORDER OF OUTPUT! 


———— 


Rank — — | Mine mu Е ~~ County and State - Е i Operator Source of lead | 
1_____ Еедров Northwest Arctic, АК Teck Alaska Inc. Zinc-lead ore. | 
2__ Вгизћу Creek Reynolds, МО _ Рое Кип Resources C orp. BEEN Lead or. —— 
3 _ Fletcher __ _______ 0. | de Do | 
4 Buick = n . оп, MO | до. Ро. 

5 _ Viburnum (#29 and #35) __ Washington and Iron, МО do. Do. – == 
6 Greens Стек ц) Јипеаш, АК | _ Hecla Мїпїпр Со. Мете res 
RE Lucky Friday = Shoshone, ID _ до. o | ИЕ Silver бге. 

8 __ Sweetwater | _____ Reynolds, MO Doe Run Resources Corp. Lead or. —— 
Ч Galena — — — —  Shoshone, ID |  . US. SilverC ор. — | Silver ore. — 
10 — Montana Tunnels Jefferson, MT . Apollo Gold Corp. Gold ore. 
11 Pend Oreille Pend Oreille, WA Teck Washington Inc. _ Zinceadore, - 


Do., do. Ditto. 
І . Lou 
The mines on this list accounted for 100% of the U.S. mine production in 2009. 
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TABLE 4 
LEAD RECOVERED FROM SCRAP PROCESSED IN THE UNITED STATES, 
BY KIND OF SCRAP AND FORM OF RECOVERY' 


(Metric tons, lead content, unless otherwise specified) 


| ИЛЛА ИГИДИ 2008 2009 
Кіпа of scrap: аа ДАИ E 
© New scrap: и 
ана ss 18,600 20,100 
К Copper-base - n ERE ЕЕ МА МА 
^ Tinbase о зо" 1.530 
Tol O 20,100 — 21,600 
Old scrap: 
С Battery-lead ————— 1,070,000 1,040,000 
С All other lead-base 52,500 47,400 
Copper-base ПИР МА МА 
о Tod ИИ 


~ Grand total _ 
Form of recovery: __ at mise tans 
As soft lead. 


1,000,000 960,000 
“Tin antimonial lead ——— 140,000 151,000 
~ In other lead alloys APPS "m" 2,410 (3) 
| In соррегЉазе alloys _ _ "HU М CNA 
(Tod 00 а а а ERN шс 

—— Quantity See 1,140,000" 1,110,000 
^. маме“ ЕЕН 


—— thousands _ $3,040,000 © $2,130,000 
"Revised. NA Not available. - S M ше 
!Data are rounded to no more than three significant digits; may not add to totals shown. 
2value based on average quoted price of common lead. 
included with “As soft lead." 
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HR 1.120,000 * 1,090,000 
2—2 1,140,000 © 1,110,000 
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ТАВГЕ 5 
U.S. CONSUMPTION OF LEAD, BY PRODUCT! 


(Metric tons, lead content) 


SIC code "MEM "MM Product 2008 2009 
Мая products: — 
34820 |. Ammunition, shot and bullets ee 67.400 ' 67,900 
з Е Веагіпр metals — СӘ 
35 Hog _ Machinery except electrical = W W 
Зп . Motor vehicles and | equipment = Ок W W 
37 _ __Отег transportation equipment и W W 
___ Tetdl EMEN 19 1,100 
3351 un Brass and bronze, billets. and ingots - mmm | 2,460 1,370 
36 | Не Cable covering, power and communication mM (3) (3) 
15. MM Calking lead, ‚ building construction | PEN (3) (3) 
T | Casting metals: | 
36 mE I Electrical machinery and equipment W W 
37 p Motor vehicles and equipment - | | КЕ W W 
37 с Other transportation equipment — | | W W 
3443 Nuclear radiation shielding MEM W W 
Kcu "IL |. 20100 _ 15,900 
Е BUM Pipes, traps, other extruded products: | 
Wo mE Building construction _ | 1,190 ' 1,130 
34430 _ Storage tanks, process vessels, etc. | | __ 9 (4) 
I Ч Тога! И MN _ _ = — 190—130 
E ET lea: = 
15. NR Building construction m E т л = 16,500 16,300 
3443 Е _ Storage tanks, process vessels, etc. __ ЕЕ W W 
3693 Hk Medical radiation shielding. _ _______ = __М М 
Total | | __26400' ^ 25400 
RE Ирен — 
15 m __ Building construction W У 
м Мега! сапѕ апа shipping containers a W W 
67 = Electronic. ис components, accessories, and other electrical equipment 6,290 ' 6,160 
К —— ME vehicles and equipment "D _ и М 
m То — 6.610 6,450 
7 © Storage batteries: Т TEST 
3691 Storage battery grids, poste. ы оо о 575,000" 389.000 
369 ~ ____- 777 battery oxides и ee ll 5, 000 ' 750, 0,000 
Навас Total stora m batteries 7 1,290,000 — 1,140,000 
ДЕШ __ Туре metal, printing and nd allied industries 7 (3) (3) 
ao Other metal al products ____7,670 __ 5,790 5,790 
= NNNM n dioak 1,420,000 © 1,260,000 
Other oxides: 
285 5 Paint Шш W W 
» — 7 с апа ceramics products М bd 
28 — Otherpig pigments and chemicals — ИМ 
Кер се Total 10,700 10,100 
AC T т Dee LI ee ык 10,800 12,200 
ЕНИ 1. н э ш e эз ы ы 1,440,000 ' 1,290,000 
Grand total 


'Revised. W Withheld to avoid disclosing company proprietary data; included in appropriate totals. 
!Data are rounded to no more than three significant digits; may not add to totals shown. 
5С Standard Industrial Classification. 


"Included with "Metal products: Other Metal products." 
"Included with “Metal products: Sheet lead: Building construction" to avoid disclosing company proprietary data. 


"Includes lead consumed in foil, collapsible tubes, annealing, galvanizing, plating, electrowinning, and fishing weights. 


LEAD... 2099 42.13 


TABLE 6 
U.S. CONSUMPTION OF LEAD IN 2009, BY STATE"? 


(Metric tons, lead content) 


Lead i in 


Lead in 
Refined antimonial Lead in copper- 
State Softlead lead alloys base scrap Total 
Califomiaand Washington 00O 25,800 1.250 2.380 — —— 19400 
Illinois а | ар. 8,150 17,400 = = 25,600 
Towa, 1, Michigan, Missouri MuR 4,760 -- W -- 4,760 
Ohio and Pennsylvania mM med 114,000 70,700 41,500 W 227.000 
Arkansas and Texas И AER 71.200 24,200 W E 95.400 
Alabama, Georgia, Oklahoma ОИ 31,600 8,310 W E 39.900 
Indiana, Kansas, Kentucky, Minnesota, 
Nebraska, Tennessee, Wisconsin —— 158.000 53,200 32.600 W 244,000 
Connecticut, Maryland, New Jersey, 'New York, 
North ( Carolina, 50 South Carolina — — 0 4,750 2,320 813 - 7.880 
Various $ us States о E TPA, voo. sim 68,200 94 «600 — 538 613,000 
“Total аи m ЕЕ. 869,000 246, „0001 172, 000 538 1,290,000 
W W Withheld to avoid disclosing company y proprietary data; included ir in “Various States.” -- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
?Includes lead that went directly from scrap to fabricated products. 


TABLE 7 
U.S. CONSUMPTION OF LEAD IN 2009, BY CLASS OF PRODUCT"? 


(Metric tons, lead content) 


____ 2 ———— 


Lead i in 


Lead i in 
Refined — antimonial Lead in copper- 
Product _ $08 lead lead alloys base scrap Total 
Metal Metal products 52,200 66,700 у Wo 125000 
Storage e batteries __ Е 794,000 179,000 166,000 -- 1,140,000 
Miscellaneous _ 22, 300 __ (NW W 22,300 
Toul _ _ 869, 000 _ 246,000 172, 000 538 1, 1 290, 000 


W 'W Withheld to avoid disclosing company proprietary data; included in "Total." -- Zero. 
!Data are rounded to no more than three significant digits; may not add to totals shown. 
2includes lead that went directly from scrap to fabricated products. 


3Included in “Miscellaneous” are other oxides and gasoline additives. 


TABLE 8 


STOCKS OF LEAD AT CONSUMERS AND SECONDARY SMELTERS 
IN THE UNITED STATES, DECEMBER 31" 


(Metric tons, lead content) 


> 
_ 


— ат аа 
Refined  antimonial Leadin copper-base 
Year soft lead lead alloys | scrap Total = 
36000' 20100" W w 72500 
2008 — 33200 20,000 W W 6350. 
2009 


Wiese E 
Revised. W Withheld to avoid disclosing company proprietary гу data; ‘included in “Total. 


! Data are rounded to no more than three significant digits; may not add to totals shown. 
2 includes stocks at primary refineries. 
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ТАВГЕ 9 


PRODUCTION AND SHIPMENTS OF LEAD PIGMENTS AND OXIDES IN THE UNITED STATES"? 


(Metric tons and dollars) 


| do э АНЕ зз = | = 
= Production Shipments? Production _ Shipments* 
Gross Lead Quantity Gross Lead Quantity 
Product | weight , content | (lead content) Value! m weight - __ content. |. (lead content) (0 Valu 
Litharge, red lead and white lead, dry _ -- -- 2.700 $6,330,000 -- -- 2,520 $3,400,000 
Leady oxide 740,000 703,000 _ МА NA 2757000 719,000 - МА NA 
Total 740,000 703,000 МА М 9757000 719000 _ МА NA 
"Estimated. NA Not available. -- Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 
"Excludes basic lead sulfate to avoid disclosing company proprietary data. 
At plant, exclusive of container. 
TABLE 10 
U.S. IMPORTS FOR CONSUMPTION OF LEAD PIGMENTS AND COMPOUNDS, BY KIND! 
DD ш ОО Quantity 
(metric tons, Value 
Kind lead content) _ (thousands) 
208200 a 
Chrome yellow, molybdenum orange pigments, lead-zinc chromates 1,500 $8,700 
age о | 1,900 6,410 
~ Glass frits (undifferentiated) КОНИ o 22800 __ 47300 
ПЕКИ 26,200 62,400 
w O NM 
Chrome yellow, molybdenum orange pigments, lead-zinc chromates 1,270 6,840 
_ Litharge О NN nnm M 
Glass frits (undifferentiated) MTM а 25.800 — 27400 
^ Total m m 28.100 — 46,800 
"Data аге rounded to no more than three significant digits; may not add to totals shown. 
Source: U.S. Census Bureau. 


ТАВГЕ 11 


U.S. EXPORTS OF LEAD, BY COUNTRY! 


_ 2008 
Quantity 


| 2009 
Quantity 


Value 


Value | 


(metric tons) - (thousands) 


$150 646 $268 
78.800 44.700 60.700 
84.800 159,000 151,000 
-- 118 28 

-- 115 53 
12,700 20,500 16.200 
35.400 61.100 45.400 
30,500 545 885 
~ 148 46 

34 -- - 

203 -- -- 

7' 38 30 
543.000 287,000 ~ 215.000 


_ 2700 — 2300 ___ 24 ___----- 


1,070 -- = 
945 25 99 
25 9 14 


Country (metric tons) (thousands) 

Ore and concentrates. lead content: — — 2 е 
p ape 117 

Сапада 48,500 
Ст m mE 132.000 
Hong Ков _ MM TM iE 
“india -- 
~ Japan ЕС 24,700 
| Korea, Republic of O Е е 54,300 
"Mexico" Е СН Н Е u 16.700 
_ Saudi Arabia - mE HEP -- 
~ United Arab Emirates к _ 109 
~ Vietnam m ui n 651 
е2 = 7 
— Total ИИИ 2371000 — 
Base bullion, lead content: 
| Јарап Е | 82 
Mexico OO B 519 
C е 13" 
o Total pcd cU ње 4 
Unwrought lead and lead alloys, lead content: Е 

Belgium Е Е Е 4,250 
Bud o cM | 415 
Canada BEEN 7.650 
_ Chile _ 343 
China Е i | 498 
_ El Salvador mE | 110 

Germany BEEN 1.490 
_ Indonesia 194 
Ni NUTS 46 
a ioc 1.150 
-Japan = 75 
_ Когеа, Republic О ара о аи | 1,210 
ECCO NN in 72 

пе _ = 45,900 
„зан. EN = 

ире | _ BEEN Е 2.340 
E E - у =_= 1,290 
в 5 123 
ТА M 230 

Turkey 
_ United Kingdom NNNM | i ne 
_ Venezuela = 

Other | mw id Я 

Total I1 T вене уре 
ВЕН 68,100 


Зее footnotes at end of table. 
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— 


3.710 9.550 8.500 
408 2,200 2.440 
11,500 5.390 8,780 
367 955 1.240 
411 252 232 
166 62 72 
1,210 82 55 
180 P P 
28 16 10 
1,220 64 42 
600 87 1.130 
2.260 48 27 
111 с: = 
92,600 58,400 56,900 
=> 41 62 
1,710 46 64 
1,120 198 225 
76 4 4 
198 E -- 
10 28 17 
914 29 37 
72 m -- 
328 ' ме 27 
eo Ms 
АВВООК—” 


(09 


TABLE 11 —Continued 
U.S. EXPORTS OF LEAD, BY COUNTRY! 


| 2008 о 2009 
Quantity Value — | Quantity Е Маше — 
22 чи _ _ Country (metric tons) (thousands) (metric tons) (thousands) 
Wrought lead and lead alloys, lead content: TDI EUN Md IM E E CUm du peu е LI e 
r л e gs a 1,760 53.030 1,370 $3,090 
E S PM Е 25 48 244 942 
_ China — "EM we ______ -- 197 260 165 231 
_ France | mE MM 98 313 (2) 13 
Germany С 00 0m с— 120 177 24 46 
Ееее 134 123 162 160 
"юа 7 вв. 435 560 669 731 
P ^^ Т = 1 AM 12 25 65 288 
Koma Republic of м 127 209 108 449 
Malaysia 65 = 5 37 29 9 10 
Меко о SS 1,770 3,110 705 1,170 
| Singapore 7 Е БОЕ 81 124 23 27 
Spin 39 79 12 12 
United Kingdom О 5 873 1,040 599 786 
Other 445 ' 745 ' S60 337 
Total ею Bao ~ 4310 8.280 
Scrap, gross weight: Е Е Е 9565 
Albania 246 70 169 58 
‘Bangladesh ^^ m MEME 1,190 441 136 30 
Belgium 260 2,000 -- -- 
Brazil о MM 73 23 20 7 
Canada с 115,000 60,500 79,000 37,700 
Ста = 8,730 4,520 5,150 3,660 
Ке ИШ ^ S mE EE 1.520 368 142 43 
Бе о о O mE m 232 56 103 23 
France NN ÉL LLL mE 194 45 7 T 
бета о т 53 45 881 911 
Guatemala IL LLL, ы = 84 28 
Ec Aud clc и 992 219 249 69 
= Hong Kong m mu 38 29 464 180 
"ndi СӘС | 20,600 6,810 11,000 2,900 
_Когеа, Republic of ЕСЫ I 20,800 15.900 31,800 21,500 
КВ. 466 116 366 556 
Nicaragua о оО mnm 143 32 173 94 
Eo Mad 8 =e Ium 574 191 971 184 
Panama. == СС 59 50 225 52 
_ Paraguay п «=з Бн 167 120 70 21 
Sid Aha Oe Е mE 90 76 121 123 
Иса E 36 19 700 379 
ean Pe NN MI o z -- 4,320 1,470 
Taiwan ПИ 
Ке ви и "ees 1.490 498 477 105 
в ЕС = ES 188 65 493 201 
E n M с o à = 1,530 488 
Vietnam 2 
Ове 07 007077 7 _ a 2,100 ' 597" 1,630 1,700 
a E Rl © 175000 92,800 140,000 72,000 


Revised. -- Zero. 
1 e " . В 
Data are rounded to no more than three significant digits; may not add to totals shown 


2 
Less than l^ unit. 


Source: U.S. Census Bureau. 
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ТАВГЕ 12 


U.S. IMPORTS FOR CONSUMPTION OF LEAD, BY COUNTRY' 


Base bullion: 


Colombia 


Mexico 


Venezuela 
Other 
Total 


Pigs and bars, lead content: 


Canada | m 
| China 


France 


Germany 


E 


| Kazakhstan 


Mexico 


Peru 


Russia 


United Kingdom ВИ 


| Venezuela 
Other 
Total 


Reclaimed scrap, including ash and residues, lead content: | 
К Canada — 
China _ 


Е Colombia Е 


Mexico 


Russia 


| United Kingdom _ 
song 
Total 


Wrought lead, all forms, including wire and powders, gross weight: 
_ Argentina | | 


Сапада 


Егапсе 


Germany — 


Mexico 
ш New Zealand 


Russia 


_ United Kingdom — 
Oher 7 

Total —— | | 
"Revised. -- Zero. 


mm аа ДЕ —_- 


ое, 


~~ Quantity Value = Quantity 


(metric tons) (thousands) (metric tons) _ _ (thousands) 


543 $1,180 z = 
2.040 4.090 810 $2,200 

20 46 » Е 

132' 281 ' 4 5 

C 7.30 7 5590 _ T 844 2.250 
219,000 492.000 205.000 354000 
200 372 = " 

7,050 14,600 267 1,080 

1,810 3,300 T 32 

194 554 = > 

2.990 5.900 3,500 4,460 
58.100 97.400 41.100 47,200 
10,600 24,600 991 1210 

647 2.010 131 240 

8,030 15,700 - -- 

1.260 3,370 - = 

85 ' 186 ' EC 154 

© "409000 660.00 251.000 408,000 


| (309000 660,000 ____251.000____----- 


739 1,420 785 1,900 

НЕ = 32 26 

= Ра 105 212 

438 378 348 351 

37 89 18 28 

| 8 -- = 

7] 148 E NT 
7771290 — 2040 1,330 2,620 
362 1,060 269 502 

291 1.060 164 501 
1,010 2,560 -- e 
778 5.220 709 3,740 

75 169 -- Я 

177 1,380 15 229 

29 28 -- = 

442 2.100 123 716 

86 ' 390 ' _ 63 360 
"Rae ою 130 597 


1 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 
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(Metric tons, lead content) 


TABLE 13 
LEAD: WORLD MINE PRODUCTION OF LEAD IN CONCENTRATE, BY COUNTRY? 


Е =% — ———— Se a ИН 


"Estimated. Revised. -- Zero. 


NOR Country 2005 2006 2007 
Argentina O 10,683 12064 17.045 
Australia 7 С 767,000 686,000 641.000 
Bolivia о MM | 11,231 11,955 22,798 
Bosnia and Herzegovina* 1,000 ' 1,000 4,000 ' 
Вай O AN 23,616 15.764 24,574 
Bulgaria — НА 13,000 ' 10,000 15,000 ' 
Burma‘ 2,000 2,000 2,000 
Canada _ en 79,254 83,096 75,135 
Chile - С 878 672 1,305 
China* 1,140,000 1,330,000 — 1,410,000 
Georgia‘ 400 400 400 
Greece® 1,500 10,500 15,000 
Guatemala a ои 23 28 363 
Honduras _ oe ee 10,488 11,775 10,215 
India TUN 60,400 69,200 77,500 
Кап“ MM 23,000 24,000 25.000 
Ireland ——— — m 63,800 62,000 54,100 
Italy“ T 800 800 800 
Japan MENDES v 3,437 777 E 
Kazakhstan и 31,000 48,100 40,200 
Korea Noth — 13,000' — 13000 13,000 
Korea, Republic of - NM 50 17 12 
Macedonia 69 15,600 32,000 
Mexico м 134.388 120,450 120,000 
Morocco - р ee 45,800 53,000 44,800 
Namibia — 55 14,320 11,830 10,543 
Peru 319,345 313,325 329,154 
Poland У 5- mM 75,100 58,500 59,900 
Romania m mu 11,610 6,269 1,000 
Rosi | 36,000 36,000 50,000 
Serbiat О 0 77 1.000 $ 1.000 1,000 
South Africa с 42,159 48,273 41,857 
Sweden o MCA 61,000 76,800 62,100 
Tajikistan’ OO 800 800 800 
Tunisia — 8.708 $ ЕЕ E 
Turkey" EE 19,000 15,000 20,000 
United Kingdom’ о 500 500 500 
United $ States —— mm 437,000 429,000 444,000 
Vietnam 7 au E 7,700 ' 14,900 ' 19.200 ' 
Total mu 3,470,000 © 3,590,000" 3,690,000" 


КАН Сы НЕ 


2009 


2008 
20,7887 20.000 . 
645,000 566,000 
81,602 86,394 
3,000 ' 3,000 * 
24,600 24,800 
15,000 ' 18,000 
3,600 ' 3,500 
98,974 68,761 
3,985 L511 
1,500,000 — 1,600,000 
400 400 
16,000 16,000 
500 ° " 
10,000 * 10,000 * 
87,300 92.000 
20,000 20,000 
50,200 ' 50,000 
800 800 
39,000 39,400 
13,000 ' 13,000 
449 ' 50 * 
34,000^* 52.000 
100,725 143,838 
40,000 40,000 * 
14,062 ' 14,100 * 
345,109 302,412 
62,200 60,000 * 
m „е = £ 
60,000 70,000 
1,000 1,000 
46,440 49,149 
60,000 60,000 € 
800 800 
30,000 11,000 
500 500 
410,000 406,000 
19,100 ' 19,000 € 
3,860,000 ' 3,860,000 — 


"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


"Table includes data available through July 7, 2010. 


"In addition to the countries listed, lead is also produced in Nigeria, but information is inadequate to formulate reliable 


estimates of output levels. 
“Year beginning March 21 of that stated. 
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TABLE 13—Continued 
LEAD: WORLD MINE PRODUCTION OF LEAD IN CONCENTRATE. BY COUNTRY"? 


"Reported figure. 
*Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 


TABLE 14 
LEAD: WORLD REFINERY PRODUCTION. BY COUNTRY" i 


(Metric tons) 


Country mE 2005 


2006 2007 2008 


s 2009 
Algeria, secondary" 5.000 | so 5000 5.000 $000 — 
Argentina: EM m 
Primary ——— mM 10,607 12,064 11,588 ' 13,482 ' 13.000 ° 
Secondary _ 35.000 37,000 49.000 ' 59,000 ' 55.000 * 
отой о | 45,607 49.064 60.588' 72.4n2  6RO00* 
Australia: 
Primary о Е 230.000 206.000 202.000 221.000 204.000 
Secondary? m _ 330005 27,000 27.000 27.000 25,000 
тоа. m 263,000 233.000 229000 < одкооо —— 229,000 | 
Austria, secondary 24,457 ' 28.120 " 28 564 ' 26.902 ' 20.000 ° 


Belgium Е 

DORUM. x 

o Primay m 63,400 34.000 97.200 40.966 ^^ 80.000 

_ Secondary | | 20.000 20,000 20,000 20,000 20.000 — 
" у a " 83,400 о: ИТО" ЗО ЛОО 
Bowe = 33 318 ' 301 473' 269 * 


Brazil. secondary 
Bulgaria: | 


104,904 142,653 142,450 143,000 143,500 


вар _ 68.000 64.000 730005 73.000 70,000 
_ е NEN BEN 13,000 _ 12,000 14.000 ' 14,000 13.000 — 
B Е - - — === ae 81,000 76,000 87,000 87,000 83,000 
Burma, primary _ | | 907 537 165 202 200 * 
Сапада: е 
Pri DM ON em 
d "m | 109,996 115,989 95,577 105.526 101.484 
| о“ r - m 120241 134,475 141.111 [53,549 157,370 
ta -- ae m i mr Su I ыры 
з as фев Gs лы creme V 230.237 250.464 236,688 259,075 258,854 
China: А 
pea A S 
s єл Е 1,850,000 2,130,000 2.140.000 2,350,000 2,480,000 
а 
а ry © 537000. 590.000 650,000 850,000 1,230.00 _ 
ее OO |. 2,390,000 — 2,720,000 2.790.000 3,200,000 3,710,000 
Czech Republic. s : pee | 12.000 10,000 10.000 10.000 10.000 
El Salvador, o Me | 20,0 29.000 ' 34,000 ' 36.000 ' 36,000 
a Ne a 10,000 10,000 10.000 10,000 10,000 
stonia, secondary | 7.000 * 9.000 (Иб x 10.000 ; 
France: zm 1 Кы А 
Primary a | 
Seconda... | E 4.000 4,000 * 4,000 * 4,000 
^ Toa — © 404979 100,195 100,200 88,000 88.000 * — 
p 104,9 d = =) teri + nn © 
Germany: -- Е 979 104,195 104.200 92.000 92,000 
Primary - | 
© Secondary — — uds 113,760" 110,934 113.200" 105.000 
^ Total ла 298,915" 265,190" 294,147 301900" 286.000 * 
Geese oa 417.693" 378,950" 405,081 415,100" 391.000 | 
India: 4,000 5.000 5.000 5.000 4.000 
Рптагу Е 
~ Secondary 24,000 49.000 54.000 62,000 65,000 
^ Toa | = _ 35,00 5600 70,000 76000 78000 — 
Indonesia, secondary и 59.000 105.000 124.000 138,000 143.000 
See footnotes at end of table. — — 18,000 — 19,0000 —. —— 18,500 18.500 018A... 
L9 
YEARBOOK 


U.S. GEOLOGICAL SURVEY MINERALS 


—_ б 


LEAD—2099 


LEAD: WORLD REFINERY PRODUCTION, BY COUNTRY"? 


| Primary | PE ти 
Е Secondary _ Е | РОА 
_ Total ОН 
Ireland, secondary | 
Israel, secondary BERN 
Italy: o 
| Primary 
| Secondary | JEN 

Total |. | | Е 


Kazakhstan, primary and secondary 

Kenya, secondary‘ лес 
Korea, North, primary and secondary‘ | "UY 
Korea, Republic of: ne mn 
| Primary. и 
| Secondary* 

© Toa 
Malaysia, secondary" 


Mexico: 
| Primary’ m 
Е Зесопдагу“ 
i Total 
Morocco: | (asti‘“—s:~*~*~™S 


| Primary | 
Secondary EN 
i Total 
Netherlands, secondary* 
New Zealand, secondary" 
Nigeria, secondary* i 
Pakistan, secondary’ 


Peru, primary 
Philippines, secondary* en 
Poland:* Е 
__ Secondary ТЕС 
.. Total ИЮ 
Portugal, secondary! _ 


Romania:* | 


. Primary 


_ Secondary 7 

B Total  — 
Russia, primary and secondary" 
Saudi Arabia, зесопдагу“ - 
Serbia, primary and secondary' 


See footnotes at end of table. 


TABLE 14—Сопипиед 


(Metric tons) 


|. 2005 2006 _ 2007 2008 2009 — 
21,000 25.000 25.000 20,000 ' 20,000 
50.000 50.000 50.000 — 55,000" 55,000 — 
71,000 75,000 75,000 75,000 ' 75,000 
20,000 _ 22,000 22,500 22,5800 _ 22500 . 
28.000 25.000 25.000 27.000 ' 27.000 * 
49,500 34,600 45,000 47,800 15,000 * 
_ 162,000 155,900 165,000 164,000 134,000 * 
211,500 190,500 210,000 211,800 149,000 “ 
106,638 108,271 104,527 107,005" 105,000 
_ 167,980 — 171143 __ 171,795 172,454" 170,000 
274,618 279,414 276,322 279,459" 275000 
135,446 115,974 117,641 105,853 90,000 * 
1,000 1.000 1,000 1,000 1,000 
9,000 9.000 9.000 9,000 9,000 
180,784 163,379 195,022 244,137" 200.000 
_ 55.800 56.000 60,000 60.000 60.000 
236,584 219,379 255,022 304,137" 260000* | 
71,000 73,000 73,000 73,000 70,000 
116,539 102,498 102,000 * 89,838 100,361 
_ 110,000 _ 110.000 110,000 110,000 110,000 
226,539 212,498 212.000 ° 199,838 «210.367 .— 
35,000 38,000 45,000 45,000 45,000 
24000 3,000 3,000 3,000 3.000 
39,000 41,000 48,000 4800 4&000 — 
20,000 18,000 17,000 17,000 17.000 
7.000 7,000 7,000 9,000 ' 13,000 
5,000 5,000 5.000 5,000 5.000 
3,200 3.100 3.000 3,000 3.000 
122,079 120,311 116,774 114,259 26.000 * 
30,000 30,000 30.000 30,000 30.000 
29,500 ' 26,200 ' 37.200 ' 40,000 ' 35.000 
_ 51,500 | 56,600 ' 67.000 ' 68,000 ' 60.000 
r ACT О Аре 
81,000 82.800 104,000 108,000 ' 95.000 | 
4,000 3,00 
0 3,000 3,000 3.000 
32,900 29,100 34.000 34,000 12.000 
aur арыы 000 5.000 5,000 5.000 
37.900 34,100 39000 ^ 39000 12099 — 
66,000 | 78.000 94,000 80,000 73.000 
pos “ 38,000 | 38,000 38,000 38.000 
400 " 2.600 г r ' 
жыны а 2007 .L000' 1,000 
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TABLE 14—С ontinued 


LEAD: WORLD REFINERY PRODUCTION, BY COUNTRY? 


(Metric tons) 


— 


T _ 


Country’ _ 2005 2006 200] 208 2009 — 
ИН РИИ 15,000 15,000 15.000 15.000 14.000 
South Africa, secondary a 65,300 ' 67,000 59,000 ' 62,000 ' 55,000 * 
Spain, secondary ——— — MES 110,000 110,000 110,000 110,000 110,000 
Sweden: HE 
| Primary — па 27,400 26.000 26.000 26,000 26,000 
Secondary NENNEN 45,600 40.000 ___ 40,000 40.000 40000 — 
Total — CUM ~~ 3500 66.000 66,000 66,000 66,000 
Swüzerand,secunday АНАША Е 9.000 9.600 ° 9.000 8,000 8,000 
Taiwan, secondary | | 55,000 55,000 55,000 55,000 40,000 
Thailand, secondary — un 61.100 61,160 73.159 73,303 ' 73,000 * 
Trinidad and Tobago, secondary uS 1,000 1.000 1,000 1,000 1,000 
Tunisia, secondary | — dd 7.000 8,000 9.000 9,000 7,000 | 
Тигкеу, звесопдагу“ | с 6,000 6,000 6,000 6,000 6,000 | У; 
Ukraine, secondary! - M SM 6.000 6.000 6.000 6.000 6,000 5 
United Arab Emirates, secondary" | 2.000 2.000 2.000 2.000 2,000 | ' 
United Kingdom: ad C 
Primary 101,350 163,700 150,000 150,000 150,000 
Secondary. 13000 144,000 150,000 144,000 144,000 — 
Олы ни 30350 1307700 ^ 30000 294.000 294,000 
United States: СОСЕ чое | 
Primary о OMM 143,000 153.000 123.000 135.000 103,000 
Seconda u 1150000 1,160,000 1,180,000 —— 1,140,000 ' 111000__ 
Total С _____ ^1300,000 ^ 1,310,000 — 1,300,000 1,280,000 1,210,000 
Venezuela, secondary" 30,000 30,000 30,000 30,000 30,000 
Zambia, secondar _ 0 1.000 1.000 1,000 1,000 1,000 
Grand total — a ^ 760,000"  7,970,000'  8,250,000' 8,700,000 ™ 8,820,000 
Е Of which: 
(o Pümay o ^ 3500000 3,720,000 3,790,000" — 4,080,000 | 3,960,000 
Secondary MEN 3.950.000 ' — 4,050,000 ' 4,230,000 4,430,000 * — 4,680,000 
Undifferentiated — — 1 2130007 206,000' 222,000 196,000 — 173000 — 


*Estimated. 'Revised. -- Zero. 


Wond totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
Table includes data available through July 7, 2010. Data included represent the total output of refined lead by each country, 
whether derived from ores and concentrates (primary) or scrap (secondary), and include the lead content of antimonial lead but 
exclude, to the extent possible, simple remelting of scrap. 


3 m NK . 
їп addition to the countries listed, Egypt and Iraq produced secondary lead, but output is not officially reported; available 
general information is inadequate for the formulation of reliable estimates of output levels. 


4 ` . 
poe by calculating reported total lead output plus exports of lead bullion minus imports of lead bullion. 
Reported figure. 


6 "We ; 
Metal Reclamation Industries' secondary lead smelter is receiving some primary mine concentrates from the Magellan Mine 
Паним The ore minerals are lead oxides and can ђе smelted at a secondary smelter. 

Includes lead content in antimonial lead. 


8 | 
Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
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LIME 
By M. Michael Miller 


Domestic survey data and tables were prepared by Shonta E. Osborne, statistical assistant, and the world production table 
was prepared by Glenn J. Wallace, international data coordinator. 


In 2009, the U.S. economy suffered the effects of the 
longest recession since the 1930s, which began in December 
2007 and ended by the summer of 2009 (National Bureau of 
Economic Research, 2008). Initially, the recovery was slow, as 
the economy grew at an annual rate of only 2.2% in the third 
quarter, but the growth rate picked up noticeably in the fourth 
quarter, expanding at a 5.7% rate (Rampell, 2010). 

As a result of the severe economic downturn, compared with 
that of the previous year, lime sold and used in the United States 
decreased by 21% to a total of 15.8 million metric tons (Mt) 
(17.4 million short tons). The value of U.S. lime production, 
however, decreased by only 9.8% or $180 million to $1.66 
billion (table 1). The disproportionate decrease in production 
compared with the decrease in value was the result of average 
price increases of nearly 14% compared with those of 2008. 
With a few exceptions, consumption of lime in most markets 
recorded large decreases compared with that of 2008. 

The term lime as used throughout this chapter refers primarily 
to six chemicals produced by the calcination of high-purity 
calcitic or dolomitic limestone followed by hydration 
where necessary. There are two high-calcium forms—high- 
calcium quicklime (calcium oxide, CaO) and high-calcium 
hydrated lime [calcium hydroxide, Ca(OH),]. There are four 
dolomitic forms—dolomitic quicklime (CaO*MgO), dolomitic 
hydrate type М [Ca(OH),*MgO], dolomitic hydrate type S 
[Ca(OH),*Mg(OH)),], and refractory dead-burned dolomite 
(Ca0*MgO). Lime also can be produced from a variety of 
calcareous materials, such as aragonite, chalk, coral, marble, and 
shell. It also is regenerated (produced as a byproduct) by paper 
mills, carbide plants, and water-treatment plants. Regenerated 
lime, however, is beyond the scope of this report. 


Legislation and Government Programs 


The US. Environmental Protection Agency (EPA) published 
regulations to require reporting of greenhouse gas emissions 
Кот all sectors of the economy effective December 29, 2009 
(US. Environmental Protection Agency, 20092). The final rule 
nis to fossil fuel suppliers and industrial gas suppliers, 

- " а ваѕ emitters, and manufacturers of heavy-duty 
aie vehicles and engines. As a direct greenhouse gas 
dia ai 15 тше would apply to the lime industry. The rule 
Ше require control of greenhouse gases; it required only 
Ne os above certain threshold levels monitor and report 
from m. E rule covered carbon dioxide emissions (CO,) 
ME ca cination of limestone from all kilns combined, 
October 2; а о change from the proposed rule published 
Wie 5 009 (Environmental Protection Agency, 2009b), 
iine have required lime producers to calculate CO, 
e. om each kiln (a much more difficult and expensive 
5). The final rule also covered emissions of CO,, methane, 
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and nitrous oxides from the combustion of fuels from each 
lime kiln and each stationary combustion unit (National Lime 


Association, 2009). 


Production 


Domestic production data for lime were derived by the 
0.5. Geological Survey (USGS) from a voluntary survey of 
U.S. operations. The survey was sent to primary producers of 
quicklime and hydrate, but in order to avoid double counting, it 
was not sent to independent hydrators that purchase quicklime 
for hydration. Quantity data were collected for 28 specific and 
general end uses, and value data were collected by type of 
lime, such as high-calcium or dolomitic. Because value data 
were not collected by end use, value data listed in table 3 were 
determined by calculating the average value per metric ton of 
lime sold or used for each respondent and then multiplying that 
figure by the quantity of lime that the respondent reported sold 
or used for each end use. Table 3 lists the total quantity sold 
or used for an end use and the total value of the quicklime and 
hydrate sold or used for that end use calculated as described 
above. A similar methodology using average hydrate values У 
used to calculate the value of hydrate sold and used listed in С 
table 4. 

In 2009, of the more than 90 operations that were canvassed 
responses were received for 78 plants, representing 96% of | 
the total sold or used by producers. Production data for th 
nonrespondents were estimated based on prior-year а. | 
figures and other information or were included with d d 
reported for other operations. ix 

Lime is a basic chemical that w abies cs 
States and Puerto Rico. During MORS Mme oda 
73 lime plants that operated all or part of the о ires i 
31 plants with collocated hydrating plants Hyd | Үр d 
was produced at 14 standal EA jns lime also 
: standalone hydrating facilities inc] di 

plants where the kilns had been shut down and h d rs 
manufactured from quicklime produced offsite The iode 
do not necessarily agree with the number of p] oo 
in tables 1 and 2 because for data collection ан dudo 
company operations have been combined at tig teen € 
request. In a few States with no quicklime prod “Spondent’s 
plants used quicklime Shipped from Other Stat ackton, hydr ating 
also a small number of slurry plants where li сона 
to liquid form by the addition of water pri к converted 
sometimes called milk-of-li ion ile; this is 

of-lime, In addition to stati 
plants, there were mobile hot lime Slurry prod n 
designed to slake quicklime or slurry Dus PR e 
percent solids required for each Job. Misso DL 
with production that exceeded 2 Mt; Sta Mo 
between | and 2 Mt | ст 
| Were, in descending order Al 
Kentucky, Ohio, Nevada, and Texas. А абата, 


Total lime sold or used by domestic producers in 2009 was 
15.8 Mt, a decrease of 4.1 Mt or 21% compared with that of 
2008. Production included the commercial sale or captive 
consumption of quicklime, hydrated lime, and dead-burned 
refractory dolomite. Data were incomplete on production of 
hydrated lime because some producers do not report data on 
downstream hydrating plants. Traditionally, the majority of U.S. 
lime production sold and used is in the form of high-calcium 
quicklime. In 2009, the production of high-calcium quicklime 
decreased by 21% to 11.8 Mt (13.0 million short tons), and 
accounted for 75% of total production. The production of 
high-calcium hydrate decreased by 18%. Production of 
dolomitic quicklime decreased by 21%, while production 
of dolomitic hydrate decreased by 27%. Commercial sales 
decreased to 14.5 Mt (16.0 million short tons), and captive 
consumption decreased to 1.26 Mt (1.39 million short tons). 

As a result of the recession and severe economic downturn, a 
significant number of lime plants were idle part or all of 2009. 
Plants idle all year included Carmeuse Lime & Stone's 
Grand River, OH, South Chicago, IL, and Winchester, МА, 
plants; Chemical Lime Co.'s Douglas, AZ, Grantsville, UT, and 
Tenmile, ID, plants; and Jomico LLC's Bonne Terre, MO, plant. 
Plants that operated intermittently or were shut down early in 
the year included Carmeuse's Manitowoc, W1, and River Rouge, 
MI, plants, and Chemical Lime's A labaster, AL, plant and 
Belen, NM, hydrator. In addition, individual kilns were idled at 
some large multikiln plants to reduce unneeded capacity. 

At yearend, the top 10 companies were, in descending order 
of U.S. lime production, Carmeuse, Chemical Lime, Graymont 
Ltd., Mississippi Lime Co., United States Lime & Minerals, 
TN Martin Marietta Magnesia Specialties LLC, Western Lime 
Corp., Southern Lime Co., American Crystal Sugar Co., and 
ArcelorMittal USA Inc. These companies reported production 
from 45 lime plants and 12 separate hydrating plants and 
accounted for 90% of the combined commercial lime sales and 
g6% of total lime production. 


Consumption 


e U.S. economy was mired in the longest 

= -— Ји Great Depression of the 19305, апд lime 
recess Geciédiffie Nation's economic conditions by recording 
sales b isi es in most markets. Signs of a recovery were finally 
large 8 fourth quarter of 2009 when the steel market began 
ни The boost lime sales received in the fourth quarter 
E A um apparent consumption of 16.1 Mt. The approximate 
unii : и consumption by general end-use sectors was as 
уй Кен for environmental uses, 31% for metallurgical | 
io Hn chemical and industrial uses, 9% for construction 
uses, 25 id % for refractory dolomite (table 3). These end-use 
uses, an : 0 ed on lime sold and used by domestic producers 
data were bas lude lime imports. Consumption for metallurgical 
and do not ee by 234 Mt and accounted for 57% of the overall 
uses ie consumption. Other market sectors recorded 
а ral much smaller decreases—construction [649,000 
signi 


tric tons (t)] environmental (560,000 t), and chemical and 
me 2 


, | ,000 t). | 
na С sales accounted for 90% of total lime 
О 


ic production. Captive lime 
п and 92% of domestic pr 
consumption à 


43.2 


accounted for the remainder of consumption and was used 
mainly in the production of steel in basic oxygen furnaces 
(BOF), sugar refining, magnesia production, and refractories. 
Almost all data on captive lime consumption are withheld to 
avoid disclosing company proprietary information. As a result, 
table 3 lists the total quantity and value of lime by end use. End 
uses with captive consumption are listed in footnote 4 of the 
table. 

In steel refining, quicklime is used as a flux to remove 
impurities, such as phosphorus, silica, and sulfur. The steel 
industry accounted for 24% of lime sold by domestic lime 
companies and the lime produced and used by ArcelorMittal 
USA from its captive lime plant. As a result of the recession, 
operating rates of U.S. steel mills decreased dramatically 
beginning in late 2008. In December 2008, raw steel capacity 
utilization had dropped to its lowest point at only 41%. lt 
averaged less than 44% through the first 6 months of 2009, 
and it slowly increased during the second half of the year but 
still only averaged 62% in the fourth quarter (Fenton, 2009, 
2010). In 2009, lime consumption from domestic sources for 
steelmaking and related uses was 3.8 Mt, a decrease of 35% 
compared with that of 2008. This large decrease parallels the 
decrease in U.S. raw steel production of 37% to 58.2 Mt in 200 
from 91.9 Mt in 2008 (M.D. Fenton, U.S. Geological Survey, 
written commun., April 16, 2010). 

In nonferrous metallurgy, lime is used in the beneficiation of 
copper ores to neutralize the acidic effects of pyrite and other 
iron sulfides and to maintain the proper pH in the flotation 
process. Lime is used to process alumina and magnesia, 
to extract uranium from gold slimes, to recover nickel by 
precipitation, and to control the pH of the sodium cyanide 
solution used to leach gold and silver from the ore. Gold and 
silver are recovered using heap leaching and by conventional 
milling and subsequent leaching of the slurry. The sodium 
cyanide solution dissolves gold from the ore and forms а stable 
gold-cyanide complex, and the gold can then be separated 
through the use of highly activated carbon. Heap leaching 
involves crushing the ore, mixing it with lime for pH control 
and agglomeration, and stacking the ore in heaps on specially 
prepared pads for treatment with cyanide solution. Lime 1s 
to maintain the pH of the cyanide solution at a level between 
10 and 11 to maximize the recovery of precious metals and to 
prevent the creation of hydrogen cyanide. Lime consumptio® 
data for these various uses (aluminum and bauxite processing, 
concentration of copper and gold ores, and unspecified 
nonferrous uses) are combined to avoid disclosing company | 

‚ { дег metallurgica! 
proprietary data and are reported in table 3 un 
nonferrous metallurgy. Lime consumption 1n onen - 
metallurgy decreased by 21% in 2009. Although speci® " 
are not collected on lime consumption for copper ju ofa 
for gold recovery, both markets likely decreased as a а and a0 
12% decrease in copper flotation concentrate и £2008 
8% decrease in gold production compared with gas un: 
(D.L. Edelstein, U.S. Geological Survey, written E gs 
April 19, 2010; George, 2010b). The decrease ы revisions 
flotation concentrate production followed us ding the 
to mine plans by several copper producers, inclu consumption 
closure of a mine opened during 2008. Domestic 
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of refined copper trended lower owing to weaker housing and 
automotive demand, and several brass mills closed during 

the year (Edelstein, 2010). The decrease in U.S. gold output 
was primarily the result of reduced production from several 
gold mines in Nevada and the closure of one mine in Montana 
and one in Nevada. These decreases were partially offset by 
increases in production from one new gold mine in Washington 
and increases from several mines in Nevada (George, 2010a). 

Environmental remediation uses of lime in mining include 
treatment of the tailings that result from the recovery of precious 
metals, such as gold and silver. These tailings may contain 
elevated levels of cyanides, and lime is used to recover cyanides 
in such treatment processes as alkaline chlorination, Caro's acid 
(H,SO,), Cyanisorb™, and sulfur dioxide/air. 

Lime 15 used, generally in conjunction with soda ash, for 
softening municipal and plant process water. This precipitation 
process removes bivalent soluble calcium and magnesium 
cations (and to a lesser extent, ferrous iron, manganese, 
strontium, and zinc) that contribute to the hardness of water. 
This process also reduces carbonate alkalinity and total 
dissolved solids. Lime consumption for drinking water treatment 
increased slightly compared with that of 2008. 

In sewage treatment, the traditional role of lime is to 
control pH in the sludge digester, which removes dissolved 
and suspended solids that contain phosphates and nitrogen 
compounds. Lime also aids in clarification and in destroying 
harmful bacteria. The leading use in sewage treatment is 
to stabilize the resulting sewage sludge. Sewage sludge 
stabilization, also called biosolids stabilization, reduces odors, 
pathogens, and putrescibility of the solids. Lime stabilization 
involves mixing quicklime with the sludge to raise the 
temperature and pH of the sludge to minimum levels for a 
Specified period of time. In 2009, lime consumption for all 
a treatment decreased by about 28% compared with that of 

In flue gas desulfurization (FGD) systems serving 
coal-fired powerplants, incinerators (most are waste-to-energy 
powerplants), and industrial plants, lime is injected into the flue 
Šas to remove acidic gases, particularly sulfur dioxide (SO,) 
and hydrochloric acid (НСІ). It also may be used to stabilize the 
resulting sludge before disposal. Many FGD systems at utility 
Powerplants are now designed to produce byproduct gypsum 
from the SO, emissions. This byproduct material is suitable 
for use in manufacturing gypsum wallboard, as an additive 
portland cement, and as a soil amendment in agriculture. 

i : ed е тау be used in another F GD-related market—to 
e. su = trioxide (SO,) emissions from selective catalytic 
күз ( PE systems installed at powerplants to control 
D. E | nitrogen oxides (NO,). Utility powerplants were 
03% of Е. consumers of lime for F ор апа ассоштед for 
b sl e FGD market in 2009. Incinerators, industrial 
А Ж i other FGD uses accounted for the remaining 7%. 
ee decreased in all FGD markets—utility 
nee d by 14%, incinerators decreased by 8%, 
о Eis industrial boi ler and other FGD markets 
жам = 2% compared with those of 2008. Despite these 
niliy eases, the specific use of hydrated lime for FGD at 
powerplants actually increased by 16%, reflecting the 
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growing use of hydrated lime to treat SO, emissions from SCR 
systems. 

Lime is used by the pulp and paper industry in the basic 
Kraft pulping process where wood chips and an aqueous 
solution (called liquor) of sodium hydroxide and sodium 
sulfide are heated in a digester. The cooked wood chips (pulp) 
are discharged under pressure along with the spent liquor. The 
pulp is screened, washed, and sent directly either to the paper 
machine or to the bleaching plant. Lime is sometimes used to 
produce calcium hypochlorite bleach for bleaching the paper 
pulp. The spent liquor is processed through a recovery furnace 
where dissolved organics are burned to recover waste heat, 
sodium sulfide, and sodium carbonate. The recovered sodium 
sulfide and sodium carbonate are diluted with water and then 
treated with slaked lime to recausticize the sodium carbonate 
into sodium hydroxide (caustic soda) for reuse. The byproduct 
calcium carbonate is recalcined in a lime kiln to recover lime for 
reuse. The paper industry also uses lime as a coagulant aid in the 
clarification of plant process water. In 2009, consumption for 
pulp and paper production decreased by 6% compared with that 
of 2008. 

Lime is used to make precipitated calcium carbonate (PCC), 
a specialty filler used in premium-quality coated and uncoated 
papers, paint, and plastics. The most common PCC production 
process used in the United States is the carbonation process. 
со, 15 bubbled through milk-of-lime to form a precipitate of 
calcium carbonate and water. The reaction conditions determine 
РСС prb decreed Dye I Шатне ie 
2008. y y 12% compared with that of 
сасе conned wae arate oia 

we е to produce calcium carbide 
А 15 м e acetylene and calcium cyanide Lime is 
used to make calcium hypochlorj itric aci а 
and other chemicals. Е petrochemicals, 
Nas : о is used to raise the pH of the 
, 2 colloidal impurities, The lime ; 
15 then removed by reaction with CO. t ipi - Ime itself 
carbonate. 2 © precipitate calcium 

[n road paving, hydrated lime is used in hot mix as 
act as an antistripping agent. Stripping is generally oar] | 


using a milling machine, and a hot lime slurry is added al 
Ty: ong 
mıx 1$ placed and 


sold in 2007. below the quantity 


In construction, hydrated lim 
to stabilize fine-grained soils in 

place of | 

employed as subbases, such as hydraulic clay t 

poor-quality clay and silty materials obtaine 

borrow pits. Lime also is used in base stabili 


Total lime sold ог used by domestic producers in 2009 was 
15.8 Mt, a decrease of 4.1 Mt or 21% compared with that of 
2008. Production included the commercial sale or captive 
consumption of quicklime, hydrated lime, and dead-burned 
refractory dolomite. Data were incomplete on production of 
hydrated lime because some producers do not report data on 
downstream hydrating plants. Traditionally, the majority of U.S. 
lime production sold and used is in the form of high-calcium 
quicklime. In 2009, the production of high-calcium quicklime 
decreased by 2196 to 11.8 Mt (13.0 million short tons), and 
accounted for 75% of total production. The production of 
high-calcium hydrate decreased by 18%. Production of 
dolomitic quicklime decreased by 21%, while production 
of dolomitic hydrate decreased by 27%. Commercial sales 
decreased to 14.5 Mt (16.0 million short tons), and captive 
consumption decreased to 1.26 Mt (1.39 million short tons). 

As a result of the recession and severe economic downturn, a 
significant number of lime plants were idle part or all of 2009. 
Plants idle all year included Carmeuse Lime & Stone's 
Grand River, OH, South Chicago, IL, and Winchester, VA, 
plants; Chemical Lime Co.'s Douglas, AZ, Grantsville, UT, and 
Tenmile, ID, plants; and Jomico LLC's Bonne Terre, MO, plant. 
Plants that operated intermittently or were shut down early in 
the year included Carmeuse's Manitowoc, Wl, and River Rouge, 
MI, plants, and Chemical Lime's Alabaster, AL, plant and 
Belen, NM, hydrator. In addition, individual kilns were idled at 
some large multikiln plants to reduce unneeded capacity. 

At yearend, the top 10 companies were, in descending order 
of U.S. lime production, Carmeuse, Chemical Lime, Graymont 
Ltd., Mississippi Lime Co., United States Lime & Minerals, 
itis Martin Marietta Magnesia Specialties LLC, Western Lime 
Corp. Southern Lime Co., American Crystal Sugar Co., and 
ArcelorMittal USA Inc. These companies reported production 
from 45 lime plants and 12 separate hydrating plants and Р 
accounted for 90% of the combined commercial lime sales an 
86% of total lime production. 


Consumption 


the U.S. economy was mired in the longest 

Ы — the Great Depression of the 19305, and lime 
js flected the Nation's economic conditions by recording 
E 4 из in most markets. Signs of a recovery were finally 
ой m fourth quarter of 2009 when the steel market began 
uH The boost lime sales received in the fourth quarter 
> ји apparent consumption of 16.1 Mt. The approximate 
iiie E of consumption by general end-use sectors was as 
break и 34% (ог environmental uses, 31% for metallurgical | 
p 7 for chemical and industrial uses, 9% for construction 
ee mali for refractory dolomite (table 3). These end-use 
= based on lime sold and used by domestic producers 
E Du include lime imports. Consumption for metallurgical 
E M by 2.34 Mt and accounted for 57% of the overall 
po id lime consumption. Other market sectors recorded 
de E : but much smaller decreases—construction [649,000 
рений (t)] environmental (560,000 t), and chemical and 
m , 

: t). 

— ie pe РРА for 9096 of total lime | 

к and 92% of domestic production. Captive lime 
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accounted for the remainder of consumption and was used 
mainly in the production of steel in basic oxygen furnaces 
(BOF), sugar refining, magnesia production, and refractories. 
Almost all data on captive lime consumption are withheld to 
avoid disclosing company proprietary information. As a result, 
table 3 lists the total quantity and value of lime by end use. End 
uses with captive consumption are listed in footnote 4 of the 
table. 

In steel refining, quicklime is used as a flux to remove 
impurities, such as phosphorus, silica, and sulfur. The steel 
industry accounted for 24% of lime sold by domestic lime 
companies and the lime produced and used by ArcelorMittal 
USA from its captive lime plant. As a result of the recession, 
operating rates of U.S. steel mills decreased dramatically 
beginning in late 2008. In December 2008, raw steel capacity 
utilization had dropped to its lowest point at only 41%. lt 
averaged less than 44% through the first 6 months of 2009, 
and it slowly increased during the second half of the year but 
still only averaged 62% in the fourth quarter (Fenton, 2009, 
2010). In 2009, lime consumption from domestic sources for 
steelmaking and related uses was 3.8 Mt, a decrease of 35% 
compared with that of 2008. This large decrease parallels the 
decrease in U.S. raw steel production of 37% to 58.2 Mt in 2009 
from 91.9 Mt in 2008 (M.D. Fenton, U.S. Geological Survey, 
written commun., April 16, 2010). 

In nonferrous metallurgy, lime is used in the beneficiation of 
copper ores to neutralize the acidic effects of pyrite and other 
iron sulfides and to maintain the proper pH in the flotation 
process. Lime is used to process alumina and magnesia, 
to extract uranium from gold slimes, to recover nickel by 
precipitation, and to control the pH of the sodium cyanide 
solution used to leach gold and silver from the ore. Gold and 
silver are recovered using heap leaching and by conventional 
milling and subsequent leaching of the slurry. The sodium 
cyanide solution dissolves gold from the ore and forms a stable 
gold-cyanide complex, and the gold can then be separated 
through the use of highly activated carbon. Heap leaching 
involves crushing the ore, mixing it with lime for pH control 
and agglomeration, and stacking the ore in heaps on specially 
prepared pads for treatment with cyanide solution. Lime 15 
to maintain the pH of the cyanide solution at a level between 
10 and 11 to maximize the recovery of precious metals and to 
prevent the creation of hydrogen cyanide. Lime consumption 
data for these various uses (aluminum and bauxite processing 
concentration of copper and gold ores, and unspecified 
nonferrous uses) are combined to avoid disclosing company 

etallurgical, 
proprietary data and are reported in table 3 under m 
nonferrous metallurgy. Lime consumption in odis bs 
metallurgy decreased by 21% in 2009. Although specie at 
are not collected on lime consumption for copper t ofa 
for gold recovery, both markets likely decreased as Fu sd 
12% decrease in copper flotation concentrate produc ў £2008 
8% decrease in gold production compared with iei d 
(D.L. Edelstein, U.S. Geological Survey, written M d 
April 19, 2010; George, 2010b). The decrease ы д е 
flotation concentrate production followed к К ing the 
to mine plans by several copper producers, inclu -onsumption 
closure of a mine opened during 2008. Domestic 
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of refined copper trended lower owing to weaker housing and 
automotive demand, and several brass mills closed during 

the year (Edelstein, 2010). The decrease in U.S. gold output 
was primarily the result of reduced production from several 
gold mines in Nevada and the closure of one mine in Montana 
and one in Nevada. These decreases were partially offset by 
increases in production from one new gold mine in Washington 
and increases from several mines in Nevada (George, 2010a). 

Environmental remediation uses of lime in mining include 
treatment of the tailings that result from the recovery of precious 
metals, such as gold and silver. These tailings may contain 
elevated levels of cyanides, and lime is used to recover cyanides 
in such treatment processes as alkaline chlorination, Caro's acid 
(H,SO,), Cyanisorb™, and sulfur dioxide/air. 

Lime is used, generally in conjunction with soda ash, for 
softening municipal and plant process water. This precipitation 
process removes bivalent soluble calcium and magnesium 
cations (and to a lesser extent, ferrous iron, manganese, 
strontium, and zinc) that contribute to the hardness of water. 
This process also reduces carbonate alkalinity and total 
dissolved solids. Lime consumption for drinking water treatment 
increased slightly compared with that of 2008. 

In sewage treatment, the traditional role of lime is to 
control pH in the sludge digester, which removes dissolved 
and suspended solids that contain phosphates and nitrogen 
compounds. Lime also aids in clarification and in destroying 
harmful bacteria, The leading use in sewage treatment is 
to stabilize the resulting sewage sludge. Sewage sludge 
stabilization, also called biosolids stabilization, reduces odors, 
pathogens, and putrescibility of the solids. Lime stabilization 
Involves mixing quicklime with the sludge to raise the 
temperature and pH of the sludge to minimum levels for a 
specified period of time. In 2009, lime consumption for all 
е treatment decreased by about 28% compared with that of 

In flue gas desulfurization (FGD) systems serving 
coal-fired powerplants, incinerators (most are waste-to-energy 
powerplants), and industrial plants, lime is injected into the flue 
885 (0 remove acidic gases, particularly sulfur dioxide (SO,) 
and hydrochloric acid (HCI). It also may be used to stabilize the 
resulting sludge before disposal. Many FGD systems at utility 
powerplants аге now designed to produce byproduct gypsum 
d the SO, emissions. This byproduct material is suitable 
.. sem manufacturing gypsum wallboard, as an additive 
їп portland cement, and as a soil amendment in agriculture. 

: ча ны тау be used т another F GD-related market—to 
s : : trioxide (50,) emissions from selective catalytic 
E : ( А К) systems installed at powerplants to control 
pn à nitrogen oxides (МО). Utility powerplants were 
03% of omes of lime for F GD and accounted for 
У не йч GD market in 2009. Incinerators, industrial 
п ae M other FGD uses accounted for the remaining 7%. 
Mc о о all FGD markets—utility 
UE ud by 14 %, incinerators decreased by 8%, 
о o. B ee and other FGD markets 
төш RAE НЫ with those of 2008. Despite these 
utility powe , the specific use of hydrated lime for FGD at 
rplants actually increased by 16%, reflecting the 
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growing use of hydrated lime to treat SO, emissions from SCR 
systems. 

Lime is used by the pulp and paper industry in the basic 
Kraft pulping process where wood chips and an aqueous 
solution (called liquor) of sodium hydroxide and sodium 
sulfide are heated in a digester. The cooked wood chips (pulp) 
are discharged under pressure along with the spent liquor. The 
pulp is screened, washed, and sent directly either to the paper 
machine or to the bleaching plant. Lime is sometimes used to 
produce calcium hypochlorite bleach for bleaching the paper 
pulp. The spent liquor is processed through a recovery furnace 
where dissolved organics are burned to recover waste heat, 
sodium sulfide, and sodium carbonate. The recovered sodium 
sulfide and sodium carbonate are diluted with water and then 
treated with slaked lime to recausticize the sodium carbonate 
into sodium hydroxide (caustic soda) for reuse. The byproduct 
calcium carbonate is recalcined in a lime kiln to recover lime for 
reuse. The paper industry also uses lime as a coagulant aid in the 
clarification of plant process water. In 2009, consumption for 
pulp and paper production decreased by 6% compared with that 
of 2008. 

Lime is used to make precipitated calcium carbonate (PCC) 
a specialty filler used in premium-quality coated and uncoated 
papers, paint, and plastics. The most common PCC production 
process used in the United States is the carbonation process. 
tiene a lin ma ee 

| · ‘Ne reaction conditions determine 

the size and shape of the resulting PCC crystals. Lime used for 
АЗУ poen decreased by nearly 15% compared with that of 

The chemical industry uses lime in the manufacture of alkalis. 
Quicklime is combined with coke to produce calcium carbid 
which is used to make acetylene and calcium cyanid is E 
used to make calcium hypochlorite, citric id pi on М 
and other chemicals. | “cic, Petrochemicals, 

In sugar refining, milk-of-lime is used to raise the pH о 
product stream, precipitating colloidal impurities, The a 


is then removed by reaction with CO iDi 
to preci ium 
carbonate. 2 Precipitate calci 


compacted by conventional pavin 
a smooth base course for the new asphalt surface. | 
of lime for use in asphalt increased by 12% co | 
for 2008, but the 281,000 t sold was still 209; E 
sold in 2007. i 


n 2009, sales 
pared with those 
below the quantity 


employed as subbases, such as hydraulic с1а 
poor-quality clay and silty materials obtaine 
borrow pits. Lime also is used in base stabili 


includes upgrading the strength and consistency properties of 
О 
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aggregates that may be judged unusable or marginal without 
stabilization. Common applications for lime stabilization 
included the construction of airfields, building foundations, 
earthen dams, parking areas, and roads. 

Lime sales for soil stabilization tend to be cyclical, especially 
in large market areas, such as Texas. There is competition 
between lime, cement, fly ash, cement kiln dust, and other 
additives (liquid enzymes, for example). Choices made 
by consumers can depend on availability, price, contract 
specifications, soil chemistry, and State and Federal funding 
in the case of highway construction projects. In 2009, the 
soil stabilization market was adversely affected by the severe 
economic downturn and by reduced highway spending levels 
in major markets. The American Recovery and Reinvestment 
Act of 2009 was signed into law in February 2009. It allocated 
nearly $50 billion for transportation, but only $26.6 billion of 
that was for the repair or construction of highways or bridges. 
Bv the end of 2009, the Federal Highway Administration 
had authorized 10,000 projects (of which about 6,100 were — 
underway) in all States and territories for a total of $22.4 billion. 
This represented 84% of total funds available to States (U.S. 
Department of Transportation, 2010). In the case 01 Texas, the 
majority of funds were directed toward bridge construction 
and other projects that did not require soil stabilization. Total 
U.S. lime sales for soil stabilization decreased by nearly 40% 
(or 557,000 t) compared with those for 2008, and the decrease 
in sales from Texas lime plants accounted for 539^ of the 

ionwide decrease. 

м rh is used in the traditional building sector 
in mortars, plaster, and stucco. Standard cement mortars 
that include lime exhibit superior workability balances 
with appropriate compressive strength, as well low water 
permeability and superior bond strength. Lime 1s ко! 
constituent in exterior and interior stuccos aded Rue 
enhancing the strength, durability, and workability o Ларе 
finishes. А small amount of hydrated lime also 1s sedan the 
renovation of old structures built with lime mortars, which was 

dard before the development о! portland cement mortars. 
«ы ortland cement mortars аге incompatible with old lime 
мези аа lime also is used to make synthetic hydraulic 
mo ‘eich is pro duced by blending powdered hydrated lime 
ia бей pozzolanic or hydraulic materials. | 
"E U.S. Census Bureau collects data on construction 
deo for residential construction and 1o сво 
sidential construction. Although lime may be used in some 
ма nresidential construction, most is used in residential 
и. and the annual value of residential construction 
raceme | 27% compared with that of 2008 (U.S. Census 
cuia A Nearly all lime sold for traditional building uses 
д, "pt of hydrate; in 2009, sales of hydrated lime for 
ye | building uses decreased by 30% compared with those 
RM st of the lime (87% in 2009) sold for building uses 
5 qui imer at a handful of plants located in Nevada, Ohio, 
ма A 
Teran qus де also called refractory lime, is used 

à voie in tar-bonded refractory brick or monolithics 
мара red for use in BOF. Refractory brick also 18 used in 
nd many treatment and casting ladles, in argon oxygen 

e 
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decarburization and vacuum oxygen decarburization converters, 
in electric arc furnaces (EAF), and in continuous steel casting. 
Although the data reported in this chapter were rounded to one 
significant figure to avoid disclosing company proprietary data, 
the production of dead-burned dolomite decreased compared 
with that of 2008. Magnesita Refractories Co. (formerly LWB 
Refractories Co.) at its York, PA, plant and Carmeuse at its 
Millersville, OH, plant were the only significant producers. 
Although dead-burned dolomite is the primary form of lime 
used in refractories, hydrated lime may be used to produce silica 
refractory brick used to line industrial furnaces. 


Prices 


The average values per ton for the various types of lime are 
listed in table 5. All value data for lime are reported by type of 
lime produced—high-calcium quicklime, high-calcium hydrate, 
dolomitic quicklime, and dolomitic hydrate. To avoid revealing 
company proprietary data, value data for dead-burned dolomite 
are included with the averages for all types. 

Prices continued to increase, with quicklime prices increasing 
about $11 per metric ton and hydrate prices increasing about $19 
per ton, although the latter may also reflect a shift in product 
mix. Large price increases that went into effect beginning in 
2009 were announced by some of the leading lime companies 
in late 2008. It appears that, despite the decrease in sales, 
lime producers were able to push through higher prices. Fuel 
surcharges (not included in the 2008 prices reported in table 5) 
were applied by many of the lime companies in early 2008 but 
were no longer in effect in 2009, when fuel prices decreased 
dramatically. In recent years, lime companies have reported 
that they were unable to keep up with rising production costs, 
and the large 2009 price increases were lime company efforts to 
reestablish operating margins. 

The following average values are compared with those 
of 2008. The average for all types of lime sold increased to 
$103.80 per ton ($94.20 per short ton) or a 1376 increase. The 
average value for high-calcium quicklime sold increased by 
nearly 12% to $98.20 per ton ($89.10 per short ton), and the 
average value for dolomitic quicklime sold increased by nearly 
14% to $111.90 per ton ($101.50 per short ton). The average 
value of high-calcium hydrate increased by nearly 20%, and ш 
average value of dolomitic hydrate increased by more than 9». 


Foreign Trade 


The United States exported and imported quicklime, hydrated 
lime (slaked lime), hydraulic lime, and calcined dolomite | 
(dolomitic lime). Combined exports of lime were T 
(119,000 short tons) valued at $18.5 million. About пе 
exports went to Canada, with the — going to Ме 

9%), and other countries (276) (table 6). 
| о imports of lime were 422,000 t о i - 
tons) valued at $53.2 million, with 85% from Cana pi iin 
Mexico, and 1% from other countries (table 7). epu 
the primary source of quicklime (high-calcium an sof 
imports and accounted for 89% of the total, but ae 4 Mexico 
hydrated lime were more evenly split, with Canada 
accounting for 56% and 42%, respectively. 
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No tariffs are placed on imports of hydraulic lime, quicklime, 
and slaked lime from countries with normal trade relations 
(NTR) with the United States. A 3% ad valorem tariff is placed 
on imports of calcined dolomite from NTR countries. 


World Review 


Lime is not a commodity that is traded internationally. 
Traditionally, lime has been a low-value bulk product that 
could not be shipped long distances and compete with lime 
produced locally. Most countries have limestone or dolomite 
deposits and as a result are able to manufacture lime for their 
own consumption. There may be some trade between countries 
on a regional basis where distances are not too great, such as in 
the European Union, or to supply lime products of quality not 
locally available. 

With the exception of some industrialized nations, accurate 
lime production data for individual countries are difficult to 
obtain. Besides production by large commercial lime companies, 
lime is produced by small-scale manufacturers operating simple 
kilns to supply individual villages and by industries producing 
lime for captive consumption. These variations and the 
frequent confusion with limestone data make accurate reporting 
extremely difficult and certainly incomplete. In some cases, lime 
sales data have been used to estimate country production figures. 
Beginning in 2006, major revisions were made to the estimates 
for China based on new information. New estimates were made 
for India's lime production covering the period 2005—09, based 
on steel production and other market assumptions (table 8). 


Outlook 


Through the early part of 2010, the U.S. economy appeared 
to be showing signs of recovery. There were, however, 
existing factors that could derail the U.S. economic recovery 
by adversely affecting financial markets. These included debt 
problems in some European Union countries, the U.S. Federal 
deficit, and the large oil spill in the Gulf of Mexico that could 
negatively affect various industries in the region. A recovering 
U.S. economy would likely bolster lime sales in most markets, 
although construction may lag any recovery. 

In 2009, lime's largest market, steelmaking and related uses, 
recorded a decrease in consumption of 35% compared with that 
n 2008. This market segment normally accounts for about 3094 
of lime consumption, but in 2009, that percentage dropped to 
24%. U.S. raw steel production for the year to date through May 
was around 32.6 Mt (67% higher than the same period in 2009), 
which projected through yearend would equate to an annual 
production of 78 Mt (American Iron and Steel Institute, 2010). 
a ара with domestic raw steel production of 58.0 Mt 
2e e 91.9 Mt for 2008, 98.1 Mt for 2007, and 98.2 Mt for 
e 201 0 trend continues, then this would likely result in an 

crease in lime consumption for steelmaking to 5.2 Mt from 3.8 
Mt in 2009. 

Pa is the second leading end-use market for lime. With 
id onomy beginning to recover, electric power generation 
ES аге expected to increase compared with those of 2009. 
E accounts for nearly 50% of net electrical generation on 
annual basis, and it is these coal-fired powerplants that use 
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the majority of lime consumed for FGD. In 2010, this market is 
expected to recover some of the lost sales experienced in 2009. 

Longer term growth is still expected in the FGD and related 
markets as a result of EPA's clean air interstate rule (CAIR) 
or its replacement. The CAIR was designed originally to 
permanently cap emissions of SO, and NO, in 28 Eastern 
States and the District of Columbia and would reduce these 
emissions through a cap-and-trade system. The original CAIR 
was vacated in July 2008 by the Circuit Court for the District 
of Columbia Court of Appeals, finding that it had “тоге than 
several fatal flaws." In December 2008, the CAIR was revived 
when, upon rehearing, the court agreed with the EPA that the 
effect of vacating the CAIR was detrimental to the environment. 
The court partly reversed its original decision by remanding the 
CAIR to the agency for revision and reinstated the CAIR until a 
new rule is ready to replace it. The EPA informed the court that 
development and finalization of a replacement rule could take 
about 2 years (Demase and others, 2009). 

FGD systems that use limestone already dominate the utility 
powerplant market, and lime price increases in recent years 
have effectively taken lime out of consideration for use in large 
new wet FGD systems at powerplants. However, Opportunities 
continue to exist for dry lime FGD systems on smaller utility 
and industrial boiler units and for the use of hydrated lime to 
treat SO, wastes from SCR systems that control NO emissions. 

In conclusion, driven primarily by the recovering steel market 
domestic lime output in 2010 may increase by 10% to 15% to | 
between 17.4 and 18.2 Mt. It will likely, however, take years 
for lime demand to recover to the levels achieved prior to the 
recession, considering that it took more than a decade for lime 
consumption to climb back to previous levels after the maj 
1981-82 recession. ud 
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ТАВГЕ 1 
; SALIENT LIME STATISTICS"? 
BEEN 2005 2000 2007 2008 2009 
United States? e бан 
Number of plants' а 94 91 89 90 ' 83 
_ Sold ог used by producers: — — 1 1 
__Ошските  _ - "M" 
High-calcium . thousand metric tons _ 14,100 15,000 14,700 14,900 11,800 
Dolomitic do. 2.990. |. 2950 | 2700 2310 1,830. 
_____ Total она ||... de 17100 18,000 17.400 17.200 13,700 
__ Hydrated lim: Н | о. А 
| High-calcium | de 2,220 2,370 2.240 2,070 1,690 
|. Dolmiic == |  . do 44 | 409 — 352 358 261 
|| Toa å OoOO OOO O do. 2,700 2,780 2,590 2,420 1,950 
___ Dead-burned dolomite? do. 200 200 200 200 200 
— Grand total: - T 
Quantity E до. _ 20,000 21,000 20,200 19,900 15,800 
Value? ___ thousand dollars - 1,500,000 1,700,000 1,760,000 1,840,000 1,660,000 
m Average value _ dollars per metric ton _ 75.00 81.20 87.10 92.40 105.00 
___ Lime sold by producers: _ u S a 
___ Quicklime __ thousand metric tons _ 15,900 16,600 16,100 16.000 12.600 
. . Hydatedlime — do _ | 2,700 __ 270 | 2,590 2,420 1.950 
___ Тога ____-__"___-____ до. _ 18,600 19,400 18700 18400 14,500 _ 
___Маџе _ | .  — thousand dollars _ 1,370,000 1,560,000 1,600,000 1,690,000 1,510,000 
.. Lime used Бу producers _ |. thousand metric tons 1,490 1,620 1,530 1,470 1.260 
.. Vale . ^ .— thousanddollars _ 129,000 144,000 155,000 149,000 150,000 
Exports: "— | 
Quantity _ = ы до. _ 133 116 144 174 108 
Value _ ЕВ. 17,500 19,200 24,800 27.100 18.500 
_ Imports for consumption; __ EE E "m 
. Quantity — ^ thousand metric tons E 310 298 375 307 422 
Маце — __ — thousand dollars _ 33,100 36,300 49,600 39.400 $3.200 
. Consumption apparent thousand metric tons _ 20,200 21,200 20,400 20,000 6:100 
World, production o LL O 270,000 ' 284,000" — | 296,000 ' _ 307,000 У 299.000 e 


"Estimated. ‘Revised. do. Ditto. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"То convert metric tons to short tons, multiply metric tons by 1.102. 

Excludes regenerated lime; includes Puerto Rico. 

"Includes most producer-owned hydrating plants not located at lime plants. 

"Data are rounded to no more than one significant digit to avoid disclosing company proprietary data. 
"Selling value, free on board plant. 

"Source: U.S. Census Bureau. 

"Defined as sold or used plus imports minus exports. 
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Е Alabama | 


TABLE 2 
LIME SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE"? 


— —————— ————__ ————_————_-———— 


2008: 
Alabama 
Arizona, Colorado, Montana, Nevada, 

New Mexico, Utah, Wyoming 

_ California, Idaho, Oregon, Washington 
. Minois, Indiana, Missouri 
lowa, Nebraska, South Dakota _ 
_ Kentucky, Tennessee, West Virginia 
Ohio __ 
~ Pennsylvania 
Texas 

~ Wisconsin 


~ Arizona, Colorado, ‚ Montana, Nevada, 
New Mexico, Utah, Wyoming ______ 
~ California, Idaho, у, Oregon, Washington __ 


Е Illinois, Indiana, Missouri _ 
Е lowa, |, Nebraska, ‹ South Dakota 


——— 


~ Kentucky, Т Tennessee, West Virginia 
~ Ohio ЕЕ 

~ Pennsylvania _ 

_ Texas uu 
. Wisconsin 


__ nm 


"Revised. 


!Excludes regenerated lime. 


an Hydrated 


"-— Plants! - 


© 


-— 


Пол 00 w BO 


Ouicklime' Total 
(thousand (thousand (thousand 
metric tons)! _ metric tons) — metric tons)’ 
108 2,210 2,320 
241 2,610 2,850 
54 259 314 
453 3.380 ' 3,830 ' 
41 302 343 
136 2,670 ' 2,810 ' 
117 1,550 1,670 
186 942 1,130 
680 819 1,500 
162 690 852 
246 — 2.000 2.240 
2420 17.400 19.900. 
114 1,840 1,960 
195 2,310 2,500 
47 119 166 
371 2,650 3.020 
41 257 298 
102 2,110 2,220 
85 1,040 1,130 
167 818 985 
453 590 1.040 
145 606 751 
232... 1.470 — 1710 
ОО 190 —— 13800 — 1580 _ 


Value 


domno. 


$239,000 


254,000 
37,100 
337,000 ' 
31,600 
229,000 ' 
166,000 
126,000 
128,000 
71,500 
217,000 | 

~ 1,840,000 - 


225.000 


256.000 
28.200 
306.000 
29.500 
197.000 
129,000 
126.000 
105,000 
70.100 
184,000 _ 
. 1,660,000 - 


?Data are rounded to no more than three significant digits; may not add to totals shown 


Includes most producer-owned hydrating plants not located at lime plants. 


*To convert metric tons to short tons, multiply metric tons by 1. 102. 


*Includes dead-burned dolomite. 
Includes Arkansas, Florida, Georgi 
Puerto Rico, and Virginia. 


gia, Louisiana, Massachusetts, Michigan, Minnesota, North Dakota, Oklahoma, 
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TABLE 3 
LIME SOLD AND USED BY PRODUCERS IN THE UNITED STATES, BY USE!” 


(Thousand metric tons? and thousand dollars) 


Т 009) 2008 = || 2009 E 
Use Quantity! _ __ Value ___ Quantity! Value? " 
Chemical and industrial: - ПЦ НИ НИСИ 
_ Fenilizer, aglime and fertilizer ——————- Е 43 3,940 52 6,770 
Glass 206 19,000 106 10,900 
Paper and pulp — sss—<“CSsSSCS™ 865 79,900 814 83,900 
_ Precipitated calcium carbonate 1,110 102,000 944 109,000 
Sugar refining ——— ЕЕ 675 62,400 733 74,600 
Other chemical and industrial —— __ 1,500 139,000 1,240 143,000 - 
Total EM 4,400 406,000 3.890 428,000 
Metallurgical: — č | 15 
Steel and iron: ыы ым, 
© Basic oxygen furnaces | m СС 2,590 239.000 1,600 176,000 
Electric arc fumaces — ЕЕЕ 2,840 263,000 1,920 207,000 
Other steel and iron BEEN 431 39,800_ .300 28,800 
Total 5,860 542,000 3,810 411,000 
Nonferrous metallurgy” | = 255 1,370 127,000 1,080 107,000 
.. Тога! metallurgical а. 7,230 ____668,000 4900 ^ 519.000 
Construction: IEEE 
Asphalt — — — — МОНИКА 250 23,100 281 34,500 
. Building uses _ мы с сы 362 33,500 254 32,200 
_ боп stabilization — DEN 1,410 130,000 848 82,700 
__Other construction | CU SB 4,930 __39 4,300 
. . Total ыз ы ы ЕБС 2.070 191,000 1,420 154000 _ 
Environmental: __ MMC o 
__ Flue gas desulfurization (FGD): с 
. .Uulity powerplants Е. 3,630 335,000 3,110 274,000 
.. Incinerators — ee е: 235 21,700 216 25,100 
__ Industrial boilers and other FGD | о. 77____ 7,090 29 3,650 
_ Total. "PEN nme" 3,940 364.000 3,360 303,000 _ 
-Sludge treatment: | — "m 
.. Sewage __ — — ———— 118 10,900 86 9.450 
. _ Other, industrial and hazardous | —. I3 10,500 8. 8.500 
_ Toa  —  — — u 23] 21,300 167 18000 _ 
. Water treatment: — — NENNEN UM 
.. Acid-minedrainage —— č => 90 8,290 82 10,500 
... Drinking water ©з а a 945 87,300 963 99,600 
___ Wastewater 6. 597 55,200 630 __ 74,400 


Тога! TERRENUM: 


. Other environmental 
__ Total environmental — —  — 

Refractories (dead-burned dolomite) _ 
. Grand total FECE 


1.630 151.000 


1,680 


184,000 _ 


143 13,300 184 20,100 
5,950 550,000 5,390 525,000 


'Excludes regenerated lime. Includes Puerto Rico. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 
То convert metric tons to short tons, multiply metric tons by 1.102. 
"Quantity includes lime sold and used, where “used” denotes lime produced for internal company use for basic 


oxygen furnaces, magnesia, paper and pulp, precipitated calcium carbonate, refractories, and Sugar re 


`The U.S. Geological Survey does not collect value data by end use; the values shown 


lime values. 


“Мау include alkalis, calcium carbide and cyanamide, calcium hypochlorite, citric acid, 
grease, oil well drilling, petrochemicals, tanning, and other uses. Magnesia is included h 


proprietary data. 


fining. 


u 200 ? 19,700 ? 200 8 30.000 8 
: 19,900 1,840,000 15,800 1,980,000 


——————  —. 


are mainly derived from average 


food (animal or human), oil and 
ere to avoid disclosing 


"Includes aluminum and bauxite, magnesium, ore concentration (copper and gold) and other nonferrous uses 
Data are rounded to no more than one significant digit to avoid disclosing company proprietary data 


9 8 а . 
Value was derived from an average lime value per metric ton rather than a s 


of dead-burned dolomite. 


pecific average value per metric ton 
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TABLE 4 


HYDRATED LIME SOLD OR USED IN THE UNITED STATES, BY END USE"? 


(Thousand metric tons? and thousand dollars) 


ОБЛИНИ ИКЕ 
Use Quantity _ Value Quantity" _ Value | 
Chemicalandindustrial ооо 571 61,200 482 66,700 
Construction: ee "m 
"Asphalt SUP NE | 215 23,100 251 31,700 
НИ te 354 38,000 248 31.600 
“Soil stabilization _______- м 564 60.400 310 30,400 
— Other construction —— — — — —————- И ВО оо 1.420 
Total СЕ 1.140 123.000 821 95,100 
Environmental; __ 0 7 - 

Flue gas desulfurization (FGD): | | |... 

7 Utility powerplants — —— — 97 10.400 113 14.800 
m cT 31 3,330 м 4070 
~ — Industrial boilers and other FGD зе 380 19 2610 
m MEME T 6а __ 17.600 163 _ 21.500 
_ Sludge treatment: — _ Mw 

(Sewage | _ О 30 3,260 16 2,270 

_ Other sludge treatment _ — — _ | 44 _ 4690 | |. 28 _ 3.830 
| Toal _ 74 | 7,940 44 6.100 
Water treatment: __ 22-5 
|. Acid-mine drainage — 69 7,350 46 6,320 
СО Drinking water _ ^ __ _ Ai 161 17,200 138 18.000 

Wastewater — 2o DE 160 17,200 193 24,200 
NE = ee ~~ 390 41,800 377 48,500 
_ Other environmental — EBENEN, Ё Е 42 4.490 38 4,790 

Metallurgy _____ ____ — | m | 40 4,340 30 4,010 

n Grand total 2.420 260,000 1,950 — 247,000 


!Excludes regenerated lime. Includes Puerto Rico. | 
?Data are rounded to по more than three significant digits; may not add to totals shown. 

*To convert metric tons to short tons, multiply metric tons by 1.102. 

‘Quantity includes hydrated lime sold and used, where "used" denotes lime produced for internal 


company use in building, chemical and industrial, and metallurgical sectors. 


5 у 
The U.S. Geological Survey does not collect value data by end use; the values shown are mainly 
derived from an average value per metric ton of hydrated lime. 


TABLE 5 
LIME PRICES! 
|. 2008 7 2009. 
Dollars per Dollars per Dollars per Dollars per 
TEE Туре — metric ton short ton? metric ton short ton? 
Sold and used: | Е НИН 
_ Quicklime " 89.90 81.60 102.00 92.50 
. Hydrate B 10720 | 97.30 126.40 114.70 
Average all types 0 92.40 83.90 m 105.00 5 195.20 
Sold: 
 High-calium quicklime ___ 87.80 79.70 98.20 89.10 
_ Dolomiti quicklime —  — 98.50 89.30 111.90 101.50 
Average quicklime _____ __ 8920 80.90 100.00 ______90.70 
. High-caleium hydrate 103.90 94.30 124.60 113.00 
Dolomitic hydrate |... 12640 114.70 138.20 125.30 
_ Average hydrate —— i0720 9730 126.40 114.70 
Average all types’ 91.70 83.20 103.80 94.20 


| 
Ау . 
erage value per ton, on a free-on-board-plant basis, including cost of containers. 


2 ; , 3 
en values in metric and short tons were rounded independently. 
Includes dead-burned dolomite. 
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Hydraulic lime: 


_ Canada 


. Other 


_ Angola 


_ Grand total - 


TABLE 6 


U.S. EXPORTS OF LIME, BY TYPE! 


Type 
Calcined dolomite: _ 
. Canada О 
Japan | 
. Other 
Total 


_ Austria | 
_ Bahamas, The 


—_ — o e 


Saudi Arabia 
Other 
.. Total 


Quicklime: 


_ С апада 
Costa Rica 
| | Mexico. 


|. Total | | 
Slaked lime, hydrate: "DEDE 


Canada 

_ Nigeria _ 
Other. 
Total 


Revised. -- Zero: 


(Metric tons and dollars) 


_ 2008 2009 _ 
Quantity’ __ Val? Quantity? Value 

65.000 510,100,000 ' 43,100 $7,200.000 
567 566,000 з Е 
303 ' 101,000 ' 370 119,000 
65,800 —— 10,700,000 43,400 7320000 
000 ______ 43.400 7,320,000 
= = 667 120,000 
307 60,000 209 56,900 
4,400 917,000 4,880 916,000 
265 47,800 | 6,730 
298 ' 304,000 ' 337 145000 
_ $3170 1,330,000 6,090 240,000 
i 06,090 1,240,000 
81,800 10,500,000 34,200 5,610,000 
80 24,800 477 150,000 
5,490 536,000 9,710 1,030,000 
515" 923,000 ' 151 319,000 
87,900 12.000.000 44,500 7,100,000 
$000 _______44,500 _ 7,100,000 
857 428,000 18 4,980 
13,700 2,340,000 13,600 — 2,620,000 
662 179,000 449 122.000 
133° 74,200" —— 42 72,600 
18,400 3,020,000 14,100 2.820.000 
174,000 — 27.100.000 ______108,000 — 18,500,000 


Data are rounded to no more than three significant digits; may not add to totals shown. 
"To convert metric tons to short tons, multiply metric tons by 1.102. 


"Declared free alongside ship valuation. 


Source: U.S. Census Bureau. 


43.11 


43.12 


TABLE 7 
U.S. IMPORTS FOR CONSUMPTION OF LIME, BY ТҮРЕ! 


(Metric tons and dollars) 


2008 (0200 
Type Quantity Value — Ри Quantity" (00 vale _ 
Cakineddolomite ы о 
_ Canada M 17.600 — $2,130,000 7740  $1.200.000 
EU EN m - = 33,000 2.520.000 

Other cece 86 7:300 8, 13,800 
ri RR 17300 2200000 _ 40.700 3.730.000 
Hydraulic lime: _ __ 

Canada mE" -- -- 53 10,900 
(Fame о 194 132,000 181 113,000 

Mexico 000 286 32,700 61 7,520 
: Netherlands ORE 40 31,300 72 25.500 
Other 0. || 69' 63,400 ' 56 — 27,800 
| Toal __ ogor 260000 423 _ 185,000 
Quicklime: NEC 
_ Сапа — oo 238.000 — 29,700,000 322.000 — 40.100.000 
“Mexico 5,950 429,000 5.070 553,000 
Other _____ нь 1,730 386.000 1.180 682.000 
таа 245.000 30,500.000 ___ 7379.000 41,300.000 
Slaked lime, hydrate: — — 

Canada — РЦ 19,000 2,340,000 29,200 3,680,000 
(Mexiko __ Е 23400 3,100,000 22.100 3.210.000 
Other o o aaa 717" 980.000 ' 1.100 1,070,000 
Total _ _ 43200 — 642000 52300 ~ 7.960.000 

Grand total = 307,000 _ 39,400,000 - 422.000 53,200,000 


"Revised. -- Zero. 


1 MP ү 
Data аге rounded to no more than three significant digits; may not add to totals shown. 
2 А 

To convert metric tons to short tons, multiply metric tons by ! .102. 


3 : А 
Declared cost, insurance, and freight valuation. 


Source: U.S. Census Bureau. 
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TABLE 8 
QUICKLIME AND HYDRATED LIME, INCLUDING DEAD-BURNED DOLOMITE: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


FEM Country DM 200 _ 2006 2007 2008 
Australia" NEM -____-___ 1,500 1,600 1,600 2,200" — 
Austria ЛУ РЦ ЕЕ 460" 465 ' 491 ' 612 
Belgium®* — 5 2,300 2,400 2,400 ' 2,300 
Bosnia and Herzegovina 186 218 237 216 
Brazil _ MEME 6,500 7,057 7,393 ' 7,400 "* 
Bulgaria" ЕЕ mE 1,352 1,409 1.443 ' 1,500 
Canada 6 2,289 2,185 2,134 2,069 
Chile“ BEEN 600 660 720 ' 690 ' 
China НН 150,000 160,000 170,000 180,000 
Croatia^* 250 ' 260 "3 572 "5 600 ' 
Czech Republic шет: 1,211 1,218 1,277' 1,200 "€ 
Egypt 800 800 1,000 "5 1,000 "5 
Finand — 430 430 517 "3 482 "5 
Fane^* —— stsi‘“‘<‘<aua aa; 3.300 4,000 4,000 4,000 
Germany о 7 6,823 7,119 7,218 7,313 
Hungry 500 500 500 500 
маа 11.000 ' 12.000 ' 12,000 ' 13,000 
Ian Se е 2.500 2,600 2.600 2.700 
Israel M NE 166 158 282 481 
Кајуг о СЕЕ Hi 6.300 5.900 6,000 6.000 
атава ^5. - — айа 0 SES eru 270 304 277 313 
Japan, quicklime опу 8,879 9,014 9,359 9,528 
Kazakhstan НЕ и 702 769 828 885 
Korea, Republic off — 3,600 ° 3,700 ' 3,900 ' 4,000 
ааа 700 800 1,300 900 
Mexico S EE 6,500 6,500 6,200 ' 6,000 
Peu 7 ОТК 215 216 215° 215 
аа 1,749 1,936 2,143 1,952 
Romanias O O ИО 1,791 ° 1,942 2,000 ' 2.000 
Ri: © °°. oe 8,200 8.200 8.200 8,200 
Saudi Araba оо UU 360 360 400 400 
Бара сас 400 ' 377 320 320 
Slovakia CC ee 946 1,104 1,123 1,082 
Slovenia — EM i 1,500 1.500 1,500 1.500 
South Africa, burnt lime sales Е ЕЕ 1,417 1,585 1,599 1,593 
Spain® $ — — 1,818 ° 2,000 2,000 2,000 
Sundae Oe Алл 740 ' 750 ' 780 ' 750 ' 
Taiwan’ cc M ga eee 444 ° 450 470 450 
Твайа о И 800 800 800 800 
Tunisia = ee XS MES 424 401 395 369 ' 
Turkey* * Е | 3,600 ' 3.800 ' 4,000 ' 4,000 
UniedKingdom о ооо ооо 2,000 2.000 2,000 1,500 
United States, including Puerto Rico — 20,000 21,000 20,200 19,900 
Venezuela i АА m 400 400 400 400 
Vou. 2. oo ee 1,737 1,592 ' 1,438 ' 1,679 
Zambia‘ кк: 180 180 190 150 
Other? - с cH 1.760 ' 1,710 ' 1,690 ' 1.750 
Total BERE MdL RN 270,000" 284,000" 296,000 


"Estimated. Preliminary. ‘Revised. МА Not available. 


307,000' | 299,000 _ 


"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may no 
аре includes data available through March 29, 2010. 

"In addition to the countries listed, Argentina, Chad, Iraq, Nigeria, Pakistan, Syria, and several oth 
data are not reported; available general information is inadequate to formulate reliable estimates of output levels. 


*Production estimate based on sales only; data may be incomplete. 


EC 


2.000 
500 
2,000 
210 
7,450 
1.500 
1,601 
700 
185,000 
600 
1.200 
1,000 
500 
3,500 
6,000 
500 
13.000 
2,700 
480 
6,000 
300 
8,400 
804 
3,600 
800 
5.500 
216 
1,950 
2,000 
7,000 
400 
320 
1,080 
NA 
1,375 
2,000 
600 
450 
750 
370 
3,800 
1,500 
15,800 
400 
1,700 
150 
1,710 


t add to totals shown. 


er nations produce lime, but output 
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TABLE 8—Continued 
RNED DOLOMITE: WORLD PRODUCTION, BY COUNTRY"? 


QUICKLIME AND HYDRATED LIME, INCLUDING DEAD-BU 
"t Е а 


—— ——— ЕНЕРШЕ ЕЕЕ == — 


*Reported figure. 
*Includes hydraulic lime. 
"Montenegro and Serbia formally 


2006 from each other and dissolved their union. 


declared independence in June 
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By Brian W. Jaskula 


Domestic survey data and tables were prepared by Susan M. Weaver, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


In 2009, lithium consumption in the United States was 
estimated to be 1,300 metric tons (t) of contained lithium, 

43% less than the consumption in 2008 and 46% less than in 
2007. Decreased U.S. consumption was primarily the result of 
deteriorating market conditions for lithium-based products in 
the United States owing to the worldwide economic downturn. 
Consumers may have run down their existing inventory 

of lithium compounds in 2009 instead of purchasing new. 
Therefore, actual lithium consumption may have been greater 
than the 1,300 t reported, but no data were available to support 
a higher estimate. Lithium carbonate consumed in industrial 
applications and used as a raw material for other lithium 
compounds in the United States was produced at a domestic 
brine operation in Nevada and imported from Argentina and 
Chile. 

Lithium has historically been mined from two distinct 
sources—continental brines and hard rock ore. Chile was the 
world's leading producer of lithium carbonate with production 
from two lithium brine operations on the Salar de Atacama 
in the Andes Mountains. Concentrated brines were processed 
at two lithium carbonate plants in Antofagasta. In the United 
States, production continued at a lithium brine operation with an 
associated lithium carbonate plant in Silver Peak, NV. Lithium 
carbonate and lithium chloride also were produced from brines 
from the Salar del Hombre Muerto in the Andes Mountains 
In Argentina. In China, lithium carbonate was produced from 
brines from the Zabayu Salt Lake in western Tibet and from the 
Dongtai and Xitai Salt Lakes in Qinghai Province. 

Australia was, by far, the leading producer of lithium 
mineral concentrates, and Brazil, Canada, China, Portugal, and 
Zimbabwe also produced significant quantities. China was the 
only country that produced large quantities of lithium carbonate 
from concentrates, mostly from imported Australian spodumene. 
A large percentage of the lithium carbonate produced in South 
America was exported to the United States for consumption in 
Industrial applications and as feed material for the production 
of downstream lithium compounds, such as lithium hydroxide 
monohydrate, lithium metal, and organic lithium compounds. 

Despite the reduced consumption of lithium in 2009, 
Worldwide lithium resource exploration (led predominantly by 
е and Canadian startup companies) more than doubled 
end with that of 2008. The continental brine and clay 
ШЕ nd Nevada were a major focus of this exploration 
Аш ч, States, as were the pegmatite and oil brine | 
dm 50 Сапада, and the pegmatite resources of Australia. 
о Argentina, Bolivia, and Chile saw significant 

оп of their continental brines. 


Legislation and Government Programs 


bio: the authority of the American Recovery and 
nvestment Act of 2009 (ARRA; Public Law 111—5), the 
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U.S. Department of Energy (DOE) awarded $1.5 billion in 
grants to accelerate the development of U.S. manufacturing 
and production capacity of batteries for electric-drive vehicles 
and battery recycling. The grants represent the largest single 
investment in advanced battery technology for hybrid and 
electric-drive vehicles ever made, and lithium-ion battery 
technology figured prominently in the awards (U.S. Department 
of Energy, 2009b). ARRA also funded grants for Smart Grid 
demonstration and energy storage projects that included 
large-scale lithium-ion batteries for energy storage (U.S. 
Department of Energy, 2009c). 

As part of its Advanced Technology Vehicles Manufacturing 
Incentive Program, the DOE loaned Nissan North America, Inc. 
$1.6 billion to convert its Smyrna, TN, plant to produce electric 
cars and lithium-ion battery packs. Tesla Motors received 
a $465 million loan from the DOE to build an automobile 
manufacturing facility in southern California and a facility in 
Palo Alto, CA, to assemble lithium-ion battery packs, electric 
motors, and electric-drive trains (U.S. Department of Energy, 
2009а). Fisker Automotive, Inc. received $528 million for the 
development and production of two lines of lithium-ion battery 
powered plug-in hybrid electric vehicles (U.S. Department of 
Energy, 20094). 


Recycling 


To begin the process of ramping up their respective lithium 
battery recycling infrastructures, the Governments of the United 
States and Germany invested in a private energy company 
in 2009. As part of ARRA, the DOE awarded $9.5 million to 
California-based battery recycler Toxco, Inc. to construct the 
first U.S. recycling facility for lithium-ion vehicle batteries. The 
company has recycled lithium metal and lithium-ion batteries 
since 1992 at its Canadian facility in British Columbia. Toxco 
planned to expand its existing facility in Lancaster, OH, that 
currently recycles the nickel-metal hydride and lead-acid 
batteries from hybrid-electric vehicles (Hamilton, 2009). In 
Germany, Chemetall GmbH was awarded $8.4 million by the 
Federal Ministry for the Environment, Nature Conservation, 
and Nuclear Safety to set up a pilot plant at the company’s 
Langelsheim facility for the recycling of lithium-ion batteries 
(Rockwood Holdings, Inc., 2010, p. 5, 17). Japan’s Nippon 
Mining & Metals Co., Ltd. announced plans to open a 
commercial-scale plant to recycle lithium-ion batteries. The 
commercial operation was planned to open in 2011 after the 
completion of a pilot plant demonstration (Platts Metals Week, 


2009). 
Production 


The U.S. Geological Survey (USGS) collects domestic 
production data for lithium from a voluntary canvass of U.S. 
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operations. The only U.S. lithium carbonate producer, Chemetall 
Foote Corp. (a subsidiary of the German company Chemetall, 
which is owned by Rockwood Holdings, Inc., of Princeton, NJ) 
responded to the survey, representing 100% of total production. 
Production and stock data were withheld from publication to 
avoid disclosing company proprietary data (table 1). It is known, 
however, that production decreased in 2009 from that of 2008 
owing to the worldwide economic downtum. 

Chemetall Foote produced lithium carbonate from brines 
near Silver Peak, NV. The company’s other U.S. lithium 
operations included a lithium hydroxide plant in Silver Peak; a 
butyllithium plant in New Johnsonville, TN; and facilities for 
producing downstream lithium compounds in Kings Mountain, 
NC. Chemetall Foote’s subsidiary in Chile, Sociedad Chilena 
de Litio Ltda., produced lithium carbonate and lithium chloride 
from a brine deposit. 

In August, the DOE awarded Chemetall Foote $28.4 million to 
expand and upgrade the production of lithium compounds used 
in batteries at the company’s Silver Peak and Kings Mountain 
processing plants (Rockwood Holdings, Inc., 2010, p. 80). 

FMC Corp.’s Lithium Division produced a full range of 
downstream compounds, lithium metal, and organic lithium 
compounds at its facilities in Bessemer City, NC, and, until 
March 2009, Bayport, TX. In response to the weaker market 
conditions for lithium-based products resulting from the 
worldwide economic downturn, FMC closed its Bayport 
butyllithium facility and consolidated all U.S. butyllithium 
production at its Bessemer City facility (FMC Lithium, 2009). 
The company met its lithium carbonate and lithium chloride 
requirements with material produced at its operation in 
Argentina. In March, the DOE awarded a $3 million grant to 
FMC’s Center for Lithium Energy and Advanced Research to 
scale up production of a proprietary product known as stabilized 
lithium metal power used for high-energy Li-ion battery 
cathodes (Jackson, 2010). 

In May and September, American Lithium Minerals, Inc. 
acquired several lithium brine prospects in Esmeralda County, 
NV, from GeoXplor Corp., a private Nevada company. The 
lithium brine prospects were within the Great Basin Province 
of the southwestern United States. In September, the company 
announced that a gravity survey and electromagnetic survey 
would be conducted on one of the prospects to delineate the 
appropriate drill targets (American Lithium Minerals Inc. 
2009a; 2009Ь). | 

California-based Simbol Mining Corp. purchased and 
relocated the assets and intellectual property of Limtech Lithium 
Industries, Inc., a Canadian lithium processing company 
which previously sold high-purity lithium carbonate to battery 
manufacturers in Japan. Simbol planned to use the 500-metric- 
ton-per-year (Uyr) lithium carbonate processing plant to extract 
lithium and other high-value mineral commodities used in 
batteries from geothermal fluids by using a unique reverse 
osmosis process. If successful, Simbol's geothermal brine 
е would eliminate ће need for solar evaporation, а crucial 
e" den rim in more common lithium brine operations 

In February, Rodinia Minerals, Inc. (Vancouver, British 
Columbia, Canada) acquired 250 unpatented inng claims in 
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Clayton Valley, Esmeralda County, NV, from GeoXplor Corp. 
The mining claims were adjacent 10 Chemetall Foote’s lithium 
brine operation. By yearend, Rodinia completed gravity and 
two-dimensional seismic surveys of the claims and began a 
three-hole drilling program to test the lithium-bearing aquifers 
(Rodinia Minerals, Inc., 2009a, b). 

in December, Westem Lithium Canada Corp. (Vancouver, 
British Columbia, Canada) completed the drilling process on the 
second of its five lithium-rich hectorite clay deposits at its Kings 
Valley, NV, project. The drilling operation, from which core 
samples would be evaluated in an independent technical and 
economic assessment in early 2010, was performed to determine 
if additional years of mine life could be added to the hectorite 
operation. The second deposit was approximately seven times 
larger than the first deposit. Based on exploration of the area 
performed by Chevron Resources, Inc. (a subsidiary of Chevron 
Corp.) in the 1980s, Western Lithium Canada Corp. estimated 
that 2 million metric tons (Mt) of contained lithium may be 
available (Western Lithium Canada Corp., 2009; 2010). 


Consumption 


Lithium is sold as brines, compounds, metal, ог 
mineral concentrates depending on the end use. Lithium $ 
electrochemical reactivity and other unique properties have 
resulted in many commercial lithium products. For many 
years, most lithium compounds and minerals were used in the 
production of ceramics, glass, and primary aluminum. Gro 
in lithium battery use and decreased use of lithium in aluminum 
production has resulted in batteries gaining market share. For 
2009, Chilean lithium producer Sociedad Química y Minerà de 
Chile S.A. (SQM) listed the main global markets for lithium | 
products as follows—ceramics and glass, 30%; batteries, 21% 
lubricating greases, 10%; air treatment, 5%; metallurgical, 5%; 
primary aluminum production, 3%; and other uses, 26% (de 
Solminihac, 2010, p. 11). The «other uses" category represen 
several smaller end uses that may have included alloys, 
construction, dyestuffs, industrial bleaching and sanitation, 
pool chemicals, and specialty inorganics (FMC Corp., 2008). 
Roskill Information Services Ltd. offered different consumption 
estimates for 2009 but confirmed that ceramics and glass 
remained the top global market for lithium. Roskill’s estimate 
were ceramics and glass, 31%; batteries, 23%; lubricating 
greases, 9%; primary aluminum production, 696; air treatmen 
6%; continuous casting, 4%; rubber and thermoplastics, 4%, 
pharmaceuticals, 2%; and other uses, 15% (Baylis, 201^. | 
p. 11). Domestic end uses for lithium materials may not direct? 
correspond to worldwide consumption, but the data nec 
for making more reliable estimates were not available. 

In 2009, the decline in U.S. lithium consumption COP” ga 
attributed to decreased consumption in most end uses pem 
slowdown in the economy that began in the second half of 
If lithium concentrates were included in lithium consumpt® 
estimates, the leading use of lithium in the Unit SE ы 
was in ceramics and glass manufacturing processes: Noli s 
concentrates, however, were produced in the United а М А 
direct application in ceramics and glass manu асіше, m" making 
statistics do not specifically identify lithium ore imports 
it difficult to accurately estimate end uses: 
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In 2009, most lithium batteries were manufactured in Asia, 
with 39% of lithium-1on battery production concentrated in 
Japan, 36% in China, and 20% in the Republic of Korea (Evans, 
2009). Lithium's natural properties make it one of the most 
attractive battery materials of all the elements. In 2008 (the most 
recent year for which data are available) lithium-ion battery 
production represented 75% of the total portable rechargeable 
battery market worldwide, and growth was expected to continue 
(SBI Reports, 2009). Worldwide, rechargeable lithium batteries 
powered most cellular telephones and laptop computers, as well 
as many heavy-duty power tools. Automakers were working 
on lithium batteries for hybrid electric vehicles (НЕМ), plug-in 
hybrid electric vehicles (PHEV), and pure electric vehicles 
(EV). 

U.S. primary aluminum production, and lithium consumption 
in that end use, declined during 2009 because aluminum 
production was curtailed owing to a significant drop in the 
price of aluminum in the second half of 2008, which continued 
throughout 2009 (Bray, 2010). 

Additional information concerning other lithium end uses 
can be found in the lithium chapter of the 2006 U.S. Geological 
Survey Minerals Yearbook, volume I, Metals and Minerals. 


Prices 


Customs values for lithium carbonate imports to the United 
States were used as an indication of the trends in lithium 
pricing, although they never exactly reflected the producers' 
prices for lithium carbonate. The average customs unit value 
for imported lithium carbonate was $4.53 per kilogram, slightly 
higher than that of 2008. The average unit customs value of 
litium hydroxide decreased about 6%. The average unit value 
of exported lithium carbonate was 1994 higher than in 2008 and 
more than 50% higher than the average unit value of imported 
carbonate. This suggests that the material exported from the 
United States was higher quality lithium carbonate than that 
Which was imported. 

| In September, SOM announced that it would reduce its 
lithium carbonate and lithium hydroxide prices by 20% for 
contracts effective January 2010. The company indicated that 
Its lithium carbonate prices, which ranged from $6.20—$6.60 
per kilogram in 2009, would be lowered to $5.10—$5.30 per 
kilogram (Tran, 2010). 

At yearend, glass-grade spodumene (5% lithium oxide) was 
reported to be selling for $363 to $408 per metric ton. Australian 
Spodumene producer Talison Lithium Ltd. (formally Talison 
Minerals Pty, Ltd.) announced in November that it would 
Increase prices for technical-grade spodumene for contracts 
effective January 2010. The prices are expected to increase 
E to $430 per metric ton (Industrial Minerals, 2009b; 


Foreign Trade 


In 2009, total exports of lithium compounds from the United 
States decreased 35% compared with those of 2008. About 34% 
ofall 0.8, exports of lithium compounds went to Japan, while 
18% went to Germany, and 13% went to the United Kingdom. 

The remainder was divided among many other countries (table 2). 
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Imports of lithium compounds decreased by 40% in 2009 
compared with those of 2008. Of the 10,000 t of lithium 
compounds imported, 61% came from Argentina, 33% from 
Chile, and the remainder from several other countries (table 
3). This was the first year that most lithium imports originated 
from Argentina, rather than Chile. Lithium concentrates from 
Australia, Canada, and (or) Zimbabwe may have entered the 
United States, but because these materials have no unique 
import code, no import data were available. The United States 
was the largest importer of lithium carbonate and lithium 
chloride in the world. 


World Review 


World lithium production (excluding U.S. production) was 
estimated to be 18,800 t of lithium contained in minerals and 
compounds їп 2009, a decrease of 27% from that of 2008. 
Gross weight production figures for lithium carbonate, lithium 
chloride, and lithium mineral concentrates are listed in table 4. 
Argentina, Chile, China, and the United States were the leading 
producers of lithium carbonate. Significant quantities of lithium 
compounds and concentrates also were produced in Australia, 
Brazil, Canada, Portugal, and Zimbabwe. C ongo (Kinshasa), 
Namibia, Russia, Rwanda, and South Africa have produced 
concentrates in the past. Several brine Operations were under 
development in Argentina; spodumene mining Operations were 
under development in Australia, Canada, and F inland; anda 
Јадагне mining operation was under development in Serbia. 
Pegmatites containing lithium minerals have been identified 
in Afghanistan, Austria, F rance, India, Ireland, Mozambique 
Spain, Sweden, and Zaire, but economic conditions have | 
по! favored development of the deposits. Lithium has been 
identified їп subsurface brines in Bolivia and Israel. Companie 
in F rance, Germany, Japan, the Republic of Korea Russia 
Taiwan, and the United Kingdom produced downstream lithi 
E eed imported lithium carbonate, = 

опа lithium consumption was reporte 
16,000 to 17,000 t of lithium ES in -—À У 
compounds in 2009, a decrease of approximately 259 
SOM's consumption estimate of 2008 | 4 zm 
| (де Solminihac, 2010 
р. 10). А different accounting of total world lithium | 
consumption was reported by Воск; ; 
which indicated puma к nam "n 3 WM 
contained in minerals and compounds in 2009 judi 
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In 2008, China and Europe were estimated to be the largest 
consumers of lithium in the world, at 29% and 28% of total 
consumption, respectively. Other consumers included Japan, 
18%; North America, 13%; Republic of Korea, 5%; India, 

3%; South America, 2%; Russia, 1%; and other, 1% (Roskill 
Information Services Ltd., 2009, p. 155). 

Argentina. —FMC has been operating its facility at the Salar 
de Hombre Muerto since 1998. It was initially designed to 
produce about 12,000 Џуг of lithium carbonate and about 5.500 
Џуг of lithium chloride (North American Mineral News, 1998). 
In 2009, its lithium carbonate production capacity was 17,000 
t/yr (Moores, 2009b). Lithium chloride production was more 
than 8,800 t in 2007. Production of lithium carbonate was 
estimated to be 7,000 t, a decrease of 30% from that of 2008. 
Production of lithium chloride was estimated to be 5,500 t, a 
decrease of 29% from that of 2008. 

In 2009, Sentient’s Rincon Lithium Ltd. continued ramping 
up pilot production at the Salar del Rincon in Salta Province and 
expected to achieve a lithium carbonate production rate of 1,500 
t/yr in 2010. The lithium operation was designed to produce 
10,000 t/yr of lithium carbonate, 4,000 Џуг of lithium hydroxide, 
and 3,000 t/yr of lithium chloride (Industrial Minerals, 2010а). 

Australian exploration company Orocobre Ltd. announced 
in 2009 that its Olaroz lithium project at the Salar de Olaroz 
in northwestern Argentina contained 1.5 Mt inferred lithium 
carbonate resources. А scoping study was completed indicating 
the potential to develop a long-life operation with production 
of 15,000 t/yr of lithium carbonate. Orocobre also established 
a joint venture with Japanese trading house Toyota Tsusho 
Corp. Toyota Tsusho, a key supplier to Toyota Motor Corp. and 
several large Asian technology companies including Panasonic 
Corp. and Sanyo Electric Co., Ltd., anticipated using the joint 
venture as a means to secure low-cost lithium for its automotive 
and battery industry partners (Industrial Minerals, 2010b). 

In 2009, Canadian exploration company Lithium Americas 
Corp. formed the Cauchari—Olaroz Salars project on the Рипа 
plateau in northwestern Argentina. By yearend, a surface brine 
program, seismic geophysical program, nine reverse circulation 
drill holes, and five diamond drill holes were completed. The 
company entered into a strategic investment agreement with 
the Japanese firm Mitsubishi Corp., and completed a strategic 
investment agreement with Canadian car parts manufacturer 
Magna International Inc. The companies purchased 4.196 and 
13.3%, respectively, of Lithium America's common shares in 
an effort to secure low-cost lithium supplies for their respective 
company's electric vehicle batteries (Hoffman and Keenan 
2010; Lithium Americas Corp., 2010, p. iv, 9-12). | 

Canadian-based resource company Lithium One Inc formed 
the Sal de Vida lithium brine project at the Salar del Hombre 
Muerto. The company conducted systematic sampling of the 
near-surface e during the fourth quarter of 2009. A drilling 
program was 2150 initiated in ithi 
о December (Lithium One Inc., 

In December, Rodinia Minerals Inc. acquired a lithium 
deposit in the Salar de Salinas Grandes, in Jujuy Province 
Previous studies on the brine chemistry in the salar found. 
lithium concentrations in excess of 400 parts per million and 
magnesium-to-lithium ratio of 3.75:1 (Metal-Pages, 2 | 
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Australia.— About 70% of the world’s supply of lithium 
minerals was produced by Talison Lithium from its deposit in 
Western Australia, which reportedly is the largest spodumene 
deposit in the world (Department of Mines and Petroleum, 
2009, p. 46). The company reported spodumene production of 
approximately 197.000 t in 2009 from its 260,000-t/yr plant, а 
decrease of 18% from that of 2008 (Department of Mines and 
Petroleum, 2010, p. 21; Talison Lithium Ltd., 2010). Lower 
grade spodumene was exported to China where it was conv 
into a range of lithium chemicals. Higher-grade spodumene was 
exported to Asia, Europe. and the United States where it was 
consumed by the ceramics, foundry, glass, and steel industries. 
In 2009, to meet future lithium demand, Talison continued 
improvements at the high-grade and low-grade sections of 
their lithium minerals plant with additional equipment and a 
new process to increase the lithia content in their spodumene 
concentrate (Geoscience Australia, 2009, p. 41). 

In November, Galaxy Resources Ltd. officially broke ground 
at its Mount Cattlin spodumene operation, near Ravensthorpe 10 
Western Australia. A definitive feasibility study for its Jiangsu 
lithium carbonate processing plant in Jiangsu Province of China 
was completed in October, and construction for the Jiangsu 
plant was scheduled to commence during the second quarter 
of 2010. Battery-grade lithium carbonate production capacity 
was set at 17,000 t/yr. An offtake agreement between Galaxy 
Resources and Mitsubishi was finalized and signed in February 
2010, which gave Mitsubishi a significant portion of Galaxy 5 
lithium carbonate production (Galaxy Resources Ltd., 2010, 
p. 4-11). 

Bolivia.—Bolivia's undeveloped Salar de Uyuni is the 
largest salt fiat in the world, with an area of more than 11. 
square kilometers. In August, Bolivia's state mining company 
Corporacion Minera de Bolivia (C omibol) began 4 program Шш 
re-evaluate the Salar de Uyuni's lithium resources. Comin 
planned to invest between $300 million and $400 million 10 
а 30,000-Uyr lithium carbonate plant (Moores. 20092). New 
World Resource Corp. announced it had acquired the pastos 
Grandes brine property in southwestern Bolivia and initiated а 
brine sampling program. Further testing was planned for 2010 
(New World Resource Corp.. 2010). 

Canada. —Tantalum Mining Corp. of Canada Ltd. (8. 
subsidiary of Hudson Bay Mining and Smelting Со.) which 
had operated a spodumene mine and concentrating P ant at 
Bernic Lake, Manitoba, on a commercial scale since 1986, | 
suspended operations in September owing (0 the ге "a 
demand for spodumene concentrates in the ceramics аЛ ga 
sector (Industrial Minerals, 2009e). Its most recent report 
spodumene concentrate production capacity was ^^ 00 yr 
(Cabot Corp., 2002). f 

GlobeStar Mining Corp. estimated mineral resources 0 
its pegmatite deposit near Moblan, Quebec, and predict 
spodumene concentrate production of 22, 
continued in 2009 (GlobeStar Mining Сог» undated). 

Canada Lithium Corp. was evaluating the possibility 0 5 
reopening the Quebec Lithium property-an undergrou | 
surface concentration plant, and chemical plant that vee 
from 1955 to 1965 and produced lithium carbonate. ess 
chloride, lithium hydroxide monohydrate, and spodumen 
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concentrate. Canada Lithium signed а marketing agreement with 
Mitsui and Co. Ltd. of Japan for exclusive rights to market the 
company's lithium in China, Japan, and the Republic of Korea. 
The company also completed a prefeasibility study indicating 
that the property had the potential to produce approximately 
19.300 t/yr of battery-grade lithium carbonate (Canada Lithium 
Corp., 2010, p. 10). : 

Channel Resources Ltd. acquired the Fox Creek lithium 
brine project in Alberta from Polaris Capital Ltd. and initiated 
a brine sampling program. A previous study of the area by 
the Government of Alberta indicated potentially economic 
concentrations of lithium in the aquifer, comparable with those 
of the brine found in Clayton Valley. NV (Channel Resources 
Ltd., 2010, pg. 2-4). Lithium One completed two pegmatite 
drilling programs at its James Bay lithium project in Quebec 
(Lithium One, Inc., 2010. p. 11). 

Chile.—With a reported 31% of the world lithium market, 
SQM reported a downturn in revenues from its lithium products 
as a result of the global economic slowdown in 2009. Sales 
volume, at 21,300 t, was 24% lower than in 2008, and the value 
of sales declined by 32% to $117.8 million. SQM's lithium 
carbonate production capacity was 42.000 t/yr, and its lithium 
hydroxide capacity was 6,000 Uyr in 2009; lithium capacity 
utilization rate was 57% (de Solminihac, 2010, p. 16; Sociedad 
Quimica y Minera de Chile S.A., 2010, p. 34. 55). 

Total lithium carbonate production capacity for Chemetall 
Foote's operations in Chile and the United States increased to 
31,000 Uyr in 2009. Production capacity was planned to increase 
to 33,000 Vyr by 2010; 40,000 Uyr by 2015; and 50.000 t/yr by 
2020. Further increases to 65,000 Vyr would depend on market 
conditions. [n addition, Chemetall planned to increase lithium 
hydroxide production capacity to 5.000 t/yr by 2010; 10.000 (уг 
by 2015; and 15,000 Uyr by 2020 depending on market conditions. 
The company used lithium carbonate from Chile as feedstock for 
some of its downstream chemical production in Germany, Taiwan, 
and the United States. Chemetall reported a 50% share of the global 
market for its lithium products, with lithium carbonate accounting 
for 30% of the global market (Haber, 2009, р. 11; Industrial 
Minerals, 2009а: Haber, 2010, p. 14). 

China. —China was the only country that continued to 
produce large quantities of lithium carbonate from both 
domestic and Imported spodumene. Domestic lithium mineral 
concentrates were thought to be low grade and were most likely 
used in glass and ceramic applications. Higher grade spodumene 
concentrates imported from Australia were generally used in 
the Production of battery-grade lithium carbonate. Ronghui 
(Jiangsu Province), Sichuan Tianqi Lithium Industries, Inc. 
(Sichuan Province), and Xinjiang Non-Ferrous Metals Industry 
Group, Ltd. (Xinjiang Province) were 80% to 100% reliant on 
Australian spodumene. Current lithium carbonate production 
“pacity in China from minerals was estimated to be 41.000 Uyr; 
however, 2009 production was estimated to be about 15,500 t, 
well below capacity. Additional lithium carbonate was imported 
"о China from Argentina and Chile. Lithium minerals were 
estimated to contain 35% of China's lithium reserves, while 
lithium brines were estimated to contain the remaining 65% of 
the reserves (Baylis, 2009, p. 6—7, 11, 13; Roskill Information 
Services Ltd.. 2009, p. 89-91). 
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Chinese brine producers continued to have production 
problems in 2009, resulting in lithium output falling below 
expectations. The Tibet Lithium New Technology Development 
Co. had operated a 5,000-t/yr lithium carbonate plant at the 
Zabayu Salt Lake in western Tibet since 2005, with production 
capacity expected to eventually increase to 20,000 t/yr. CITIC 
Guoan Lithium Science & Technology Co., Ltd.'s 35,000-t/yr 
lithium carbonate plant (currently operating at a rate of 5,000 
Uyr) was brought online in 2007 at the Taijinaier Salt Lake 
in Qinghai Province and was the largest lithium carbonate 
plant in China. In 2009, CITIC formed a joint venture with 
Chengdu Chemphys Chemical Industry Co., Ltd. of Sichuan, 
and signed a letter of intent with Japan's Toyota Tsusho to 
provide battery-grade lithium carbonate (Tahil, 2007, p. 10, 

13; Baylis, 2010, p. 19). Qinghai Salt Lake Industry Group 
Co., Ltd. operated a 3,000-t/yr lithium carbonate plant at the 
Dongtai Salt Lake in Qinghai Province. Production capacity 
was expected to eventually increase to 20,000 t/yr. Total lithium 
carbonate production in 2009 from these three brine operations 
was estimated to be 4,100 t, well below their total capacity of 
13,000 t/yr. Qinghai Salt Lake Lanke Lithium Industry Co., 
Ltd. completed construction of a 10,000-t/yr lithium carbonate 
project in the Chaerhan Salt Lake zone in Qinghai Province and 
produced 400 t of lithium carbonate in 2009 (Baylis, 2009, 

p. 11; Baylis, 2010, p. 19). 

Finland.—ln 2008, Norwegian mining company Nordic 
Mining ASA purchased a controlling stake in Finnish 
spodumene mining company Keliber Oy. The company then 
acquired a lithium deposit in the Lantta area of western F inland 
ми ж adita i ap 
investigated other lithium deposits surrou ii ч) Мы. 

| | | nding the Lantta mine. 
When production begins, Nordic was expected to be the first 
European producer of lithium carbonate from domestic ore 
(Industrial Minerals, 2008; Nordic Mining ASA, 2010 p. 16) 

Korea, Republic of. —As part of the Republic of Korea's 
effort to secure stable long-term supplies of lithium for its 
growing automobile, battery, and electronics industries, the 
Government partnered with key companies in the Republic of 
Korea, including POSCO and SK Energy, to acquire lith; 
from a broad range of sources and countries, [n 2009. жаш 


2014 (Мооге$, 2010а; Korea.net, 2010) 
Serbia. — Jadarite, а new mineral species di 
by Rio Tinto Plc (London, United Kingdom 


(Industrial Minerals, 2009c). 


Ошоок 


The amount of lithium consumed globally for use in batteries 
increased by more than 20% per year during the past few years, 
although growth was less in 2009 owing to the global economic 
downturn. Demand for lithium-ion batteries appears to have the 
greatest potential for growth. Global sales of these rechargeable 
batteries were estimated to be $7.7 billion in 2009, with sales 
projected to increase by 1396 per year to nearly $12 billion by 
2013 (Credit Suisse Group AG, 2009). Other lithium end uses 
were increasing also but at lower rates than batteries. Roskill 
(2009, p. 156) indicated that annual growth in lithium consumed 
for pharmaceuticals had averaged 17% from 2000 to 2008, 
while lithium consumed for continuous casting and greases 
had 8-year growth rates of 8% and 696, respectively. Roskill 
estimated that total world lithium consumption would increase 
to approximately 21.600 t in 2013, an increase of 48% from 
Roskill's consumption estimate for 2009 (Baylis, 2010, p. 13). 

What was apparent in 2009 and will likely continue in the 
future was the tendency for Asian technology companies 
to invest in the development of lithium operations in other 
countries to ensure a stable supply of lithium for their battery 
industries. With lithium carbonate being one of the lowest cost 
components of a lithium-ion battery, the issue to be addressed 
was not cost difference or production efficiency but supply 
security attained by acquiring lithium from a number of different 
lithium sources (Moores, 2010b). 
Research in nanotechnology, the understanding and control 
of matter at dimensions of approximately | to 100 nanometers, 
has advanced lithium-ion battery technology and further 
improvements are probable. By altering the nanostructures of the 
lithium-ion battery's anode and cathode, researchers have been 
able to increase battery storage capacity, output power, lifespan, 
and stability, while decreasing the time required to charge the 
battery (Harrop, 2008). Used in power tools, nanotechnology 

has enabled lithium-ion batteries to provide power surges of up 

to 10 times that of conventional lithium-ion batteries (Bullis, 

2008). In hybrid vehicles, power surges from lithium-ion batteries 

enable a vehicle to accelerate faster than with other batteries of 

the same size (Pontin, 2007). A promising new technology, the 
lithium metal-air battery, may be capable of delivering 10 times 
more energy density than today's best lithium-ion technology, 
effectively offering the same energy density as gasoline. 

Development of lithium metal-air battery technology was 

expected to take between 5 and 10 years (Luoma, 2009). 

| Increased use of larger lithium-ion batteries can be attributed 
in part to use in heavy-duty power tools because lithium-ion 
batteries are continuously replacing nickel-cadmium batteries 
in power tools despite the current economic downturn and 

the somewhat higher prices that lithium-ion battery power 

tools generally command (Rockwood Holdings, Inc., 2009) 

According to a leading manufacturer of power tools, 70% of all 

cordless power tools in Europe were powered by lithium-ion 

nena in ate aes manufacturer expected lithium-ion power 

ools to account for 90% of the c 

оа 500) ordless power tool market by 
Most global automobile manufacturers have announced plans 

to use lithium-ion batteries in current and future generations 

of HEVs, PHEVs, and EVs, in order of expected market 
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entry. HEVs, PHEVs and EVs with lithium-ion batteries 
from companies such as BYD Co., Ltd. (China), Daimler AG 
(Germany), and Tesla Motors, Inc. (United States) saw limited 
release in 2009. Lithium-ion HEVS, PHEVs, and EVs are 
scheduled for release in 2010 by General Motors Company, 
Hyundai Group, Mitsubishi Motors Corp., Nissan Motor 
Company, Ltd., Toyota Motor Corp., and Volkswagen Group. 
Major automobile manufacturers have also formed partnerships 
with established battery manufacturers to build battery plants 
for hybrid vehicles and begin mass production of lithium-ion 
batteries. The worldwide market for lithium-ion batteries used 
in transportation was expected to increase to approximately $8 
billion by 2015 from $876 million in 2019, largely fueled by 
government subsidies and incentives (Pike Research, 2009). 

Pike Research indicated that utility-scale applications 
would be the downstream beneficiaries of the widesp 
research and innovation on lithium-ion battery development 
for the transportation sector. Of 11 competing energy storage 
technologies analyzed by Pike Research, lithium-ion batteries 
were forecast to be the fastest growing category for utility-scale 
applications, growing to a $1.1 billion worldwide business by 
2018 (Reuters, 2009). 

The use of lithium-ion batteries in HEVs, PHEVs, and EVs 
could greatly increase demand for lithium. As demand and 
prices rise, spodumene and other lithium resources that had been 
considered uneconomic might once again yield economically 
feasible raw materials for the production of lithium carbonate. 

New lithium mineral operations under development throughout 
the world in 2009 specifically to produce battery-grade 


lithium carbonate demonstrated a renewed interest in lithium 
exploration and development. 
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TABLE 1 
SALIENT LITHIUM STATISTICS! 


(Metric tons of contained lithium) 


— 


————— 


__ ыы [- Zane Е Ер шы 


NE Eu | 2005 2006 2007 2008 2009 
United States: Dos а ICI тр арына. 

— Production М w w w w 
Expos _ 1,720 1500 1,440 T 99. 
_Imports’ | 3580 3,260 3,140 3,160 1890 - 
А Consumption" о 2500 2500 . 2400 2.300 1300 - 
Rest of world, production’ 21,500" — 24300' 25,400" —35800' 18,800 


*E T | [4 . + . " . 
| a imated. "Revised. W Withheld to avoid disclosing company proprietary data. 
ata are rounded to no more than three significant digits. 


2 
‚орош Source: U.S. Census Bureau. 
Mineral concentrate and lithium carbonate. 
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TABLE 2 


U.S. EXPORTS OF LITHIUM CHEMICALS, BY COMPOUND AND COUNTRY! 


2008 2009 
Gross weight T Value? i" Gross weight ^ — Value? 
Compound and country (metric tons) (thousands) (metric tons) (thousands) 
Lithium carbonate: — EE 
_ Australia — — 52 $373 | 588 
_ Canada | PE 164 611 157 662 
Germany mE 561 3.490 576 3,970 
dnda —— ists 37 157 37 238 
Japan _ NEM 1,290 7,710 E - 
~ Korea, Republic of | 100 678 80 514 
Kuwait о - - 42 831 
Malaysia —— 117 693 - - 
| Mexico — NU - - 20 175 
United Kingdom с 313 1,160 53 241 
Other ——— — | 26 109 19 83 
| Toad _________ 2,60 1500 _ 995 6,800 
Lithium carbonate, U.S.P.:° 
_ Australia — — EM -- -- 13 75 
да —— 12 130 6 166 
_ Mexico Е |: 20 4 = = 
United Kingdom 15 137 (4) 9 
Other 10 533 li 76 
| Total 57 804 30 326 
Lithium hydroxide: — | 
Argentina о 146 1,600 65 556 
_ Australia mE 1 41 313 64 478 
Canada = 107 446 90 438 
2 Сһпа 123 867 37 345 
__ Colombia 74 510 63 521 
Egypt " 58 394 73 493 
Germany т с 996 5,860 397 2,490 
India. 267 1,500 81 436 
Japan 2,210 16,400 1,870 14.200 
.. Korea, Republic of _ 268 2,100 249 1,750 
мео E as 384 68 322 
. Netherlands 230 1,250 99 535 
Peru NENNEN 17 126 6 40 
_ Russia _ | 315 1,680 63 348 
_ Saudi Arabia ___ TEN 55 388 89 742 
_ Singapore _ ne 53 344 21 318 
^ bim S ~ ES... 
Thailand — 240 | не К E 
~ United Kingdom 102 1.620 67 oe 
—— —— S —————— у 3 4,380 
Venezuela _ "m 56 496 78 704 
_ Vietnam Е " 30 229 24 180 
_ Other m 38 _ PO" 959 10 347 
Total 5,680 40.700 — — 4400 31,600 
— Zero. E 


'Data are rounded to no more than three significant digits; may not add to totals shown 


?Free alongside ship values. 


Зрћагтасешиса!-ртаде lithium carbonate. 


‘Less than % unit. 


Source: U.S. Census Bureau. 


TABLE 3 
U.S. IMPORTS FOR CONSUMPTION OF LITHIUM CHEMICALS BY COMPOUND AND COUNTRY' 


————— 


2008 — (209 ___ 
Gross weight - "Value Gross weight Value? 
Compound and country (metric tons) = (thousands) "-" (metric tons) _ _ (thousands) 
Lithium carbonate: | 
^ Argentina 5 7,300 $33,600 6.220 $29,700 
Chile 8,110 34,400 2.900 11,400 
"China -— m mE 14 75 107 454 
"ове  __ = 7 ms 268  L.28 
Total mE mM 15400 68,200 | 9,250 41,900 
Lithium carbonate, U.S.P., Chile’ | 341 1,890 = = 
Lithium hydroxide: 
_ Chile NNNM 816 5.410 510 3.070 
China _ B | Се 279 1,480 306 1,440 
Germany ___ | | 2 27 13 526 
India КШ M 20 187 28 188 
_ ара ______ 9 | 7 131 15 8l 
Norway i 24 54 21 54 
Romania - i Н 3 17 es TS 
— United | Kingdom | = | 11 58 37 201 
_ Other | e i 2: 39' 2 30 
.. Total Mun С меш _ а и Е 
"Revised. -- Zero. = MM 


| . . . > 
Data are rounded to no more than three significant digits; may not add to totals shown. 
"Customs value. 


3 ку 
Pharmaceutical-grade lithium carbonate. 


Source: U.S. Census Bureau. 


TABLE 4 
LITHIUM MINERALS AND BRINE: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons) 


Country? тако p 017 жые 08. 
ООо 2005 2006 2007 2008 ___----- 
Argentina ————— ooo es 
Lithium carbonate ~ | | Е 7,288 8,228 8,863 _ TON 
Lithium ch chloride | e 8.416 >. 8.336 ерле 8. 828 " 1,800 =, 
‘Australia, spodumene __. Mer | ames 222401 _ 7 192277__ (239,928 AE 2 
Brazil, concentrates ЕЕ | | == 8, 924 _ 8, 585 _ | 7, 991 8, 000 JN а 
Canada, spodumene^ = LE TEC T 10,000 
nme LLL al 500 _ = 22, 500 e 500 _ 22000 ___------ 
Chile —M Соби 
_ Lithim carbonate from subsurface brine EE 43,091 ' 46.241 ' 51292' 48.469 ' 2 14 _ 
. . 7 = _ ДЕСЕ сы • . " " eee 
Lithium chloride pomme аЬ аа eee eee e e iy Lá aga t 2.397 i 
Mu E PNE 681 1.166 4,185 4,362 ^ e—— 
Lithium hydroxide BEEN | cmd 50 a а 4160. — 4050 2,98! _ 
China, carbonate" Е ананас е EU MEME. S uii м ша eS “70,000 
ДИН ee 15,000 15,000 16,000 12,500 ^ 
Portugal, lepidolite 2 6 18 s У" о 
United States, subsurface brine Е i ; LM Uo uk munit ти W b 
== wW ДАН ош 
Zimbabwe, amblygonite, eucryptite, lepidolite, = — ааа 000 
d petalite, and spodumene" 000 20.07". 
3495 — X. 30000 _ 30000 EHE o 


*Estimated. "Preliminary. Revised. 
| ry. ised. W Withheld to avoid disclosing company proprietary data. -- Zero. 
Table includes data available through March 20, 2010 


2 i 
Estimated data are rounded to no more than three significant digits 


id basis 15 available 


3 . 
In addition to the countries listed, i 
other nations may produce small quantities of lithium minerals, but output is not reported, and no vali 


for estimating production levels. 


*New information was availabl 
e from Ar 
gentine and Chilean sources, prompting major revisions in how lithium production was reported. 


$ 

Based on all Canada's spodumene concentrates (Tantalum | 

s (Tantal Mi 

| ining Corp. of Canada Ltd.'s Tanco property). 
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MAGNESIUM 
By Deborah A. Kramer 


Domestic survey data and tables were prepared by Paula R. Neely, statistical assistant, and the world production table was 


prepared by Lisa D. Miller, international data coordinator. 


Primary magnesium was produced by one company in 
the United States, and much of the U.S. demand was met by 
imports. Israel was the principal source of imported magnesium 
metal and alloys. Aluminum alloying, diecasting, and iron and 
steel desulfurization, in descending order, were the principal 
end-use applications for magnesium in the United States in 
2009. Consumption of magnesium in the United States in 2009 
was significantly lower than that of 2008 mainly because of 
the global economic decline. Decreases in primary aluminum 
production and secondary aluminum recovery contributed to the 
overall decline in domestic consumption of magnesium. China 
continued to dominate world production of primary magnesium, 
accounting for 8296 of the total (excluding the United States). 


Legislation and Government Programs 


The U.S. Department of Commerce, International Trade 
Administration (ITA) (20092), published the final results of its 
administrative review of antidumping duties on pure magnesium 
imported from Russia. Solikamsk Magnesium Works did not 
ship magnesium to the United States during the period of review 
(April 1, 2007, through March 31, 2008), so the ITA rescinded 
the antidumping duty order for Solikamsk. The other Russian 
magnesium producer, VSMPO-Avisma Corp. (Avisma), chose 
not to participate in the administrative review, and requested 
that the ITA remove all proprietary information on Avisma from 
the record. As a result of the decision not to participate, the 
ITA used what it termed “adverse facts available” to determine 
Avisma’s dumping margin, which was 43.58% ad valorem for 
риге magnesium. Antidumping duty rates for other Russian 
firms were set at 21.01% ad valorem. 

In December, the ITA published its final antidumping duty 
administrative review for pure magnesium imported from the 
Chinese firm Tianjin Magnesium International Co. Ltd. (TMI). 
According to the ITA, TMI withheld information and provided 
pium that could not be verified during the investigation. 
s i suppliers reportedly lacked documentation of payment, 
л discrepancies, and had altered requested 
ETE 2. As a result, the ITA set a punitive antidumping duty 
CC ad о (Јеппетап, 20094; U.S. Department 
TMI plz He nternational Trade Administration, 2009b). 
fies ned to appeal the decision before the U.S. Court of 

ational Trade. 

Ts ои was seeking the formation of a formal 

ШЫ 0 || rganization (WTO) panel ona complaint filed 

Шш. EE that China improperly restricted exports 

and the a : Its own manufacturers. The United States 

atthe WTO on J, phis Union filed the initial complaint 

August 2]. ш, 3, and Мехїсо Joined the complaint on 

on exports of som, Ing to the complaint, China imposed quotas 
е materials and imposed export duties on 
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several raw materials. The materials included in the complaint 
were bauxite, coke, fluorspar, magnesium, manganese, silicon 
metal, silicon carbide, yellow phosphorus, and zinc (Agence 
France-Presse, 2009). In December, the WTO Dispute 
Settlement Body set up a panel in response to this complaint. 
The panel was scheduled to complete its report of findings 

and recommendations within 9 months after it was established 
(Office of the United States Trade Representative, 2009). 
several other nations, including Canada, planned to participate 
in the panel. 


Production 


U.S. Magnesium LLC was the sole producer of primary 
magnesium in the United States. The company recovered 
magnesium electrolytically from brines from the Great Salt Lake 
at its 52,000-metric-ton-per-year (tyr) plant in Rowley, UT. U.S. 
Magnesium announced that it would reduce production and delay 
expansion at its plant, citing weak demand as the reason for the 
announced actions. U.S. Magnesium had planned on increasing 
production capacity to 70,000 Uyr by 2010, but this would be 
delayed until demand improves (McBeth and de Klerk, 2009). 


Environmental Issues 


The cover gas sulfur hexafluoride (SF в) that is used to protect 
molten magnesium from oxidation has been identified as a 
potential factor in global warming. Although studies on the gas’s 
effect continued, its long atmospheric life (about 3,000 years) 
and high potential as a greenhouse gas (23,900 times the global 
warming potential of carbon dioxide) resulted in a call for 
voluntary reductions in emissions. In 1999, the U.S. Magnesium 
industry, the International Magnesium Association, and the U S 
Environmental Protection Agency (EPA) began a voluntary Nu 
partnership to reduce emissions of SF « The major processes 
that require SF, melt protection are primary production: 
secondary production; die, permanent mold, and sand casting; 
wrought products production; and anode production. According 
to the EPA, the magnesium industry emitted 2.0 teragrams 
CO, equivalent of SF, in 2008, representing a decrease of 
approximately 2396 from 2007 emissions. The decrease may be 
attributed to die casting facilities closing in the United States 
during 2008 because of reduced demand from the American 
automobile industry and other industrial sectors. Ап issue 
that was expected to be addressed in future inventories is the 
likely adoption of alternate cover gases by U.S. magnesium 
producers and processors. These cover gases, which include 
AM-cover™ (containing hydroflurocarbon-1 34a) and NovecTM 
612 (dodecafluoro-2-methylpentan-3-one), have lower global 
warming potential than SF в and tend to quickly decompose 
during their exposure to the molten metal. Magnesium 
producers and processors voluntarily have begun using these 
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cover gases in a limited fashion (U.S. Environmental Protection 
Agency, 2010). 

After an investigation begun in late 2008, the EPA added U.S. 
Magnesium's Tooele County, UT, operations to the national 
priorities list of Superfund sites. Superfund is the name of 
the fund established by the Comprehensive Environmental 
Response, Compensation and Liability Act of 1980. Designation 
as a Superfund site allows the EPA to clean up such sites and 
to compel responsible parties to perform cleanups or reimburse 
the Government for EPA-led cleanups. The designated site 
encompasses 1,830 hectares (4,530 acres) on the southwestern 
edge of the Great Salt Lake, 64 kilometers (40 miles) from 
Salt Lake City, UT. Contaminants at the site include acidic 
wastewater, dioxins, furans, heavy metals, hexachlorobenzene, 
polychlorinated biphenyls, and polycyclic aromatic 
hydrocarbons. U.S. Magnesium planned to challenge the | 
designation (Jennemann, 2009c; U.S. Environmental Protection 
Agency, 2009). | 

[n a separate but related lawsuit, U.S. Magnesium and the 
EPA were in the U.S. Court of Appeals on November 18 as a 
result of a suit brought by the EPA in 2001 that alleged U.S. 
Magnesium violated the Resource Conservation and Recovery 
Act. The EPA alleged that dioxins and other cancer-causing 
agents that are byproducts of the magnesium extraction 
process are à threat to workers, wildlife, and public health. 

U.S. Magnesium claimed that Congress excluded the company 
from the law and that the EPA was retroactively applying new 
guidelines. In a 2007 ruling, a U.S. District Court judge ruled 
in favor of U.S. Magnesium, and the EPA appealed the decision 
(Coffman, 2009). 


Consumption 


sium metal are collected from two voluntary 

Bes и by the U.S. Geological Survey. Of 
the 64 companies canvassed for magnesium и data, 

% responded, representing 59% ofthe magnesium-base - 
iis nsumption listed in table 2 and the primary magnesium 
pine tion listed in table 3. Data for the 30 nonrespondents 
posts ini on the basis of prior-year consumption levels 
and other s magnesium consumption in 2009 was about 
кө ж that in 2008 (table 3), reflecting the s of 

0 bal economic downturn. Aluminum alloying was : e 

the glo | for primary magnesium, accounting for 45% of 
principal pie by diecasting with 37% and iron and steel 
the total, ee with 8%. Primary magnesium use In aluminum 
eur рн sed by 34%, which mirrored the decline in U.S. 
alloying om production. The 36% decline in U.S. steel 
primary dein 2008 to 2009 resulted in a significant drop in 
pe ps nesium in iron and steel desulfurization of 44%. 
the use of mag rimary magnesium consumption for diecasting 

в асани И 18% higher than that in 2008, but still at 
applications ficantly lower than before the economic crisis 
a level sign! 2008. This increase may have been partially 
that еван ae Car Allowance Rebate System (CARS), 
attributed to Iv known as “Cash for Clunkers," which was a 
more commo imer $3 billion automobile scrapping program 
mco economic incentives to U.S. residents to 
intende 
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purchase new, more fuel-efficient vehicles when trading in less 
fuel-efficient vehicles. The program officially started on July |, 
2009, the processing of claims did not begin until July 24, and 
the program ended on August 24, as the appropriated resources 
were exhausted with sales of about 700,000 new vehicles 
(U.S. Department of Transportation, 2009). Despite increased 
sales of automobiles during July and August, the International 
Organization of Motor Vehicle Manufacturers (2010) reported 
that U.S. vehicle production in 2009 decreased by 34.3% from 
that in 2008, and production in Canada also was 28.5% lower. 

Magnesium recovery from scrap also was 20% lower than 
that in 2008 mainly as a result of smaller quantities of aluminum 
scrap being processed. 

In December, Allegheny Technologies Inc. (ATI) began 
initial production at its titanium sponge facility in Rowley. 
The company planned to systematically increase production 
during 2010 until the plant reaches its full capacity. When this 
Utah sponge facility is fully operational, ATI's total sponge 
production capacity (including the Albany, OR, facility) was 
projected to be about 20.900 t/yr. The company also temporarily 
idled its Albany sponge production facility in July because 
of a decline in the commercial aerospace market (Allegheny 
Technologies Inc., 2010, р. 19, 22). Magnesium consumption 
would be expected to increase with increased titanium 
production because magnesium is used in the Kroll process (0 
reduce titanium tetrachloride to titanium sponge. | 

On January 30, Contech, LLC (Portage, MI) filed a petition 
under chapter 11 of the U.S. Bankruptcy Code to restructure 
its business, citing unprecedented low volumes of diecastings 
used by the automobile industry as the reason. The company 
produced aluminum and magnesium diecastings for the 
automobile industry and has plants in Michigan, Indiana, 
Tennessee, and the United Kingdom, but only the US. 
operations were affected by the chapter 11 filing (C ontech. 
LLC, 2009). In June, the U.S. Bankruptcy Court in Michigan 
approved the sale of Contech's aluminum and magnesium 
diecasting assets to Revstone Industries LLC. 

In addition, one of the leading aluminum sheet producers, 
Aleris International Inc. filed for chapter 11 bankruptcy 
protection in mid-February citing a decrease in demand from 
the automobile industry as the principal reason for the filing. 
Only the company's U.S. operations were affected by the DE 
Aleris was a leading consumer of magnesium at its о 
recycling operations, and сотратеѕ such as 0.5. а 
Dead Sea Magnesium Ltd., and Advanced Magnesium Alloy 
Co th 's creditors (McBeth, 20098). 

rp. were among the company eid 

Aluminum and magnesium diecaster Spartan Light a 
Products Inc. announced that it would cut production and a) 
off employees in response to a 30% decrease In RAT 
orders for the first quarter of 2009. Other magnesium ps 
reported that they would extend plant shutdowns into | " 
and many had enough magnesium alloy inventor M pem 
plant requirements for 8 weeks to 6 months (McBet eri 

Aluminum and magnesium diecaster Intermet Corp. n 
selling its assets as a result of its chapter 11 өы s in 2008. 
August 2008. The company had closed some of its р 


; aluminum 
including its Pulaski, TN, plant, where it manufactured 


i i :nental Casting L 
and magnesium automotive diecastings. Continenta 
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(Perry, MO) purchased two plants from Intermet—one in Monroe 
City, MO, that produced aluminum and zinc castings and one in 
Palmyra, MO, that produced aluminum and magnesium castings. 
Continental Casting planned to continue to operate the facilities 
and retain the plant employees (McBeth and Gilcrest, 2009). 
Quad City Die Casting Co. closed its Moline, IL, diecasting 
facility in September because of the slowdown in demand from 
its principal customer, American Kawasaki Motorcycle Corp. 
Quad City produced aluminum, magnesium, and zinc diecastings. 
Approximately 100 workers were laid off (Murphy, 2009). 


Stocks 


Producers' yearend 2009 stocks of primary magnesium were 
about the same as those at yearend 2008: producer stock data 
were withheld to avoid disclosing company proprietary data. 
Consumer stocks of primary and alloy magnesium were 4,850 
metric tons (t) at yearend 2009, 38% lower than the yearend 


2008 level of 7.810 t (revised). 


Prices 


In 2009, prices continued the decline begun in the fourth 
quarter of 2008. Most of the decline in prices in the United 
States early in the year resulted from renegotiations of contracts, 
not spot sales. [n addition, consumers were delaying deliveries 
because of the slowdown in the magnesium end-use markets and 
In consumption in secondary aluminum products (Jennemann, 
20092). By midyear, consumers had significant quantities of 
magnesium left in their 2009 contracts and were not negotiating 
contracts for 2010 yet, and spot magnesium sales were almost 
nonexistent (Jennemann, 2009b). By yearend, prices were 
significantly lower than those at yearend 2008 in response to the 
weak global economy and weak magnesium demand. 

In November, contract negotiations for 2010 began in Europe 
and the United States as large aluminum companies solicited 
offers. Several significant aluminum buyers in Europe settled first 
quarter 2010 contracts for Chinese-origin magnesium at $2,600 to 
$2,650 per metric ton. U.S. contracts with the leading aluminum 
producers, however, were not completed by yearend, although 
offers at $2.20 per pound were reported (McBeth, 2009b). 


Foreign Trade 


фы. magnesium exports for 2009 were about 36% higher 
and Me 2008 (table 5). Canada (52%), Singapore (14%), 
exico (13%) were the principal destinations. 
Е oe imports for consumption in 2009 were about 43% 
least 99 go; n in 2008 (table 6). Magnesium metal (containing at 
reed ot | weight of magnesium) imports were 5296 lower 
Reduced e those in 2008, and alloy imports were 63% lower. 
the closure d by the automotive diecasting industry after 
the decline in Pide U.S. diecasting plants was the main reason for 
of imported апоу imports. Israel (71%) was the principal source 
magnesium metal and of imported alloys (22%). 


World Review 


Canada, Ti; 
в. = Timminco Ltd. completed the divestiture of 
situm business in July. The company merged its 
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remaining extrusion businesses with the magnesium operations 
of China-based Winca Tech Ltd. to form Applied Magnesium 
International Ltd. Timminco's facility in Nuevo Laredo, Mexico, 
and Winca's facilities in Hebi, Henan Province, and Linyi, 
Shandong Province, China, were included in the new company. 
Former managers and employees of Timminco's magnesium 
business were expected to form the core management team of 
its North American operations, based in Denver, CO, where 
Timminco's magnesium extrusion facility was located. In 
connection with the sale, Timminco received а 19.5% equity 
interest in Applied Magnesium; Winca held the remaining equity 
(Timminco Ltd., 2009). 

In November, Swiss firm Xstrata plc began demolishing the 
63,000-t/yr Magnola magnesium plant in Asbestos, Quebec. 
The plant had been constructed in 2000 by the former Noranda 
Inc. to recover magnesium from asbestos tailings but was 
closed in 2003 because magnesium produced at Magnola could 
not compete with lower priced magnesium from China in the 
world market. Norsk Hydro ASA's 48,000-Иуг magnesium plant 
in Becancour, Quebec, had been demolished earlier in 2009 
(McDougall, 2009). 

Trimag L.P. announced that it was closing its Boisbriand 
Quebec, diecasting plant in June following the loss of its major 
customer, General Motors Corp. (GM), to which Trimag had 
supplied nearly all of its high-pressure diecastings. GM canceled 
Its business with Trimag because of low automotive demand 
The plant had been idle since late 2008, and 160 workers Were 
permanently laid off. Trimag also had shut down an Ontario 
magnesium diecasting plant in 2007 (CNW Group, 2009) 

China. — According to the China Nonferrous Metals Indust 
и China produced 500,000 t of magnesium in 2009. 

o lower than production in 200 i i | 
& Market Bulletin 2010). ee ee ey 

In January, Taiyuan Tongxiang Magnesium Co. Ltd. (Shanxi 
Province) reportedly cut its production to 3,000 metric tons 
month (Ито) from the 10.000-Umo rate at which it had ben 
producing in 2008. Only 5 of the company's 25 magnesium 
plants жеге in operation. Persistent weakness in demand in 
C hina's automotive sector and a forecast for this weakness t 
continue were the principal reasons for the shutdown. Tai Е 
Tongxiang's total magnesium production capacity ds p^ 006 
Uyr (Metal-Pages, 20092). Other magnesium producers in | 
China also reported that they would cut production and del 
expansions until the market improves. id 

Although magnesium production has declined in China, 
companies still were announcing capacity increases. Ningxia 
Huaying Mining Group Co. (Ningxia Autonomous Region) 
commissioned the first phase of its magnesium alloy facility at 
the end of October. The first phase of the facility was designed 
to produce 50,000 t/yr of magnesium alloys. Total investment in 
the project, which would have an alloy production capacity of 
150,000 tyr when completed іп 2012, was expected to be $587 
million (Metal-Pages, 2009c). Qinghai Salt Lake Industry Grou 
Co. Ltd. (Qinghai Province) reportedly was buying equipment í 
from North America to construct a 50,000-t/yr magnesium metal 
plant. The equipment was scheduled to be delivered by October. 
and construction was expected to be completed by 2011. Qinghai 
also planned to expand capacity to 100,000 Uyr in the future. 
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The proposed plant would recover magnesium from magnesium 
chloride extracted from salt lakes in the Qinghai-Tibet plateau from 
which the company produced salt (Metal-Pages, 2009b). Fugu 
Coal & Chemical Group Co. Ltd. (Shaanxi Province) planned to 
complete a magnesium production facility with a total production 
capacity of 180,000 Џут by yearend. Production capacity at the 
facility was 40,000 to 50,000 Vyr (Platts Metals Week, 2009). 
Ningxia Huiye Magnesium Co. Ltd. (Ningxia Autonomous 
Region) completed its magnesium ingot expansion project 
in June, increasing production capacity to 66,000 t/yr from 
40.000 t/yr. The company, which has five plants in Ningxia 
Hui Autonomous Region and Shanxi Province, had originally 
planned to finish the expansion project before yearend 2008, 
but delayed the expansion because of rapidly falling magnesium 
prices and the global economic crisis (Metal-Pages, 20094). 
China Direct Industries, Inc. (Deerfield Beach, FL) signed a | 
letter of intent with Taiyuan Yiwei Magnesium Group Ltd. (Shanxi 
Province) to acquire the minority interest in Taiyuan ( hangxin 
Magnesium Co. Ltd. (Shanxi Province), Shanxı Gu County т 
Golden Magnesium Co. Ltd. (Shanxi Prov ince), and Baotou Xinjin 
Magnesium Industry Co. Ltd. (Inner Mongolia Autonomous 
Region) (subsidiaries of Yiwet Magesium). In addition, С hina 
Direct was seeking to acquire up to five additional magnesium 
facilities from Yiwel Magnesium. These five facilities have a 
combined production capacity of 40,000 t/yr of pure magnesium 
ingot, 10,000 t/yr of magnesium powder, and 10,900 t yr ol | 
magnesium allov. China Direct also planned to sell its interest in 
> еј x: "Lin. TAN "Еуре . 900 
Pan Asia Magnesium Co. Ltd. (China Direct Industries, Inc., 2009). 
The municipal government of Anshan, Liaoning Prov SS 
ured investment through Magnesium Resources Corp. ol 
sec n . T ° үте, ЈЕ a1:60 hono 
China Ltd. to build a magnesium plant in the city's Haicheng 
jistrict Magnesium Resources was expected to invest up to $1.5 
Зе ПА дыр fo f the facility, which would have a 
billion in the construction o! the Tach и * 
pacity of 200.000 t/yr of magnesium metal and 50,000 Uyr : 
Cape y КӨ 9х - > с ~ Á iar “Ac М ante 
magnesium alloys. The first phase of the project was expected to 
b c ympleted in mid-2010 (Metal-Pages, 2010a). 
ес MC oe Re" Rs iced 
Israel. —1n July, Israel € hemicals Ltd. (ICL) and Volksw vg 
5 AE $ - Iolkswagen's deme [0 
Зи еа a compromise regarding Volksw aay s dem ч 
gi APPS rtnership in Dead Sea Magnesium Ltd. Under 
s ра ship дуа ARA 
pull out + s Apes would provide $30 million to Dead Sea 
the accord, don же Џуг primary magnesium plant and transfer 
Magnesium 5 <> - ТС ich owns the other 65%. 
4« 159/, share in the company to ICL, w hich pwns ee ОЗИ 
шоор, ICL would provide $55.7 million in funds to 
„ сате time, ICL | | 
At the same tin ium (Reuters, 2009). The companies had been 
МЕТ. iv, эсу] “уг А 
Dead Sea Magne '« withdrawal from the venture since 
‘ating Volkswagen's withdrawal trc 
negotiating dla 
December 2008. : announced that it was 
‚ —CVM Minerals Ltd. anno 
Malays!a. letion of its primary magnesium plant under 
| oC епо E da > a 
delaying gea Perak, which was originally scheduled to be 
construction pss "VM has the rights to mine dolomite from 
leted in March. C r ting the first of two 
comple «e Hills and was constructing the 
bv Dolomite ! 115 | UE НИНА 
the nearoy ~. nesium with а 15,000-t/yr capacity. 
tion lines for mag 's total capacity 
roduct! d line is completed, the plant’s tota! capact 
When the secon 30,000 t/yr. At yearend, construction of the 
was projected ek | nt Was in progress. The reduction furnaces 
sium pla xe ea 
Perak magne d some modifications were required. The 
were being tested, an 


timated that the tests would be completed in March 
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2010, and commercial production was scheduled for April 
(Platts Metals Week, 2009b; CVM Minerals Ltd., 2010, p. 1). 
Norway.—SilMag О.А. (а 50-50 joint venture between 
Norsk Hydro ASA and AMG Advanced Metallurgical Group 

N.V. of the Netherlands) planned to postpone secondary 
magnesium alloy production, which was originally scheduled 
to start in 2009, in Porsgrunn. The company cited the decline 
in magnesium consumption and price since autumn 2008 
and difficulty in magnesium scrap collection (Metals Place, 
2009a). In October, SilMag began testing at a pilot plant to 
recover magnesium chloride from olivine. Testing was expected 
to continue through May 2010, but the company would not 
commercialize the process until a user is found for the silica 
that is generated in the process (Metals Place, 2009b). The 
joint-venture project planned to recover magnesium at Norsk 
Hydro’s former primary magnesium plant that closed in 2002. 
Russia.—Magnesium shipments at Solikamsk in 2009 totaled 
12,120 t of metal and alloy, nearly 27% less than those in 2008. 
Solikamsk cited the global economic downturn and a significant 
stockpile of product at producers’ and customers’ warehouses 
as factors contributing to the decrease in shipments. Because 
of the slump in demand, the company shut down 65% of its 
electrolytic magnesium production capacity and reduced the 
workweek of its employees (Metal-Pages, 2010c). 


Outlook 


U.S. magnesium consumption was expected to continue to 
be directly correlated to the global economy. If the economy 
recovers, magnesium consumption in the United States should 
return to its earlier levels. A significant portion of U.S. demand 
for magnesium will depend on its use in aluminum alloys. 
Aluminum production in the United States was not Oe 
increase significantly until producers were certain of a sustain 
economic recovery; in mid-2010, only about 50% of the U.S. 
primary aluminum production capacity was in use. 

Most of the growth in magnesium use in the past decade 
resulted from its increased use in automotive арыныр 
any increase in automobile manufacturing would be pon 
to result in an increase in the use of magnesium because © ; | 
light weight. However, automotive manufacturers may ie 
likely to choose magnesium than other lightweight materials, 
such as plastic, because of the limited availability from P 
multiple producers. Because of antidumping duties а 
on magnesium imported from China and Russia, automo 
manufacturers are limited to sourcing primary in nas 
from one company in Brazil, one in Israel, and one 1n em 
United States; the limited number of suppliers was one 0 е 
reasons that the U.S. automotive industry was dap 
magnesium for many years. In May 2010, the North point 
Die Casting Association (NADCA) submitted о 
ITC та 5-year review of duties for magnesium tha “ ы 
that the lack of effective competition in the U.S. mar s 
harmed die casters since the imposition of the ad s 
duty orders in 2005. The NADCA estimated that a estin бе 
1,675 direct jobs and 8,000 supporting jobs have оне отвез 
diecasting industry as a result of the imposition О Шы, 
(North American Die Casting Association, 2010). 
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the sustained use of magnesium in automotive applications may 
depend on its availability from multiple sources. 

Analysts at Clark & Marron Pty. Ltd. projected that, after 
decreasing by 2096 to 480,000 t in 2009 from that in 2008, 
global magnesium demand was expected to grow by an average 
of 7.9% per year through 2019. The growth in demand was 
expected to be driven by the increased use of magnesium in 
diecasting and aluminum alloys (Metal-Pages, 2010b). 
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TABLE 1 
SALIENT MAGNESIUM STATISTICS! 


(Metric tons unless otherwise specified) 


2005 2006 2007 2008 _ 2009 
United States: _ 
_ Production: 
_ Primary magnesium У wW W м W 
Secondary magnesium 73,300 81.900 Ж 84,100 S 83,700" — — 66,600 
_ Exports Е Е 9.650 12,300 14.800 14.400 _ 19.600 
Imports for consumption _ _ 84.700 75,300 74800 — 83500 47,300 
~ Consumption, primary — о 8300 —— 7760 72200 _ 64500" _ 50,900 
Yearend stocks, producer _ MN В у _ X o wo М 
as Pn dollars per pound - 1.15-1.30_ 1.35-1.45 2.00-2.50 | _3.05-3.25 _ 2.20—2.40 
World. primary production’ 622, 000 _ 675, 000 751 ‚000 i 2670, 000 ! 


_ 608.000 
*Estimated. ‘Revised. W Withheld to о avoid disclosing company proprietary data. 


!Data are rounded to no more than three significant digits. 
? Source: Platts Metals Week. 


að 
RBOOK--" 
US. GEOLOGICAL SURVEY MINERALS YEA 
45.6 


/ —— n! 


ea 


MAGNESIUM... 209g 


E 


TABLE 2 


MAGNESIUM RECOVERED FROM SCRAP PROCESSED IN THE 
UNITED STATES, BY KIND OF SCRAP AND FORM OF RECOVERY ' 


(Metric tons) 


KIND ОР SCRAP _ 
New scrap: _ i 
Марпеѕіит-Баѕе 
J Aluminum-base | 
Total | =e 
Old serap: — — | -— 
Magnesium-base 
Aluminum-base 
. Total 


Grand total = 
_ FORM OF RECOVERY _ 
Magnesium alloy ingot? _ 
Magnesium alloy castings _ 
Magnesium alloy shapes _ 
Aluminum alloys 
Other |— 0 mu 
_ Total 


83,700 ' 


22.400 ' 
38.700 * 


61.100 " 


1,210 


21,300 ' 


22.600 _ 


83.700 ' 


W 
7,880 ' 


r 


62.000 ' 
13.800 ' 


7,970 
49.700 
8.900. 
66.600 


'Revised. W Withheld to avoid disclosing company proprietary data; included in "Other." 


-- Zero. 


' Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes secondary magnesium content of both secondary and primary alloy ingot. 


"Includes chemical and other dissipative uses, cathodic protection, and data indicated 


by symbol W. 


TABLE 3 
U.S. CONSUMPTION OF PRIMARY MAGNESIUM, BY USE! 


(Metric tons) 


For structural products: — 


Castings: 


Die m mE 


.. Permanent mold 
A RN 
Wrought products? m 


_ Total И 
Рог distributive or sacrificial purposes: 
Е Aluminum alloys — 

Cathodic protection (anodes) 
| Iron and steel desulfurization 


Nodular iron 


Reducing agent for titanium, zirconium, hafnium, uranium, beryllium 


. Other. 
___ Total m 
_ and total. 


"Revised. 


19,100" 20,700 
—————— OE 


16,200 ' 
19 
428 
2,480 


35.000 
824 
7,070 
61 
1,320 
1.080 
45.300 
64,500 ' 


Data are rounded to по more than three significant digits; may not add to totals shown. 


"Includes sheet and plate and forgings. 


3 ЗР 
Includes chemicals and зсауепрег, deoxidizer, and powder. 


19,100 
44 
410 
1,160 


23,000 
686 
3,970 
72 
1.120 


____ 1,350 


30,200 
50,900 


45.7 


45.8 


ТАВГЕ 4 
YEAREND MAGNESIUM PRICES 


Source 20% _ 2009 
Platts Metals Week: _ = СЕ ЕЗ6 
_ U.S. spot dealer import dollars per pound 3.00-325 — 225—240 
U.S. spot Western do  Á 305-3285 | 220-240 
_ China | В dollars per metric ton 2,900—3.000  2,630-2,700 
Е European free market zo PDAS do. . 2900-3000 __ 2,700-2,800 
Metal Bulletin: MN 
_ China free market do 2800 2,7002780 
European free market. TON do _ 2,800-2,900 Е 2,700-2,750 
do. Ditto. 
TABLE 5 
U.S. EXPORTS OF MAGNESIUM, BY COUNTRY! 
| uS E uuu Acl НЫ mE Powder, sheets, tubing, 
Waste and scrap Metal | | Alloys NUN ribbons, wire, ‹ other forms 
~ Quantity — Vale — Quantity Value Quantity Value Quantity Value 
Country (metric tons) (thousands) (metric tons) (thousands) | (metric tons) (thousands) _ (metric tons) __ (thousands) 
2008: 
"ami - o Е - - = 699 $3,750 14 $517 
| 
Canada 1,290 $3,240 666 $2,300 4,540 18,500 287 4,000 
тои 1,070 1,660 565 1,470 524 3.470 688 3,780 
po ш - = 1,770 5,780 10 32 13 Е 
in i 
E И de 12 24 14 52 432 | 
i Kingdom 58 151 
Оти съ 176 366 89 2188976 — E NEM НЕ 0O 
I — 77 77-2360 590 0 9.770 6.760 29.900 1,950 — 3020 
ota M о d acne 
B em е = -. 220 648 2,090 10,100 21 jd 
Em BENIN 2,050 4,630 2.610 8,470 5.290 22,100 217 n 
<= Я ma 165 453 520 1,800 1,050 4,160 881 e 
э | E -- 2,550 9,150 262 944 9 Ж, 
Singapore 7 © ^ 340 
Па дн 22 _ u и 
E a 67 119 221 — 461 488 2470 _ 581 к 
EU 73280 X 5200 6,120 20,500 9,190 40,400 2,050 aes 
Total er eee _. а p SEED d 
T- Zero. Е 
Граја аге rounded to по тоге than three significant digits; may not add to totals shown. 
Source: U.S. Census Bureau. 
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ТАВГЕ 6 
U.S. IMPORTS FOR CONSUMPTION OF MAGNESIUM, BY COUNTRY’ 


Powder, sheets, tubing, 
ribbons, wire, other forms, 
magnesium content 


Waste and scrap Metal Alloys, magnesium content 
i Quantity 7 Value — — Quantity Value — ~ Quantity Vale — 
Country (metric tons) (thousands) (metric tons) (thousands) (metric tons) (thousands) 
2008: - EE B mE 
_ Canada 15,400 $28,500 6 521 3.040 $17,100 
China _ 106 295 19,100 95,000 196 1,570 
Israel = - 21.800 81,100 3,940 17,400 
Kazakhstan - - 256 678 - a 
Меко O —ă 1,520 1,930 - - 1,060 4,770 
Russia -. - 2,210 7,530 - - 
Other o 7,090 28,000 878 5,560 4,730 33,200 
То! — 24100 58.800 44300 190,000 13,000 74,100 
209: | 
2 Сапайа 14,800 24,300 22 112 687 3,360 
_ China Е 50 49 4,970 22,600 133 649 
_ lsrael z - 15,300 58,500 1,040 4,890 
Kazakhstan _ - 2 333 918 5 Е 
Mexico — — 805 1,290 25 210 683 2,660 
, Rusia _ — — -- -- 307 1,200 8 75 
_ Other 520 14700 438 3,190 2,240 18,200 
o Total ———— . 20.900 40.300 21,400 86,800 4,790 29,800 
— Zero. 


l TE - 
Data are rounded to no more than three significant digits; may not add to totals shown. 


"Less than У unit. 


Source: U.S. Census Bureau. 


TABLE 7 
WORLD ANNUAL PRIMARY MAGNESIUM 


PRODUCTION CAPACITY, DECEMBER 31, 2009! 


MAGNESIUM— 2009 


| —— NN 


(Metric tons) 


Country Capacity 

Brazil 18,000 
China 1,030,000 
India 900 
Israel 27,500 
Kazakhstan l 0,000 
Rusia — / 80,000 
Serbia and Montenegro 5,000 

Ukraine 15.000 ? 
United States. 52.000 

Total 1,240,000 _ 


Ппсћидез capacity at operating plants as well as at 


plants on standby basis. 
"Idle. 


~ Quantity Value 
(metric tons) (thousands) 
1,350 $7,500 
511 4,140 
(2) 2 
15 355 
96 2690 
1,970 14,700 
2 85 
122 1,530 
6 323 
2 102 
73 2,130 
205 4,170 


45.9 


ТАВГЕ 8 
MAGNESIUM: ESTIMATED PRIMARY WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons) 


Country 2005 2006 2007 


0 оо 00 _______2008 2009 
Brazil 6,000 6,000 18,000 15.000 16,000 
Canada! 50,000 65,000 16,300 2,000 ' - 
China 470,000 520,000 625,000 559,000 501,000 
Israel 27,853 24,581 29,618 32,051 ' 29,000 
Kazakhstan 20,000 21,000 21,000 21,000 21,000 
Russia! - 45,000 35,000 37,000 37,000 37,000 
Serbia 1,500 5 1,500 2.000 ' 1,500 1,500 
Ukraine 2,000 2.200 2.500 2.000 ' 2.000 
United States м | ERES: NE НИНА. 

Total 622,000 67500 751000 670,000" 608000 


! World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
2rable includes data available through July 13, 2010. 


?Includes secondary. 
‘Reported figure. 


‘Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
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MAGNESIUM COMPOUNDS 
By Deborah A. Kramer 


Domestic survey data and tables were prepared by Paula R. Neely, statistical assistant, and the world production table was 


prepared by Lisa D. Miller, international data coordinator. 


U.S. production of caustic-calcined magnesia and 
dead-burned (refractory) magnesia decreased from the levels 
in 2008. Imports continued to account for more than one-half 
of U.S. consumption of magnesia. Consumption of refractory 
magnesia was less than one-half the level in 2008, reflecting 
the decline in steel production. Caustic-calcined (and other) 
magnesia consumption decreased by about 19%, with imports of 
caustic-calcined (and other) magnesia accounting for about 4596 
of total U.S. consumption. 

About 53% of U.S. magnesium compounds production came 
from seawater and well and lake brines. The remainder was 
recovered from dolomite, magnesite, and olivine. About 6096 
of the total consumption of magnesium compounds was used in 
agricultural, chemical, environmental, and other applications. 
The remaining 40% was for refractory applications. China 
remained the dominant supplier of imports for caustic-calcined 
and refractory (dead-burned and fused) magnesias, with 63% 
and 64%, respectively, of the totals. 


Legislation and Government Programs 


In August, the U.S. Department of Commerce, International 
Trade Administration (ITA), began an antidumping duty 
Investigation of imports of magnesia-carbon bricks from 
China and Mexico and a countervailing duty investigation of 
imports of magnesia-carbon bricks from China. Although the 
preliminary antidumping duty decision was scheduled to be 
completed by September 14, it was postponed until February 
24, 2010, as a result of requests by the petitioner, Resco 
Products Inc. (U.S. Department of Commerce, International 
Trade Administration, 2009a, c, d). In December, the ITA made 
a preliminary determination that subsidies were not being 
provided to producers and exporters of magnesia-carbon bricks 
from China, so no duties would be assessed (U.S. Department of 
Commerce, International Trade Administration, 2009b). 


Production 


U.S. shipments of caustic-calcined magnesia were 14% 
lower than those in 2008, and refractory magnesia shipments 
decreased significantly (table 3). Magnesium hydroxide 
shipments were about 5% lower than those in 2008. The 
decrease in magnesium compounds consumption was mainly 
im of the economic downturn that had begun at the end of 

Data for magnesium compounds were collected by the U.S. 
Geological Survey (USGS) from one voluntary survey of U.S. 
Operations. Of the 12 operations canvassed, 92% responded, 
representing 99% of the magnesium compounds shipped 
and used, including data for some compounds that were not 
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reportable in table 3. Data for the one nonrespondent were 
estimated on the basis of prior-year production levels. 

The largest capacity magnesite processing facilities in the 
world are in China and Russia. Together with the United 
States, these countries accounted for about two-thirds of the 
world magnesite production capacity. Japan and the United 
States accounted for about one-half of the world’s magnesium 
compounds production capacity from seawater or brines. Fused 
magnesia was produced in Australia, Brazil, China, Israel, 
Japan, the Republic of Korea, Mexico, Russia, the United 
Kingdom, and the United States. World production Capacity 
for fused magnesia was estimated to be about 560,000 metric 
tons per year (t/yr), including about 372,000 t/yr of Capacity in 
China (Schroeder, 2006). Fused magnesia was produced by one 
company in the United States, UCM Group PLC of the United 
Kingdom, which operated a plant in Cherokee, AL, through its 
Muscle Shoals Minerals Inc. subsidiary. 

Norway has been traditionally the world’s principal producer 
and supplier of olivine, but since 2004, when a new olivine mine 
was opened in Greenland, Norway’s share of world production 
has dropped to about 30% from about 66%. Other producers 
include Australia, Austria, Brazil, China, Greece, Italy, Japan, 
the Republic of Korea, Mexico, Spain, Taiwan, Turkey, and 
the United States. Roberts (2008) estimated that total world 
production of olivine in 2008 was 8.4 million metric tons 
(Mt). Two companies in the United States Produced olivine— 
Unimin Corp. and Olivine Corp. Unimin operated a Mine in 
D Carolina and processing plants in Indiana and North 

arolina. | ; 
о _ operated one mine and one processing plant in 
| In May, Great Salt Lake Minerals Corp. withdrew and refiled 
permit application with the U.S. Army Corps of Eng; 
build new solar evaporation ponds on the G Pus 
withdrawn application originall deg Salt Lake. The 
у was filed in 2007 to develop 


C 
lead agency (Great Salt Lake Minerals ое аѕ (ће 


Consumption 


In 2009, chemical intermediates Was the | 


end use for caustic argest tonnage 


-calcined magnesia, with 40% of the t 
otal, 


Ас « 


The following categories (with the individual components 

in descending order of consumption in parentheses) were 

the other end-use sectors for caustic-calcined magnesia: 
environmental applications (water treatment and stack-gas 
scrubbing), 35%, and agriculture (animal feed and fertilizers), 
25%. The remaining categories each had less that 1% of the total 
use—manufacturing (rubber and electrical) and construction 
(primarily oxychloride and oxysulfate cements). 

Magnesium hydroxide was used for water treatment, in 
medicines and pharmaceuticals, as a chemical intermediate, and 
in fertilizer (uses are given in descending order of quantity). 
Magnesium sulfate was used mostly for chemicals, fertilizers, 
pulp and paper, rubber, pharmaceuticals, and water treatment (in 
descending order of quantity). Magnesium chloride was used 
mainly for ice control. Magnesium chloride brines were used for 
road dust and ice control. 

Scientists at the U.S. Department of Energy's (DOE) Berkeley 
Laboratories created nanocrystals of magnesium oxide that 
glow blue when exposed to ultraviolet light. The researchers 
discovered a fundamentally new, unconventional mechanism to 
control the size of these nanocrystals, unlike traditional growth 
methods that leave the nanocrystals attached to a substrate. The 
nanocrystals could be used in applications such as bioimaging or 
solid-state lighting, but the DOE scientists planned to use them 
to study mechanisms for carbon sequestration. The minerals 
that fix magnesium into a stable carbonate are compositionally 
complex, but the nanocrystals were expected to provide a simple 
model to mimic this process (Science Daily, 2009). 


Foreign Trade 


orts of magnesite and magnesia were well 

aman 2008. pea nine magnesia exports were 
lower than those in 2008, with Canada (67%) as the principa 
destination. Caustic-calcined magnesia exports were 43 % lower 
than those in 2008. Thailand (70%) was the main destination 
— of caustic-calcined magnesia were 25% lower than 

I 2008 and imports of dead-burned magnesia were 61% 
i + n пове in 2008. For both types of magnesia, China 
lower tha incipal source country (table 6). Although China was 
к г import source for dead-burned magnesia, imports 
the eee were 70% less than imports in 2008, probably 
from Chi the drop in steel production. 
se tier for olivine are not available separately from the 

Trade mee reau. The Journal of Commerce Port Import/ 
U.S. т Service (PIERS), however, provides data 
"— that travels by ship. According to PIERS, U.S. 
on 


ON 7 metric tons (t) to Taiwan. 
ро | ае зен и came from China and 
U.S. olivine ы India. These data are significantly less than 
43% came Коп aditionally reported. Because there 15 no. 
the quantities ге Schedule number specifically for olivine, 
Harmonized ey have been misclassified and cannot be 
some ship 


positively identified. 
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World Review 


Australia. —Queensland Magnesia Pty. Ltd. (QMAG) delayed 
the expansion of its 100,000-t/yr caustic-calcined magnesia 
plant in Parkhurst, Western Australia, until the second half 
of 2010. The expansion initially was planned in response to 
reduced exports from China, particularly to the European Union 
and the United States. As a result of a significant decline in 
demand from world steel and refractory markets, QMAG cut 
production at its Kunwarara Mine and Parkhurst processing 
plant in Rockhampton. These adjustments began in December 
2008 and, as of February 2009, the Kunwarara Mine stopped 
contract mining activities and the Parkhurst processing plant 
operated at only 30% of capacity. Production was expected to 
remain at these levels until the middle of 2009 (Queensland 
Magnesia Pty. Ltd., 2009). 

In October, Beacon Hill Resources Plc acquired Tasmania 
Magnesite NL, which owned magnesite deposits in northwest 
Tasmania with measured and inferred resources of 39 Mt of 
magnesite. In December, Beacon Hill Resources applied for 
a mining lease for one of the deposits—Arthur River—with a 
measured resource of 13.2 Mt of magnesite. The lease would be 
subject to the completion of studies, such as the Development 
Proposal and Environmental Management Plan, a public 
consultation process, and other approvals, which the company 
expected to complete by yearend 2010. If this process was 
completed on schedule, Beacon Hill Resources planned to 
begin mine construction in early 2011, with initial production 
scheduled by yearend 2011 (Regulatory News Service, 2009). 

Brazil.—Buschle & Lepper SA, а small seawater magnesia 
producer, announced that it would double its production 
capacity to 12,000 t/yr by yearend 2010. The company — 
planned to market its production at Joinville, Santa Catarina, 
for specialty chemical, cosmetics, food, and pharmaceutical 
applications (O’ Driscoll, 20096, p. 41). | 

China.— Because of reduced demand, China canceled 15 
magnesite export licenses for the second half of 2009. The | 
original license quotas were scheduled to be fora total of 1. 
Mt, with 720,000 t issued in the first half of the year, г. 
only 119,000 t of magnesite was exported in the first 6 montns 
of 2009 (O'Driscoll, 2009b, p. 30). Е 

Greece.—Grecian Magnesite S.A. began a $10.3 million 
project in April, which was expected to extend the е 
the company's Yerakini magnesite mines by at least 20 dn | 
The project, which would install a new processing line dos 
would be capable of recovering fine fractions from una 
and stockpiles, could beneficiate 220,000 t/yr of da aU 
The new line would enable Grecian Magnesite to USC ma - 
that was sized at 18 millimeters or smaller from Re 009). 
stockpiles that the company has maintained (O'Drisco i 

Korea, North.—Swiss firm Quintermina AG reporte A 
established partnerships with two North Korean magne 

a | ia from their plants 
mining companies to export magnesia по“ un 
to world markets. One, Korea Magnesia Clinker їп m 
Group, produced mainly dead-burned magnesia from 
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mines in Daehung and Ryong Yang, feeding the 1.2-million- 
metric-ton-per-year calcining plants in Daehung and Tanchon. 
The second, Sungri Trading Co., produced caustic-calcined 
magnesia operations in Yanggangdo Province using feed from 
a magnesite mine in Baek Bae. Quintermina also planned to 
become a business partner with Korea Magnesia to refit rotary 
kilns to adapt them for caustic-calcined magnesia production 
(O'Driscoll, 2009b). 

Norway.—In July, North Cape Minerals AS, the leading 
olivine producer in Norway, with a total mine capacity of 2.4 
Мууг, announced that it was temporarily suspending operations 
at two of its three mines—Bryggja and Raubergvik—because 
of reduced demand for olivine from the steel industry; only 
the Aheim Mine would remain open. Steinsvik Olivin AS, 
another olivine producer in Norway, filed for bankruptcy in 
September, citing reduced sales for the company's product. The 
company produced olivine since 2004 at a 150,000-t/yr plant 
and had planned to expand capacity to 250,000 to 300,000 t/yr 
(Industrial Minerals, 2009b, c). 

Saudi Arabia.— Despite sluggish global economic conditions, 
Saudi Arabian Mining Co. (Ma'aden) announced plans to build 
a 140,000-t/yr magnesite processing plant in Medina at a cost of 
$25.3 million, although no timetable was determined. Ma'aden 
planned to source high-grade magnesite from its Zarghat deposit 
and produce dead-burned magnesia and other magnesite-based 
products for agriculture, construction, and fuel additives markets 
(Industríal Minerals, 2009a). 

Turkey. —Trabzon Mining and Metal Corp. expected to have 
а 100,000-Иуг dead-burned magnesia plant onstream in Askale 
by the beginning of 2010. Magnesite from the plant would 
come from the company's nearby Refahiye Mine. Dead-burned 
magnesia from the plant was expected to be marketed primarily 
In Ukraine, although the company also targeted markets in 
Greece, Iran, Romania, and Turkey (O’ Driscoll, 2009c). 


Outlook 


According to the World Steel Association (2010), world crude 
steel output was 1.22 billion metric tons in 2009, a decrease 
of 8.0% from that in 2008. Steel production declined in nearly 
all the major steel-producing regions; however, production in 
Asia, in particular China and India, showed positive growth 
in 2009. China's crude steel production in 2009 reached 568 
Mt, an increase of 13.5% from that in 2008: China’s share of 
world steel production increased to 47% of the world total in 
2009. In contrast, steel production in the United States fell by 
more than 36% from that in 2008. A sustained increase in steel 
Production in China could lead to more internal consumption of 
magnesia-based refractories, which could result in less magnesia 
available for the export market. China, however, has significant 
magnesite resources, particularly in Liaoning Province, and 
could continue to develop the magnesite deposits to satisfy 
domestic and export markets. 

Planned closure in 2011 of Exelon Corp.’s coal-fired 
powerplants in Cromby and Eddyston, PA, was expected to 
have a significant effect on the consumption of magnesia for 
flue-gas desulfurization in the United States. These plants were 
the leading caustic-calcined magnesia-consuming powerplants 
in the United States, accounting for about 23,000 t/yr of 
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caustic-calcined magnesia supplied by Canadian and United 
States firms (O'Driscoll, 2010). 
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TABLE 1 
SALIENT MAGNESIUM COMPOUND STATISTICS' 


(Thousand metric tons and thousand dollars) 


United States: Е 


; ; ЖГ. 
Caustic-calcined and specified magnesias: 


Shipped by producers: 
Quantity 


Value _ 


| 60.300 


__ Exports! u 


Imports for consumption! __ 


— Refractory magnesia: 


_ Shipped t by producers; — 
Quantity — 5 
Vale — 


ED ND i ee ee REN ERR 


С Exports 


Imports for consumption 


World. production 0 of magnesite _ 


!Data are rounded to no more than three significant digits. 


15,6 600 " 
‘Estimated. "Revised. W Withheld to avoid disclosing company proprietary data. 


— ти —— 


2005 2006 2007 2008 2009. 
133 125 170 147_ 
00 60,300 41100 52,700 42200 

6 4 | | 

163 134 167 126 

W w W W 

W WO W W 

20 22 22 8. 

433 437 386 151_ 
___16,600' 16700: 18.4007  19000* k 


Excludes caustic-calcined magnesia used in the production of refractory magnesia. 


3Includes magnesia used by producers. 
*Caustic-calcined magnesia only. 


TABLE 2 
US MAGNESIUM COMPOUND PRODUCERS, BY RAW MATERIAL SOURCE, LOCATION 


| 
, AND PRODUCTION CAPACITY, IN 2009 


(Metric tons, MgO equivalent) 


—————- 


Lx tastes Sore ва 
д 


Products 1 1 ——— 


140,000 — Caustic-calcined magnesia. 


185,000 — Magnesium chloride and magnesium chloride brines. 
45,000 Magnesium chloride brines. - 
314,000 _ Caustic-calcined magnesia, dead-burned magnesia, a" 
magnesium hydroxide. 


: : ide. 
107,000 — Caustic-calcined magnesia and magnesium hydroxi 
3,000 Magnesium chloride brines. 
5,000. Magnesium hydroxide. 


Каж п у material : source and producing c company _ _ Location Capacity 
‘Magnesite, Premier ‘ er Chemicals М LLC Gabbs, NV 
Lake brines: _ n 
Great Salt Lake Minerals C Cop. — Овде UT - 
T Intrepid We id Wendover-Potash | LLC Wen Mee | 
Well brines, ‚ Martin Marietta Magnesia Manistee, 
_ Specialties | Uie. а 
Bc Port St. Joe, FL 
~ Pre Premier Сп Chemicals LLC_ LC . Ра E efke 
~ South Bay зу Salt" Works Е сша avisa CA 
~ SPI Phar | Pharm aln. — : —» 5,000. 
E "ie digits; may not add to total shown. 
с three significant digits, may 
! Data are rounded to no more than gn 


a on to its | 
А Vt imported magnesite as a raw material. 
whic 


46.4 


| in Lenoir City, TN, 
higan plant, Martin Marietta owned a 15, 000-metric-ton-per-year-capacity magnesium hydroxide plant in 
Michigan 
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TABLE 3 
U.S. MAGNESIUM COMPOUNDS SHIPPED AND USED' 


2008 2009 
~ Quantity Value Quantity Value | 
(metric tons) (thousands) __ (metric tons) _ (thousands) 
Caustic-calcined and specified (USP and technical) magnesias 170,000 _ 892,700 141000 _ 542200 
Magnesium hydroxide [100% Mg(OH);] 180,000 89,800 170,000 104,000 
Magnesium sulfate, anhydrous апа hydrous — — 46700 15.100 . 40.100 3,650 
Refractory magnesia | мо wo м 


W Withheld to avoid disclosing company proprietary data. 
'Data are rounded to no more than three significant digits. 
'"Excludes material produced as an intermediate step in the manufacture of other magnesium compounds. 
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TABLE 4 
U.S. EXPORTS ОР CRUDE AND PROCESSED MAGNESITE, BY COUNTRY' 


—— Mm uit SS t fete Se ин SS Жыш TERES ERE 
HORE E ЕЕ сс ee 


——— 


———— 


"2008 777 209 | 
| Quantity СС Value m Quantity Value 
Material and country (metric tons) _ (thousands) | (metric tons) _ (thousands) 
Caustic-calcined magnesia: 9 

China m 5 $15 81 $41 
р c NENNEN m 225 191 БА 7 
T Mexico mM 144 166 57 29 
7 Netherlands MEM 234 169 Е -- 
“Thailand i 6 14 351 178 
Ohr _____ 700 0,226 224 ' __ а ___ 48 
^. Total m 290 — 10 — 503 296 
Dead-burned and fused magnesia: 

_ Canada ess 14,600 7,410 5,580 3,420 
China 88 85 697 517 
_ Germany 532 491 120 113 
р Нопр Копр E 376 259 140 114 
India HAM 858 415 226 214 

Mexico ______ u 1.380 810 435 429 
Е Saudi Arabia 25: | | 210 122 269 149 

Taiwan 370 311 40 36 
"United Kingdom 229 223 57 62 
_ Venezuela ________ Е 1,310 654 124 144 
Other — 00 2440! 2240' 701 760 
_ Tod _____ mu 22100 13100 839% | 5950 
Other magnesia: 57 
Bahamas The ___ | 1,060 1,020 61 17 
вай 912 927 858 959 
_ Сапада __ ___ ___ _ 4,690 3,640 2,600 2,510 
Fame ________ __- 815 675 1,170 1,050 
| Germany — 1 1,010 944 798 634 
India 448 1,020 275 275 
_ Korea, Republic of u 1,620 1,340 1,770 1,420 
мешеу reese 1,440 1,720 1,100 1,360 
z Methe angs | E 1,260 965 684 563 
zr rawan, | 1,240 1,140 1,280 1,230 

тако __ 670 904 136 178 
208 2,920 ' 4,600 ' 1.930 3,330 
EN ЕЕ 18100 — 1890 12,700 713,500 
Crude magnesite: 

Argentina ЕЕ 710 93 43 6 
E. a 3,720 669 3,020 499 
Ching 1 1. 5.570 1,090 205 28 

сапе. EM 2,840 372 2,810 370 
T y um 931 123 651 85 

E BREMEN 1,720 225 760 84 
e Neher angs MN 138 18 945 124 
E 1.080 177 : - 
_ Saudi Arabia " Е 497 65 

United Kingdom MEN 856 TE 679 89 
E WEE E E o па 
RC EI | 21,000 3,350 10,500 1,480 

Revised. -- Zero. „т -————— 19,50) _____--- 
1 
Data are rounded to no more than three significant digits; may not add to totals shown. 
Source: U.S. Census Bureau. 
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ТАВГЕ 5 


U.S. EXPORTS OF MAGNESIUM COMPOUNDS! 


7 Quantity Value Quantity 
Material. _ «metric tons) (thousands) (metric tons) 
8,180 $8,050 7,780 


Magnesium chloride, anhydrous and other ET HERES 


Magnesium hydroxide and peroxide _ > 18 
103 209 207 


MM О 2008  — 2009 


18400 — 15,500 19100 — 17. 


Value 
( thousands) _ 


Principal destinations, 2009 


__ $5.480 Canada, 8496; Italy, 7%. 


17.500 — Canada, 59%; United Kingdom, 


99%; Sweden, 8% 


31 | Mexico, 74%, Сапада, 20%. 


Magnesium sulfate, natural kieserite and epsom salts - с He as 
Magnesium sulfate, other "HEN, 11,300 "T 5,340 "m 10,600 


‘Data are rounded to no more than three significant digits. 


Source: U.S. Census Bureau. 
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| 5,000. _ Canada, 92%; Mexico, 6%. 


Material and country 


Caustic-calcined magnesia: 


TABLE 6 


Quantity 


~ 2008 


Value 


E (metric tons) | (thousands) | 


U.S. IMPORTS FOR CONSUMPTION OF C RUDE AND PROC ESSED MAGNESITE, BY COUNTRY' 


^ 2009. Е 
Quantity Value 


_ (metric tons) _ (thousands) 


+ Australia NEN -- -- 5.070 $1,490 
E C mE 15,600 $6,030 15,400 3,770 
_ Canada Е 21,500 7,480 26,300 11,000 
_ China Е ЕОНИ 126,000 24.900 79,000 21,300 
_ Сгеесе ЕЕ 1,620 731 -- = 
| Israel _ HE 609 173 25 27 
_ Turkey ____ 2,010 1,090 -- BE 
_ United Kingdom mE - ы 136 140 
T Tol oo - ею 20,400 ______126,000 37700 
Dead-burned and fused magnesia: _ Е 
Australia 7,280 9.480 650 250 
_ Аиша _ HMM 31,200 17,600 21,200 12,300 
_ Brazil _ 722 212 22.200 7,690 

China = 319,000 136,000 96,900 34,200 
. Greece 11,200 4.560 101 44 
Israel | Е 4,640 12,500 3,530 10,500 
_ Japan Е 2,540 4,750 2,380 5.060 

Mexico 5 2.310 1,310 1,160 690 
_ Spain 5.780 2,130 2.000 644 
_ Other Tov 2 3a3307. 1,050 ' 1.160 826 
Total НЕ 386000 = 190000 151,000 (072200 
Other magnesia: "E 

Brazil ——  . | 689 821 179 272 
Canada | 542 187 552 326 

China — E 1,060 2.320 467 760 
[mel — | ОГ 569 1,080 374 802 
|. 1,220 3.010 569 1,430 
Меко eme 0 mai 8.850 5.740 5.160 3,650 
Slovakia — — | | 751 228 1,070 370 
Other 288 647 361 1,140 
. X0 Р EN 13900 — 1400 ——— 8740 (8,750 
Crude magnesite: 
€ MEM 133 148 209 221 
Em Zt uu m 13,900 3,770 3,330 472 
Е m 2 5 КРО 32 44 208 184 
= 1,000 849 1,690 1,580 
E m 426 740 472 1.130 
United Kingdom | NEN = - 176 186 
ut GNE DNE REEL 
— — ce _ 15,800 5.720 6.270 3,830 
Revised. -- Zero. =, — — a I MR I 
! Data are rounded to no more than three significant digits; may not add to totals shown. 

Source: U.S. Census Bureau. 
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ТАВГЕ 7 
U.S. IMPORTS FOR CONSUMPTION OF MAGNESIUM COMPOUNDS! 


Magnesium chloride, anhydrous and other 
Magnesium hydroxide and peroxide | 
Magnesium sulfate, natural epsom salts 
Magnesium sulfate, natural kieserite 


Magnesium sulfate, other 


'Revised. 


. Principal sources, 2009 


Israel, 3576; Netherlands, 13%; ; Japan, 1 11%. _ 


1 
Data аге rounded to no more than three significant digits. 


Source: U.S. Census Bureau. 
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WORLD MAGNESIUM COMPOUNDS ANNUAL PRODUCTION CAPACITY, 
DECEMBER 31, 2009"? 


(Thousand metric tons, MgO equivalent) 


Raw material 
| Magnesite 0 ` Seawater or brines 
Caustic- Dead- Caustic- Dead- 
Country calcined bumed c calcined bumed Т Total _ 

Australia m |. 78 120 = 5 198. 
Austria | 70 405 m 475 
Brazil 60 326 6 i 392 
Canada Е En 50 = е = 50 
China - | B 430 2,270 = 10 2,710 
France - = - 30 30 
Greece _ | 120 100 = Е 220 
India p 20 202 = 2 222 
Iran - m 50 40 x = 90 
Ireland. — — - 90 90 
Israel ds = 10 60 70 
Italy 25 -- -- -- 25 
Јарап -- -- 55 200 255 
Јогдап -- - 10 50 60 
Korea, North — — 20 100 - - . 120 
Korea, | Republic of NE - -- = 40 40 
Mexicó = - 15 95 110 
Netherlands x = 10 165 175 
Norway -- — 25 -- 25 
Poland сс -- 10 -- - 10 
Russia M 100 2,400 - - 2,500 
Serbia E 40 - - 40 
Slovakia = 465 xs m 465 
South | Africa 12 ~ x ic 12 
Spain 140 70 2 - 210 
Turkey 20 404 -- -- 424 
Ukraine = 120 ‚20 80 220 
United States | States В. ВЕР Е. = 195 526 

1340 7,070 — 340 7070 372 985 9,760 


To 123 13440 7070 _ 372 5 M 
-- Zero. 

!Data are rounded to no more than three significant digits; 
? Includes capacity at operating plants, as well as at plants on standby basis. 


may not add to totals shown. 


_ 2008 2009 
Quantity Value — ~~ Quantity | Vawe 
(metric tons) (thousands) (metric tons) __ (thousands) 
71,400 $15,900 88,000 $21,5 500 Israel, 68%; Netherlands, 28%. 

00 ORIO 16,500" 2,930 6,440 — 

| 528 202 1,740 378 _ 8 China, 7876; India, 14%. 

ss 51100 1 100. |. 25,800 574 Germany, 100%. 
NEN 31,200 15,000 15,000 9,660 China, 34%; Germany, 31%; Mexico, 22%. _ 
TABLE 8 


46.10 


Tan шш а пада НЕ M 


enn Mc н ы а | 
с. с ы County 2005 
‘Australia 474, 000 
Austria, tria, crude 693,754 
Brazil, t |, beneficiated 386,759 
“Canada” e3 180,000 
China’ 6,600,000 
Colombia" 38,000 
Greece, crude Е 415,670 
Guatemala. 5.636 
India 380,000 
Iran 114,708 “ 
Korea, North’ 1,200,000 
Pakistan mn 3,029 
Poland, concentrate 55,300 ' 
Russia 1,100,000 
Serbia, стаде 20.000 ° 
Slovakia, concentrate 920,000 ' 
South Africa — 54,800 
Spain 556,129 
Turkey, run-of-mine 2,372,206 
United States W 
Zimbabwe 893 
Total 15,600, 000 ' 


reported quantitatively, and available information is inadequate for formation of reliable estimates of output levels. 


includes data available through May 12, 2010. 
ЗМарпенис dolomite and bruc ite. 
“Reported figure. 


5 | 
Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 


TABLE 9 


(Metric tons) 


15, 600,000 ' 


2006_ 

j 446,000 
769,188 
382,718 
180,000 
6,700,000 
40,000 
463,277 
1,084 
370,000 
110,000 
1,200,000 
1,884 


62,500 ' 


1,200,000 
20,000 


941,000 ' 


73,300 
539,239 
2,088,033 
W 

939 


*Estimated. "Preliminary. ‘Revised. sed. W Withheld to avoid disclosing company proprie 
'World totals, U.S. data, and estimated data are rounded to no more 


Ss А Are 
Figures represent crude salable magnesite. In addition to the countries 


than three significant digits, 


MAGNESITE: WORLD PRODUCTION, BY COUNTRY" * 


6 2007 _ 


447,000 
811,556 
399,314 
180,000 
8,000,000 
42.000 
351,414 
7,612 
360,000 
110,000 
1,200,000 


1.400 “ 


65.000 
1,200,000 
20,000 


957,000 ' 


80,700 
461,901 


1,984,908 ' 


W 


3 200. 
16,700, 000 ' 

tary data; not included in “Total.” 

may not add to totals shown. 


listed, Bulgaria produced magnesite, but output is not 


18, 400, ,000 


2008 
126.000 ' 


837.476 ' 


в —_—_ 


399,320 ' 


180,000 
10,000,000 
38,000 


ге 


361,165 ' 


11,758 
350,000 
110,000 

1,200,000 


1.600 * 
65,000 * 


1,200,000 
20,000 


807,000 ' 
83,900 ' 
460.000 * 
2,143,047 ' 


W 
2,000 * 
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200% _ 
7 — 200000 = 
800,000 
400,000 " 
180,000 

11,000,000 

35,000 
325.000 
17,247 * 
340,000 
110,000 
1.200.000 
1,700 
65,000 
1,000,000 
20.000 
800,000 
80,000 
460.000 
2,000,000 
W 
1000 — 


0" 19,000, 000 — 
)00,000 — 


Table 
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MANGANESE 
By Lisa A. Corathers 


Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and the world production tables were 


prepared by Glenn J. Wallace, international data coordinator. 


In 2009, U.S. manganese apparent consumption was an 
estimated 445,000 metric tons (t), a 47% decrease from the 
revised amount of 844,000 t in 2008 (table 1). Decreases 
in imports of manganese dioxide, manganese ferroalloys, 
manganese metal, and manganese ore, as well as decreases 
in high-carbon ferromanganese shipments from the U.S. 
Government's National Defense Stockpile (NDS), accounted for 
the decline in apparent consumption. 

Manganese imports (table 6) decreased by 58% on a content 
basis to 395,000 t compared with those of 2008, based on 
U.S. Census data for manganese ore, ferromanganese, and 
silicomanganese, and the stochiometric ratios for manganese 
dioxide and manganese metal. Manganese exports (table 5) 
decreased by 19% to 47,600 t compared with those of 2008, 
based on the typical manganese contents of the materials as 
calculated in table 4. 

In 2009, the annual average domestic price of ore decreased 
by 46% from that in 2008, and the average prices of manganese 
ferroalloys and manganese metal fell. The annual international 
benchmark price of metallurgical-grade ore decreased by 51%, 
based on monthly contract prices between Australian producers 
and Japanese consumers in 2009. Average U.S. spot-market 
prices for high- and medium-carbon ferromanganese and 
silicomanganese decreased from those in 2008 by 56%, 53%, 
апд 50%, respectively. The average spot market price for 
manganese metal decreased by 2994 from that in 2008. 
| Only high-carbon ferromanganese remained in NDS physical 
inventory at yearend 2009. Sales of manganese materials 
Тот the NDS in 2009 reduced the Government's inventory 
of manganese by 8% (content basis), leaving an inventory 
that was three times more than the amount of high-carbon 
i тотапдапезе reported consumed on a contained-weight basis 
Du production of manganese ore in 2009 decreased by 
TRA а gross weight basis and by 16% on a contained-weight 
npa compared with that in 2008 (table 7). China was the 
de producer оп a gross-weight and contained-weight 
ШО, ombined world production of ferromanganese and 
(Mt) ne decreased by 8% to 12.5 million metric tons 
а 2008 а gross weight basis compared with the revised amount 

8 (table 8). China was the leading producer of these 

manganese ferroalloys. 
j я 15 essential to iron and steel production by 
D. sulfur-fixing, deoxidizing, and alloying properties. 
ins LIAE its ironmaking component, accounted 
е ot the reported domestic manganese consumption, 
о the range of 77% to 90% of U.S. apparent 
е a variety of other uses, manganese is a key 
us o certain widely used aluminum alloys and is used 

xide form in dry cell batteries. 
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Legislation and Government Programs 


Air Quality, Emissions Limits.—The U.S. Environmental 
Protection Agency (EPA) issued final national emission 
standards for hazardous air pollutants (HAPs) for the chemical 
preparations industry, excluding manufacturers of indelible 
ink, India ink, stamp pad ink, and writing ink. The EPA used 
particulate matter as a surrogate limit for the target metal HAPs 
(metal compounds of chromium, lead, manganese, and nickel). 
Emission limits varied depending on whether the sources were 
existing or new (U.S. Environmental Protection Agency, 2009b). 

Air Quality, Mandatory Reporting of Greenhouse Gas 
Emissions.—EPA issued a final rule that requires monitoring 
and reporting of greenhouse gas emissions that exceed certain 
thresholds from all sectors of the economy, including manganese 
ferroalloy manufacturers (U.S. Environmental Protection 
Agency, 2009a, p. 56260). 

Air Quality, Public Health Study.—In July, the A gency for 
Toxic Substances and Disease Registry (ATSDR) of the U.S. 
Department of Health and Human Services reported the results 
of its air investigation in the Marietta, OH, area. The ATSDR 
conducted air sampling from April 2007 to March 2008 to 
determine potential health impacts from air emissions around 
the former Union Carbide facility complex near Marietta 
OH. The complex is currently occupied by Chevron-Philli $ 
Chemical Company, Eramet Marietta Inc., Eveready Bine 
Co., and Solvay Advanced Polymers. The ATSDR found at 
manganese was the only metal that exceeded background level 
and ATSDR and EPA health-based guidelines. The ATSDR id 
identified a gap in scientific knowledge regarding the effect of 
chronic, low-level manganese exposures on genera] populations. 


| mmen sampling and analys; 
(“source fingerprinting ) be conducted to determine the Кш i 
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For calendar year 2009, the DNSC disposed (sold) 33,566 t of 
high-carbon ferromanganese. Only high-carbon ferromanganese 
remained in NDS physical inventory at yearend (403,000 t, 
gross weight). The estimated manganese content of this material 
was 302,000 t, which was 8% less than the amount contained at 
yearend 2008. 

The U.S. Department of Defense (DOD) was directed by 
Congress to review its current policy for disposal of NDS 
material. A DOD working group concluded that DNSC's current 
disposal policy required revision and that the NDS should 
be reconfigured into a Strategic Material Security Program 
to encompass a full range of responsibilities required to 
develop an integrated and comprehensive approach to strategic 
materials management. The working group supported DN SC's 
recommendation to temporarily suspend or limit the sale of 13 
materials that had no viable substitutes and on which the United 
States was wholly or substantially import dependent or at a 
significant risk of supply disruption. Sales of ferromanganese 
were curtailed to hold a goal quantity equivalent to | year's 
AMP (U.S. Department of Defense, 2010, p. 1-2). 


Exploration and Development 


Rocher Deboule Minerals Согр., White Rock, British 
Columbia, Canada (now American Manganese Inc.) completed 
a NI 43-101 Resource Study Estimate and a NI 43-101 
Preliminary Economic Assessment of its Artillery Peak 
manganese project, Mohave County, AZ. Indicated resources 
were 10.9 Mt at an average grade of 4.46% manganese and 
inferred resources were 96.9 Mt at an average grade of 4.52%. 
According to the preliminary economic assessment, the area 
can be mined by conventional open pit methods at a rate of 
3.500 metric tons per day for 17 years. About 50,000 tons per 
year (t/yr) of electrolytic manganese metal would be produced 
using a patent-pending sulfurous acid-leach process followed 


by conventional electrolysis (Rocher Deboule Minerals Corp., 
2009). 


Production 


Ore and Concentrate. —Тће only mine production of 
manganese in the United States consisted of small amounts of 
manganiferous material having a natural manganese content of 
less than 5%. This material was produced in South Carolina for 
use in coloring brick. 

Chemicals, Ferroalloys, and Metal. —Production statistics 
for these materials were concealed to avoid disclosing company 
proprietary data. Domestic producers of manganese ferroalloys 
metal, and synthetic dioxide are listed in table 3. | 

The global financial problems that began during the third 
quarter of 2008 affected the largest domestic producers 
of manganese materials to a varying extent in 2009. At its 
Marietta, OH, ferroalloys plant, Eramet Marietta Inc. curtailed 
operation of its No. 1 silicomanganese furnace from March 
through May and curtailed operation of the No. 12 high-carbon 
ferromanganese furnace throughout the year. As a result, the 


company laid off 110 workers (Metal-Pages, 2009e; 
2010, p. 11). ges, 2009е; Eramet SA, 


However, Felman Production Inc. was able to produce 
silicomanganese steadily throughout the year in its three electric 
arc furnaces, with a production level at about 9,100 metric tons 
per month (Ито) (Metal-Pages, 20091). 

То supplement its high-carbon ferromanganese supply, Eramet 
Marietta purchased some of the 27,200 t of ferromanganese sold 
by the DNSC in October (Defense National Stockpile Center, 
2009). In November, Eramet Marietta secured an electric power 
arrangement through 2018 with the Columbus Southern Power 
division of American Electric Power-Ohio. As part of the 
arrangement, Eramet Marietta agreed to maintain on average 
minimum of 200 employees per year, and to make a $40 million 
capital investment in plant operations. The first $20 million 
investment would be made by yearend 2011 and the other $20 
million by yearend 2014 (Metal-Pages, 20099). 

Tronox Incorporated voluntarily filed Chapter 11 bankruptcy 
for its U.S.-based operations, including its electrolytic 
manganese dioxide (EMD) facility in Henderson, NV. The 
decision to file was made to address environmental and 
litigation legacy liabilities that were incurred when the company 
was spun off from Kerr-McGee Corporation in 2006. The 
company planned to continue operations without interruption 
(Tronox Incorporated, 2009). | 

Bateman Mineral Recovery started full operations of its 
Riders ferromanganese-slag recovery plant in late May 2009 
in Johnstown, PA. The Riders plant was designed to recover 
500 Ито of high-carbon ferromanganese from 25,000 Ито 
of stockpiled blast-furnace slag produced by ArcelorMittal 5 
(formerly Bethlehem Steel Corp.) Johnstown steel operations. 
The recovered ferromanganese was 10 be sold to the steel | 
industry and the crushed slag to the aggregate market, possibly 
for use in acid mine water treatment (Bateman Mineral 
Recovery, 2008; Louis Eybers. general manager, jigging 
Technologies LLC, unpub. data, March 25, 2010). 


Consumption, Uses, and Stocks 


Data relating to manganese end use and other information 
have shown that metallurgical applications account for most 
domestic manganese consumption, 85% to 90% of which has 
been for steelmaking. In 2009, reported U.S. ore consumption 
indicated that unit consumption of manganese in jronmaking: 
which could not be published to avoid disclosing company 
proprietary data, was about the same as that of 2008 an 
remained a relatively minor component of overall mang | 
use in steelmaking. Reported consumption (gross weight) 
of manganese metal, ferromanganese, and silicomangane* 
decreased by 36%, 20%, and 17%, respectively, from pe 
2008 (table 4). Because of incomplete reporting tO the U» 
Geological Survey (USGS) voluntary consumption e 
the figures in this table represent relative rather than 4650 
quantities. | 

The combination of the indicated consumpti Es 
estimates of apparent consumption, оп а gross web aking 
suggested that manganese alloy unit consumption 1M stee 
was about 4.7 kilograms рет metric ton 
times that calculated on the basis of reporte 
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2009. This level was 389^ less than the revised quantity of 

7.5 kg/t estimated for 2008 and was a result of a significant 
decrease in ferromanganese and silicomanganese apparent 
consumption. The decrease in the apparent consumption of 
these two ferroalloys was attributable to significant decreases in 
ferromanganese and silicomanganese imports. 

Relatively small quantities of manganese were used for 
alloying with nonferrous metals, chiefly in the aluminum 
industry as manganese-aluminum briquettes that typically 
contained either 75% or 85% manganese. Manganese plays 
an important alloying role in aluminum to increase corrosion 
resistance. The most important use of aluminum-manganese 
alloys is in the manufacture of soft drink cans. Other uses 
include, but are not limited to, aircraft, automobiles, cookware, 
radiators, and roofing (Roskill Information Services Ltd., 2008, 
р. 195-200). 

Comparatively small amounts of manganese were used 
domestically in animal feed, brick coloring, dry cell batteries, 
fertilizers, and manganese chemicals. These were among the 
many nonmetallurgical applications of manganese (Roskill 
Information Services Ltd., 2008, p. 206—229). The source of 
manganese units for these applications was mainly manganese 
ore. 

In 2009, reported domestic consumption of manganese ore 
decreased by 9% to 422,000 t, while corresponding yearend 
Stocks decreased by 55% to 115,000 t compared with the revised 
amounts in 2008 (table 1). Apparent consumption of manganese 
оге on a gross-weight basis in 2009 was about 408,000 t, which 
excluded any manganese ore consumed directly by ironmaking 
and steelmaking plants. The USGS must exclude reporting 
by these operations to avoid disclosing company proprietary 
Information. The discrepancy between apparent and reported 
consumption represented incomplete reporting to the USGS 
voluntary consumption survey. 

Data on domestic consumption of manganese ore, exclusive 
of that consumed by the steel industry, are collected by means of 
the "Manganese Ore and Products" survey. In 2009, nine firms 
Were canvassed that process ore or had processed ore in the past 
by such methods as grinding and roasting, or that consume it in 
the manufacture of dry cell batteries and manganese chemicals, 
ferroalloys, and metals. Of those nine companies, all consumed 
manganese ore in their processes in 2009. The collective 
consumption of these firms was considered to constitute all the 
manganese ore consumption in the United States, exclusive of 
E ие by the steel industry. Full-year responses or a 

pon which to estimate the data were obtained from all of 
these firms for 2009. 


Prices 


Ns were significant decreases in annual average manganese 

i al prices in 2009 from those in 2008 because of continued 
ects of the economic downturn that began during the third 

quarter of 2008. 

2 Ore.—The USGS estimated the annual U.S. 

48% a contract price of metallurgical-grade ore containing 

a 46, ни was $6.61 рег metric ton unit (mtu). This was 

51% бе ease compared with that in 2008, which followed the 

rease in the annual average international benchmark 
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price for this grade of ore, as calculated from monthly contract 

prices set between Japanese consumers and Australian producers 

(Australian Bureau of Agricultural and Resource Economics 

and Sciences, unpub. data, January through December, 2009). 

Prices were above or below this value, depending on ore quality, 

time of year, and nature of transaction. The year-average spot 

market price for this grade of ore based on weekly averages of 
Chinese cost and freight (CNF) transaction prices as reported by 

Ryan's Notes was $5.61 per mtu. The range in CNF spot market 
prices per mtu peaked in January at $8.00 to $8.50, fell to a low 
of $4.00 to $4.25 in mid-year, then rose to finish the year at 
$6.85 to $7.10 per mtu because of improved market conditions. 
The price of a metric ton of ore (gross weight) is obtained by 
multiplying the mtu price by the percentage manganese content 
of the ore; for example, by 48 when the manganese content 
is 4876. The ore market consisted of a number of submarkets 
because of differences in ore-quality requirements by end 
use ferroalloy production, blast furnace ironmaking, and 
manufacture of manganese chemicals. 

Manganese Ferroalloys and Metal.—Prices for manganese 
ferroalloys tend to vary in response to changes in demand 
by the steel and ferrous foundry industries, while those of 
manganese metal predominantly follow changes in demand 
by the aluminum industry. Manganese ferroalloy prices are 
also influenced by changes in the product mix of the world's 
suppliers because different manganese ferroalloys are largely 
interchangeable with each other. 

Annual average import prices for manganese ferroalloys are 
given by Platts Metals Week. These prices are based on free 
market Spot prices per unit of measurement, f.o.b. Chicago, IL 
or Pittsburgh, PA, warehouse. Annual average import price: 
were $1,208.16 per gross ton for hi gh-carbon ferromanga 
100.52 cents per pound for medium-carbon ferroman E zt 
and 50.72 cents per pound for silicomanganese These 

o Я . prices 
were 56%, 53%, and 5094 lower, respectively, than those of 
2008 when they reached an alltime high. The arial ра 
price for manganese metal is based on kl ut 

| | Weekly averages of 
North American transaction prices published by Ryan’ 
for bulk shipments of manganese metal, f.o.b Chicag dg 
Pittsburgh, PA, warehouse. The annual av Moi ы. - 
transaction price for mang BA American 
| ganese metal was 140.13 cents 
pound, which was a 20% decrease com ad 


manganese metal of $1.15 per 
According to Platts Metals 
high-carbon ferromanganese containing 7894 m 
gross ton, began the year at $1,375 to $1 400 у 
at $1,310 to $1,350, fora net decrease of 49, a 
per pound of manganese, for medium- | 
with a manganese content of 80% to 8 
content of 1.5% began the year at 120 
the year at 100 to 105 cents, for a net 
price range, per pound i Hi 
with 2% carbon MM мега DRM о 
2009 at 58 to 62 cents, for a net 


О * 
production at M and slight 


According to Ryan's Notes North American transaction 
prices, the 2009 yearend price range of bulk manganese metal 
shipments was 142 to 150 cents per pound, a net increase of 4% 
from the price of 135 to 145 cents per pound at the beginning 


of the year. This net price increase was attributable to rising 
aluminum production in the fourth quarter of 2009. 


Foreign Trade 


In the absence of domestic mine production and recycling for 
manganese, U.S. net import reliance, as a percentage of apparent 
consumption, was 10076 for manganese, the same as it has been 
for the past 24 years. The ensuing comparisons of foreign trade 
data were made on the basis of gross weight. 

In 2009, U.S. exports of ferromanganese and silicomanganese 
increased, while exports of manganese dioxide, manganese 
metal, and manganese ore decreased compared with exports 
of these materials for 2008 (table 5). The biggest year-to-year 
changes in exports was that of manganese ore, which were 
68% lower than those in 2008. Canada accounted for 91% of 
manganese ore exports, followed by Germany with 4%. 

In 2009, U.S. imports of potassium permanganate increased 
compared with those of 2008, while imports of ferromanganese, 
manganese dioxide, manganese metal, manganese ore, and 
silicomanganese fell (table 6). The most significant year-to- 
year change was for imports of manganese ore; these were 53% 
less than those of 2008. Decreases in this import category were 
especially notable for Gabon, with a decrease of about 170,000 t 
(48%), Australia, with a decrease of 66,900 t (65%), and Brazil, 
with a decrease of 65,300 t (96%) year-on-year. 

Imports of spiegeleisen (pig iron containing about 20% 
manganese) from South Africa decreased to less than 1 t in 2009 
from 1 t in 2008, on a gross weight basis. The 2009 customs 
value for spiegeleisen imports was $300,653 (U.S. Census 
Bureau, unpub. data, December 2009). 

Antidumping Duty Administrative Reviews. —No final 
antidumping duty rates were assessed in 2009 on imports of 
manganese materials to the United States. 

U.S.-World Trade Organization (WTO) Chinese Raw 
Material Export Dispute Settlement Proceedings —On June 
23, the United States requested consultations with China and 
the WTO Dispute Settlement Body (DSB) about curbs placed 
by China on exports of various materials, including manganese 
metal and ore. In July, Canada, the European Union, Mexico 
and Turkey requested to join the consultations. On Novëmbéi 4 
the Office of the United States Trade Representative requested | 
that the DSB establish a dispute settlement panel to review the 
U.S. claims. (The European Union and Mexico also requested 
the establishment of a dispute settlement panel.) The DSB 
established a single panel on December 21 and appointed panel 
representatives on March 29, 2010. The panel was expected 
to finalize the proceedings in April 2011 (Office of the United 


States Trade Representative, 2009; World Trade Organizati 
Dispute Settlement Body, 2010). rganization 


World Industry Structure 


World manganese ore production was estimat 
| ed by the U 
at 10.8 Mt (contained manganese) in 2009, down ea к 
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the revised amount in 2008. Most (97%) of manganese ore was 
produced in 10 countries. On a manganese-content basis, the 
leading producer countries of manganese ore were, in decreasing 
order, China (22%), Australia (2096), South Africa (1896), India 
(9%), and Gabon (8%) (table 7). World manganese ferroalloy 
production in 2009 was 12.5 Mt (gross weight), an 8% decrease 
from that of 2008. On a gross weight basis, the leading producer 
countries of manganese ferroalloys were, in decreasing order, 
China (64%), India (12%), Ukraine (7%), Japan (3%). Norway 
(3%), and South Africa (3%) (table 8). 

The International Manganese Institute (IMnI) estimated 
that world apparent consumption of manganese ferroalloys 
decreased by 12% to 12.0 Mt in 2009 compared with that of 
2008. Of that amount, 7.2 Mt was silicomanganese, 4.0 Mt was 
high-carbon ferromanganese, and 0.8 Mt was refined (medium- 
and low-carbon) ferromanganese. IMnl estimated that world 
production of manganese ferroalloys was 11.6 Mt, slightly less 
than world consumption. World manganese ore production was 
11.1 Mt (contained manganese), which was a decrease of about 
22% from the revised IMnl estimate of 14.3 Mt in 2008 (Ideas 
1st Information Services Pvt. Ltd., 2010, p. 19; Mark Cama), 
market analyst, International Manganese Institute, unpub. data, 
June 13, 2010). | 

New manganese materials projects scheduled for completion 
around the world from 2009 through 2013 are listed in table 9. 


World Review 


European Union. —Antidumping duties on silicomanganest 
imported from China (8.2%) and Kazakhstan (6.5%) that had 
been previously suspended by the Commission of the European 
Communities in 2007 and 2008 automatically went into effect 
on September 7 (Metal-Pages, 2009g). 

Australia. —OM Holdings Limited (Singapore) constructed? 
secondary processing plant (SPP) to crush and reprocess reject 
material from the heavy-media drum plant at the Bootu Creek 
Manganese Mine. The SPP operations would first handle reject 
material currently stockpiled (about 1.5 Mt) with a tie-in (0 
the existing heavy-media drum plant to follow. SPP material 
would serve as feedstock to sinter plant operations, the RU 
expected the SPP to initially generate an additional 150,000 vy" 
of 35% manganese fines 
(OM Holdings Limited, 2009a, 2010). | 

Brazil. —VNale S.A. (formerly Companhia Vale do Rio Росе) 
was the leading manganese ore and ferroalloy producer 18 
Brazil. Vale produced 1.7 Mt of manganese оге in 2009, 3 
decrease of 30% from that of 2008. The Azul Mine in the 
Carajás region produced 1.4 Mt of ore. Vale's manganese 
ferroalloys plants, with the exception of the Urucum plant, 
resumed operation at the beginning of 2009 after being 5 4 А 
down in December 2008. Vale's manganese alloy production 
Brazil was 99,000 t, a 66% decrease from that in 2008 
Notes, 2009b; Vale S.A., 2010, p. 4). alltime 

China.—Chinese imports of manganese ore were at Е n 
high of 9.62 Mt (gross weight) in 2009, up 27% from i: v 
2008 (TEX Report, The, 20102). This was about 29% oft Я 
0505 estimated total world production (gross weight) 1 “ 


nd 
Most of the imported manganese ore was likely used (0 d: 
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with lower-grade domestic manganese ore for the production of 
manganese ferroalloys and metal. 

China was the leading producer of manganese ferroalloys 
in the world but still relied on imports of ferromanganese and 
silicomanganese. The country's manganese ferroalloy exports 
were significantly less in 2009 than in 2008—47,062 t (-87%) of 
ferromanganese and 115,175 t (-84%) of silicomanganese 
(TEX Report, The, 2010b). 

China, the leading producer of electrolytic manganese metal 
(EMM) in the world with about 190 companies, produced 
1.29 Mt of EMM in 2009, an increase of 14% from the revised 
amount of 1.13 Mt in 2008. The country exported about 155,000 
t of EMM in 2009, a decrease of 50% from that in 2008. Before 
the global economic downturn in late 2008, China exported 
between 250,000 t/yr and 300,000 t/yr of EMM. Only two 
countries, China and South Africa, have the capacity to produce 
EMM. China's EMM capacity in 2009 was estimated to be 
about 2.11 million metric tons per year, or 96% of the world 
total (2.20 Mt) (Metal-Pages, 2009c; Tan, 2010). 

In 2009, China was also the leading producer of EMD in the 
world, with total output of 181,520 t. This equated to 79% of 
the country's annual production capacity, which was 230,000 t. 
China's share of the active world EMD production capacity in 
2009 was about 60%, followed by the United States with 16%. 
China's EMD exports fell slightly to 38,720 t from that of 2008, 
owing mainly to antidumping duties assessed by Japan and the 
United States (Li, 2010, p. 2, 5-7). 

Several Central Government policies affected manganese 
materials during the year. The Government maintained the 
20% export duty on ferromanganese, unwrought manganese 
metal, and silicomanganese exports. They also kept the duty 
оп manganese ore exports at 15%. However, they raised the 
value-added tax on manganese ore imports to 17% from 13% 
(Metal-Pages, 2009d; TEX Report, The, 2009). 

France.—Eramet reported a 13% reduction in worldwide 
manganese alloy output in 2009 to 617,000 compared with that 
їп 2008. The company owned manganese alloy plants in China, 
France, Norway, and the United States (Eramet SA, 2010, 

р. 33). Vale’s Rio Doce Manganese Europe reduced manganese 
alloy production at its Dunkerque plant by 18% to 45,000 t in 
2009 from that in 2008 (Vale S.A., 2010, p. 4). 

Japan.—Nippon Mining & Metals Co., Ltd. started a 
demonstration-scale recycling plant for used lithium-ion 
batteries to extract value-bearing metals such as cobalt, lithium, 
Ne and nickel. The plant, located on the premises of 
| Ikko Tsuruga Recycle Co., Ltd. in Fukui, was expected to 

Ecover about 6 t/mo of manganese. Full-scale commercial 
operation of the plant, which would be the first of its kind, was 
planned for 2011 (Nippon Mining & Metals Co., Ltd., 2009). 
magento Minera Autlan, S.A.B. de C.V., the sole Mexican 
о ferroalloys manufacturer, reported a 40% decrease in 
2008 (table ferroalloys production in 2009 compared with that in 
aa le 8). However, as global market conditions improved 
йш = А second half of 2009, the company restarted two of its 
a teziutlan in June and Gomez Palacio in September— 
"e aving shut them down at yearend 2008. Additionally, 
MEA operated its Tamós ferroalloys plant below full 
чи ыт to be about 150,000 t/yr) (Minera Autlán, 
^P. de C.V., 2010, р. 12). 
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Norway.—Manganese ferroalloy production at Vale's Mo 
1 Rana plant was 79,000 t, a 29% decrease from that of 2008. 
The decrease in production was attributable to the maintenance 
of one of two furnaces starting in November (Vale, S.A., 2010, 
p. 4). Eramet increased its ownership stake to 10096 from 56% 
in Eralloys, a company combining the former silicomanganese 
producer Tinfos AS. Tinfos produced silicomanganese at its 
Kvinesdal plant, which has an 180,000-t/yr production capacity 
(Eramet, SA, 2010, p. 33). 

South Africa. —The global economic slowdown greatly 
affected production of manganese materials in 2009. South 
Africa's position as the world's leading producer of manganese 
ore (content-basis) in 2008 dropped to third in 2009. The 
country became the sixth-leading producer of manganese 
ferroalloys (gross-weight basis) in 2009, down from third in 
2008. 

Samancor Manganese reduced production at its Metalloys 
manganese ferroalloy plant in FY 2009 (July 1, 2008, through 
June 30, 2009). The plant produced 301,000 t of manganese 
alloys during that period or about 53% of its total annual 
production capacity (BHP Billiton Ltd., 2009, p. 59, 61). In 
March, Mogale Alloys Limited curtailed two silicomanganese 
furnaces capable of producing about 4,000 t/mo (Ryan's Notes 
20092). In April, Assmang Ltd. shut down its No. 5 hiphscarbon 
ferromanganese furnace (55,000-Uyr production capacity) at 
its Cato Ridge Works plant in KwaZulu Natal. Н; gh-carbon 
ferromanganese furnaces Nos. 3 and 4 that were shut down at 
yearend 2008 remained closed, owing to market conditions 
as was the refined ferromanganese alloys convertor at the | 
company's Cato Ridge Alloys plant. As а result, Cato Ridge 
operated at about 65% of its total capacity (225,000 t г) : 
throughout most of the year (Assore Limited 2009: џ 
Metal-Pages, 2009a, b). mE 

There were ownership changes in several South African 
manganese companies. In May, Ruukki Group Plc (Finland 
acquired 84.9% of Mogale. The minority stake in M 
be owned by South African Black Economic Em PN 
(BEE) partners. During the year, Mogale rud ee 
ferrochromium, silicomanganese, and stainless Steel; th 
production capacity for this mix of materials was | 10 00 
(GlobeNewswire, Inc., 2009; Ruukki G ar 
July, Sa roup Ple, 2010, р. 11). In 

ту, samancor Manganese sold 26% of the Hotazel 
mines—Mamatwan and Wessels Mines—to BEE Я 
Billiton Ltd., 2009, p. 58). In November OM Hol 
(Singapore) acquired 26% in Ntsimbintle Misi: 
Limited, which owns 50.1% of the Tshipi Kalah 


anganese 
partners (BHP 
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Б ( Proprietary) 
ar! Manganese 
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by 64% Гог ferromanganes; ba oe also decreased їп 2009 
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conditions improved. OAO Zaporozhsky Ferro-Alloy Works 
restarted five ferroalloy furnaces in June, raising the number of 
working furnaces to 20 of 31. Nikopol Ferroalloy Plant restarted 
two silicomanganese furnaces in July after a shutdown of 8 
months (Platts Metals Week, 20094, b). 


Outlook 


The trend of domestic and global consumption for manganese 
is expected to follow closely that of steel production, for which 
the annual growth rate has been typically in the range of 1% 
to 2% in the United States. Although growth rates for some 
nonmetallurgical components of manganese consumption, 
especially batteries, may be higher than for steel production, this 
situation should have only a minor effect on overall manganese 
demand. 

Details of the outlook for the steel industry are discussed in 
the Outlook section of the Iron and Steel chapter of the 2009 
USGS Minerals Yearbook, volume 1, Metals and Minerals. 
According to the World Steel Association (2009), raw steel 
production, compared with that in 2008, decreased by 36.4% to 
58.1 Mt in the United States while decreasing 8% worldwide to 
1,220 Mt. However, raw steel production in China, the leading 
world producer of raw steel, increased by 13.5% to about 568 
Mt. MEPS (International) Ltd. (2010) forecast world raw steel 
production would increase to 14 billion metric tons in 2010 
from that in 2009, with a 21% increase in North American raw 
steel production to 100.5 Mt. 

Manganese metal is used primarily by the aluminum industry 
followed by the steel industry. The outlook for the aluminum 
industry is discussed in the Outlook section of the Aluminum 
chapter of the 2009 USGS Minerals Yearbook, volume 1, Metals 
and Minerals. 

EMD is used by the primary and secondary battery industries. 
As a rough indicator of future EMD consumption, U.S. sales of 
primary and secondary batteries was projected to increase by 2% 
annually through 2012 to $16.4 billion. Primary battery sales 
were forecast to rise faster than those of secondary batteries, 
owing in part to the growing need for replacement primary 
batteries in portable devices. Sales of secondary batteries were 
expected to increase at an annual rate of 1.5% through 2012. 
The value of global primary and secondary battery consumption 
was forecast to increase by 4.8% annually through 2014 to $109 
billion, with U.S consumption below the global average rate 
(Freedonia Group, Inc., The, 2009, 2010). 
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TABLE 1 
SALIENT MANGANESE STATISTIC s! 


(Thousand metric tons, gross weight, unless otherwise specified) 


cc RE Ao MM из „Н. 
United States: - | Е re == 
. Manganese ore (20%! о or more Mn): _ s 
Ехроп5 EM NE 2 2 _ V __ O 8 1 B 
i Imports for consumption | new 656 __ Р el 602  . г NEM - 
| /— Consumption! Án | | м Е 368 _ E 365. D 351 uS 464 422 
_ Stocks, December 31, consumers” | и i 337 _ 153 199 EM МИНЕ = 
Ferromanganese: 2 _ | 
Exports = | OMNE NEM NR EE 24 _ 
__ Imports for consumption я _ 358 ЕО NE зиз Ir. 
Consumption М Е m 286 _ m 297 ОИ 0122, 304 242 _ 
ИС Stocks, December 31, consumers ; and producers MN о aes e ү". 2l 3 
_ Consumption, apparent, manganese content? о - 773 1060 _ _979' __ 844 _____ 445. 
Ore price, с.і.“ U.S. ports, dollars per metric ton unit 439 _ 3.22 _ ES 10 12.15 ИНИ - 
World, production of manganese ore 31.000 33.200" — _35, 100 ' __ 38100 | 33.600 _ 
"Revised. 


!Data are rounded to no more than three significant digits. 
Exclusive of iron and steel plants. 


Based on estimates of average content for all significant components except imports, for which content is reported. 
*Cost, insurance, and freight. 


TABLE 2 
U.S. GOVERNMENT DISPOSAL AUTHORITIES AND INVENTORIES FOR MANGANESE MATERIALS 
AS OF YEAREND 2009! 


(Metric tons, gross weight) 


А ЕЕС ПИ 


|. Physical inventory" NEU НЕНТ ЕРЕ 
"E |, Uncommitted _ | Sold, 
Disposal Stockpile Nonstockpile Se и pending Grand 
Material — — authorty —  —— grade grade | Total shipment _ — МЕ u 
Metallurgical оге 2,420 S. | (891 910)? nma (8910 — m xx 00 
High-carbon 436,000 — — | 409000 __ ы 403,000 C RENE 


*Estimated. XX Not applicable. -- Zaio. | | ind ME 


!Data are rounded to no more than three significant digits; may not add to totals shown 
Negative inventory, as reported by the Defense National Stockpile Center. 


Source: Defense National Stockpile Center. 
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TABLE 3 
DOMESTIC PRODUCERS OF MANGANESE PRODUCTS IN 2009 
aud LM SON MELDE Products! __ 
Company Plant location FeMn. . SiMn n MnO, 2 Туре of process | 
Energizer Holdings, zs, Inc., Eveready Battery Co Co. MarettajOH xX Electrolytic. 
Erachem Comilog m Baltimore, MD ЕЕ | Х Chemical. 
_ Ро. и ШАЛА New ew Johnsonville, TN s X Electrolytic. 
Eramet Marietta Inn Marietta, OH . : X X Electric furnace. _ 
Felman Productions Inc. УНИ __ Letan, WV X Do. 
Tronox LLC | |. Henderson, ‚ МУ Х Electrolytic. 
Do. Ditto. . ee Sa ae NERA 


'FeMn, ferromanganese; SiMn, silicomanganese; MnO,, synthetic manganese dioxide. 


TABLE 4 
U.S. CONSUMPTION, BY END USE, AND INDUSTRY STOCKS OF MANGANESE FERROALLOYS AND METAL IN 2009! 


(Metric tons, gross weight) 


iM к Ferromanganese “== 
Мейит and — mE Manganese 
21225 End use  — — _ Highcarbon low carbon Total Silicomanganese metal 
Steel: МОРЕ - MEME BEEN 
“Carbon КЕН 82,800 89,800 173,000 56,400 746 
. High-strength, low-alloy m VERE 13,500 9,620 23,100 5,590 5 
_ Stainless and heat- -resisting _ n 6,570 2,190 8,760 14,200 954 
С Fullalloy | 14,700 14,000 28,700 13,500 23 
Unspecified? пр. - DIEM 939 _ 338 1,280 922 1 900 
Tot 118,000 116,000 234,000 90000 — 3630 
Cast trons Е. Сч 6,550 356 6,910 406 W 
Superalloys —— mM Bu" W W W = 
Alloys (excluding alloy steels) ЕБЕ 400 497 957 2,750 10 ү, : 
Miscellaneous and unspecified 2-2 У У W | W i 
E Grand total — — — — 125,000 117,000 — 242,000 93.700 4 IL 
_ Total manganese content, 2009 99,100 100,000 200,000 61 900 nee 
__Тога! manganese content,’ : 2008 129,000 ' 121,000‘ 250,000 ' 34 400 r зи 
_ Total manganese content,? 2007 130,000 ' 92,700" 222,000 ' 61,000 du 
Stocks, December 31, 2009, consumers and producers 10,100 21,300 31,400 25.800 ios 


'Revised. W Withheld to avoid disclosing company proprietary data; included with "Alloys (excluding alloy steels)."-- Zero 
"Раја are rounded to no more than three significant digits; may not add to totals shown. | 
Includes electrical and tool steel. 

“Approximtely 79% of this combined total was for consumption in aluminum alloys. 

“Internal evaluation indicates that silicomanganese consumption is considerably understated. 


"Estimated based on typical percentages of manganese content. 
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ТАВГЕ 5 
U.S. EXPORTS OF MANGANESE ORE, FERROALLOYS, AND METAL, BY COUNTRY’ 


2008 aon MS 

Е Quantity, i Value, Quantity, Value, 

gross weight ба. gross weight fas.” 
Country | | (metric tons) _ (thousands) __ (metric tons) — (thousands) 

Ore and concentrates with 20% or more manganese? _ 

Canada m EM uM n 1,630 $565 13,900 $923 
7 China _ Е m 45,300 7.290 - - 
~ Germany | 882 1,800 668 1,750 
_ Korea, Republic of — EDEN 361 631 527 893 
7 Other (14 countries) _ MM MM 142 ' 435 ' 184  _ 256 
Total . | — ag300 710900... - 15:300 3,830 


Ferromanganese, all grades: | 


“Canada = 15,100 11,900 10.900 11,600 
po ш = р 6 4 1,000 1,400 
Malaysia л u 41 48 1.080 1,160 
Mexico MN 4,580 3,390 6,890 8,220 
Netherlands _____ СС СЕ 796 734 2,260 2,620 
_ Spain == | 1,640 176 — = 
Other (16 countries) —. и 1.270 ' 4,330 ' 1,990 2,880 
T Toa == mE —— 34400 2060 24,200 27.900 
Silicomanganese:" 
Canada Hp 901 837 ' 5.410 5.580 
da — ___ NENNEN 203 285 2,540 2,010 
Eo а 2,650 4,250 7.050 6,510 
_ Netherlands ___ | 429 603 1,490 1,340 
Е брать ЕЕ ыга 1,640 1,650 se Ей 
. Other (10 countries) 1,320 ' 1,400 ' 2,290 2,040 
Total 7,140 9,020 18,800 17,500 
Metal, including alloys and waste and scrap: 
Belgium ЕЕЕ 7 613 1,740 50 227 
_ China — ее Е 684 1,520 936 2,310 
__ Hong Kong | | 522 1,450 820 2,340 
Јарап | = 1,120 2,460 462 1,010 
_ Other (27 countries) 1,640 ' 4.420 ' 1.200 3,140 
ERE LN 4,580 11,600 - 3,470 9.040 
Мапрапезе dioxide: 
„Begum ИШ ӨЙ СЕЕ 2,170 5,550" 1,930 4,870 
вс. е а MN Раа ве 5,320 4,010 4,090 3,900 
QI. SM 808 770 341 437 
Other (45 countries) _ | 2.110 ' 4,260 ' 2.060 4,220 
Еа _ С 14000 ____14,600 8.420 13400 


"Revised. -- Zero. 


| 

Data are rounded to n igni igi 

| | | o more than three significant digits; may not add to totals shown. 
Free alongside ship. 


3 МАЛ 
Countries listed i | е 
пар и ачу imports more than 300 metric tons from the United States based on the 2-year average. 
es listed imported more than 500 metric tons from the United States based on the 2-year average. 


Source: U.S. Census Bureau. 
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ТАВГЕ 6 
U.S. IMPORTS FOR CONSUMPTION OF MANGANESE ORE, FERROALLOYS, METAL, AND SELECTED CHEMICALS, BY COUNTRY! 


a =n 


— 


2008 ^ — 2009 
EM Quantity _ m Value, _ О __ Quantity _ Value, 
Gross weight Мп content customs Gross weight Mn content | customs 
_ Country | (metric tons) — (metric tons) (thousands) (metric tons) — (metric tons) (thousands) - 
Ore and concentrates with 2096 or more manganese: 
All grades: 0000000 000 7 —— 
__ Australia MEM ШЕШ 103,000 51,900 $25,500 35,700 15,400 $12,300 

Belgium —— | _ -- - - 1,180 609 136 
_ Bazil | 68,300 34,400 19,300 2,960 1,540 929 
Са о 862 516 436 4,170 2.150 617 

Gabon _ С 8 Ш 356,000 181,000 85,200 186,000 96,500 65,000 

Сһапа m m 12,500 6,230 5,580 37,500 37,100 3,400 

Inda — EN mn 4 l 8 E = M 
| Меко о ооо m > E = 1,490 671 303 
НЕ HY == 7 == -- -- 16 9 І 
__ South Africa | 30,800 14,600 18,400 _ а 
отш о о NAE 571.000 289,000 154,000 269.000 154,000 82,600 
_ Моге than 20% but less than 47% manganese:” 

Australia 2 * = 25.600 10,500 10,200 
_ Brazil 60 4,950 1,540 1,100 E zs = 
__ Gabon SS 122,000 57,400 20,400 Е = = 
India Вон 4 | 8 » " E 

Mexico 5 " = T 1490 а  — 33 
О Toa —— о 127,000 — 58900 21500 27100 11,100 10,500 
__47% ог more тапрапеѕе:2 

Australia — БЕ 103,000 51,900 25,500 10,100 4,970 2,070 
_ Belgum ^ — — = 2 = 1,180 609 136 
— Brazil — 5 и 63,300 32,800 18,200 2,960 1,540 929 
China. Se 5 mm 862 516 436 4,170 2,150 617 

Сађ — m mn 233,000 124,000 64,800 186,000 96,500 65,000 

Ghana mu | Е 12,500 6.230 5,580 37,500 37.100 3,400 

Мос = А -- 16 9 11 
___ South Africa о 7 7—5 30,800 14,600 — 18,400 и РИ 
Tole : 443,000 230,000 133.000 242,000 143,000 72,100 
Ferromanganese:? i " 

] ; 
ду mE mum 1,530 1,170 3,870 ' 11,000 8,460 11,600 
China с | 111,000 88,500 318,000 10,100 9,160 24,600 
_ India но 20,000 14,900 51,000 5,910 4,510 5,930 
___Когеа, Republic of = 31,200 24,200 87,100 8,790 7,120 15,700 
Mca, Т à 23,600 19,000 49,900 7,750 6,110 13,300 
Мамун нан 6,000 4,900 19,100 10,100 8,250 16,300 

South < 197.000 153,000 451,000 90.200 69,900 118,000 
knee = 26.200 20,600 68,000 ' 4,290 3,360 3,670 
___ Other (18 countries) - 31,400 ' 24,700" 86,300" 4,930 3,830 5,810 

Total Ld 448,000 351,000 1,130,000 153,000 — 121,000 — 215,000 


See footnotes at end of table. 


MANGANESE... 2099 


47.11 


ТАВГЕ 6—Continued 


U.S. IMPORTS FOR CONSUMPTION OF MANGANESE ORE, FERROALLOYS, METAL, AND SELECTED CHEMICALS, BY COUNTRY’ 


____ 2 ———— 


CO < 


звена 2008 E 2009 
i ^ Quantity. i B Value, MV Quantity - nem Value, 
Gross weight | Mn content customs Gross weight Мп content customs 
Country m | (metric tons) _ (metric tons) _ (thousands) _ (metric 101$) _ (metric ; tons) (thousands). 
196 or less carbon: mE ИШИ 
р 7 ee lie 33,500 28,100 $111,000 8,580 7,940 $21,900 
Morea ПЕЛЬО с уу on cec ааа 2,000 1,610 6.940 3,460 2,810 5,370 
^ Mexico __ ТО з ee 10,900 8.840 26,000 4,340 3,450 8,090 
___Могмау LEM 3,830 3,150 14,200 2,660 2,160 4,710 
~ South Africa BEEN = 5 i: 1,020 827 2,560 
"Other (4 countries) иза С 2,600 СО: s 
puc OO m 51.000 _ о 160000 20,100 17,200 42,100 
More than 1% to 2% or less carbon: E i 
China  . se fete inte ee 39,600 31,400 120,000 740 600 
___Когеа, Republic of M 7,600 6,140 25,400 4.630 3,770 9,460 
ET REN 12,600 10,100 23,800 1.520 1210 3,080 
__ Norway Hep 1,170 962 3,420 7,410 6,030 11,400 
.. South Africa n" 33,300 26,800 82.100 12,300 9,740 26,800 
___Отег(4сошиће) ~ —— (72107 5.910 ' 21.100 ' 39 03 198 
| Tod — — 102000 81400 276.000 26.600 | 21,400 
More than 2% but not more than 4% carbon: 
Ching 633 498 275 - a 
= Мо MEM = - ш 16 D: 
ET South Africa 54 44 122 216 179 
___Отег Q countries) 2.8 2,800 ' 10,800 ' 405 
EE OMNEM MERI — — 340 120 86 
, Моге than 4% carbon: | 
Australia ССВ 1,530 1,170 3,870 11,000 8,460 11,600 
China 37,400 28,500 87,100 816 614 | 
_ dÓda ____ 20,000 14,900 51,000 5.910 4,510 
Korea, Republic of on = 21,600 16,400 54,800 701 546 
mE 43 34 147 1,900 1,450 , 
с. ОЕ 1,000 786 1,530 57 46 
Sounn Anica 164,000 126,000 369,000 76,700 59,100 88, 
Оше oe os e | 19,300 62,700 4,290 3,360 
Total © QUI 16,700" 5700" 440 BAR 09 
гав 292,000 224,000 687,000 106,000 81,600 | 
Silicomanganese:" 
ena 36,500 23,900 68.800 18,400 12,200 
~ Korea, Republic of LOK Bre 16:009 20,300 13,500 
Ес = 3,820 2,390 7,540 7,090 4,620 
Macedonia 12.900 ees 2-00 , : б 
Мехісо * | 
EC NENNEN 16,400 10,800 21,900 1,600 1,050 
ETT = ч = wv m 
_ South Africa 153,000 | | | 800 60,500 
Other (8 countries) ' | 102,000 284,000 55,400 36,8 4,040 
Tod — p 3,920 10,000 " 160 230 _ (00 
See footnotes at end of table. o 0. 245,000 682.000 130,000 83390 77 И 
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TABLE 6—Continued 
U.S. IMPORTS FOR CONSUMPTION OF MANGANESE ORE, FERROALLOYS, METAL, AND SELECTED CHEMICALS, BY COUNTRY! 


—————— 


— НА 


200 2009 _ 
m Quantity 7” Value, о Quantity Value, — 
Gross weight Mn content | customs Gross weight Mn content customs 
m А Country | PES (metric tons) (metric tons) (thousands) _ (metric tons) (metric tons) (thousands) - 
Ма | E 
Unwrought:* 
c а скита 21,700 XX $75,000 15,500 XX $38,100 
Germany и 1,420 XX 8,220 555 XX 1,660 
South Аба 5,570 хх 23,500 4,980 хх 14,100 
_ Other(lOcountries) ` MEME 1,610 ' Xx 3,950 ' 459 их _ 1,150 
— Total | EN | — — 3030 ^ XX 111.000 — 21.500 XX 55,000 
_ Other manganese, wrought: | 
China === 649 ХХ 2,320 263 хх 710 
Mexico m 426 XX 2,530 299 XX 1,530 
.. Other (4 countries) | | m Ир ae XX 032 — 52 XX. ____208 
Toal — 1.080 XX 4,900 614 XX 2,450 
. Waste and scrap: mM Е 
Canada _ | | 312 XX 81 701 хх 239 


Other (4 countries) = хх - _ 185 хх 131 
БЕ \ ХХ 


Total | 312 XX 8! 886 370 
te eee ох 37 


Manganese dioxide? 


Australia | 4,380 XX 6,230 к хх = 
Japan — er 4,730 XX 8.620 4,570 XX 11,400 
Mexico ЕС 3,000 хх 1,420 10 XX 16 
ER Утаан 9,500 XX 19,100 12.200 хх 29,200 
_ Other (11 countries) m 1310" — XX 250' 723 XxX 1,300 


— 


Total Е 22,900 хх 37,600 17,500 хх 42,000 
____ Гога] ни. = юл 0500 ___-- -АЖК 49.000. 


Potassium permanganate:” 


Czech Republic Se 395 XX 1,100 565 XX 1,870 
та 7 PR 305 XX 858 560 XX 1,870 
Or IRE) че = 14 хх 37 18 XX 62 
о XX _ 1990 1,140 хх 3,800 


Revised. XX Not applicable. -- Zero. 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 

"Countries listed exported more than 300 metric tons (gross weight) to the United States based on the 2-year average. 

"Countries listed exported more than 5,000 metric tons (gross weight) total ferromanganese to the United States based on the 2-year TON 
4 


Imports of unwrought metal include flake, powder, and other. 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 
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TABLE 7 
MANGANESE ORE: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


TREO LR ELDER — да 


“Mn content, 
Country! percentage” я 2005 5 2006 FIM 2007 __ _ 2008 &— 2009 — 
Australia: BEN 
T Gross weight - KM 3,136 4,556 5,289 4812' 4,451 
мп content IN 3153 1,500 2,192 2,540 2,320 2,140 
Brazil | Е 
Е ЕО ТИИ nM 3,200 3.390 ' 1,570 ' 3,160 ' 2,200 " 
zo cc аз 1,370 1,120 ' 520 ' 1,040 ' 730 " 
`Сыпа:* ^* EE Б 
7 Gross weight BEEN 7,500 8,000 10.000 11.000 12,000 
"Mncontnt — — | 2030 1,500 1,600 2,000 2,200 2,400 
Gabon? i 
~ Gross weight 2,859 3,000 3,300 3,250 ' 2,000 
TMn content _ 45-53 1,342 ' 1,393 ' 1,532 ' 1,441 ' 881 
Ghana: == 
~ Gross weight pud 1,715 1,659 1,173 ' 1,261" 1007 
Mn content" 32-34 600 580 410 440 ' 351 
India’? mn 
_ Gross weight NN 2.386 2.084 2,300 2,400 2,500 
Mn content 10-54 927 844 900 960 980 
Kazakhstan, crude ore: 
_ Gross weight HN 2,208 2,531 2,482 2,485 2,467 
 Mnconent — — — 20-30 540 550 600 600 $95 
Mexico: ! NES 
Gross weight Е 369 346 423 472° 470 
„Mn content 36-37 133 124 152 170 169 * 
South Africa: mM 
. Gross weight 4,612 5.213 $.996 6,807 4,576 
Mn content | 30–48+ 2,100 2,300 2,600 2,900 1,900 ° 
Ukraine: m 
` Gross weight 2,260 1,606 1,720 1,447 КЕ 
Mn content 30-35 770 546 580 490 375 
Other: '? == 
Gross weight _______ 745 772 843 ' 1.000 ' 965 
_ Mn content XK 231 227 254! 312' 299 _ 
Total: BENI ПЕ „с=с 
_ Gross weight — — — —à 31,000 33200' 35100" 38,1007 33600 
Pan conem XX 11,000 11,500" 12,100" 12,900 NE om 


_-——- 


*Estimated. "Preliminary. ‘Revised. XX Not applicable. 


| 
World totals and esti "m Nm 
2Table ео rounded to по more than three significant digits; тау not add to totals shown. | 
иа h а e through August 2, 2010. Data pertain to concentrates ог comparable shipping product, except that 1n 

ew instances the best data availabl ; | 
ен е арреаг (о ђе or ше ore, possibly after some upgrading. 

T" o г Cuba, Panama, Philippines, and Sudan may have produced manganese ore and (or) 

manganiferous ore, but available information is inadequate to make reliable estimates of outpu 


*May be average content of each od t levels. 
ch year's production rather than for cont i 
*Metallurgical ore. ontent of typical products. 


6 

Production of beneficiated ore as re in Mi 

ported in Mineral Summ ili i ‘ns imports from 
China and South Africa. ary, Brasilia, Brazil. Average content 43% Mn. Contains тро 


"Includes manganiferous ore. 


*The Internati ; . | 
= | Institute estimated Chinese manganese ore production, in gross weight and Mn content, respectively. 
С ы beds ows: 2005— 12,000,000 and 2,400,000; 2006— 11,000,000 and 2,200,000; 2007—14,000,000 and 

,800,000; 19,000,000 and 3,400,000; and 2009— 1 5,000,000 and 2,700,000. 
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"Calculated metal content includes allowance for assumed moisture content. Includes ore and sinter. - 
Reported on a fiscal year-basis. Much of India’s production grades below 35% Mn; content averaged 38.3% Mn for fiscal years 


2005—06 through 2009-10. 


TABLE 7—Continued 


MANGANESE ORE: WORLD PRODUCTION, BY COUNTRY"? 


LANI o ——— 


' Mostly oxide nodules; may include smaller quantities of direct-shipping carbonate and oxide ores for metallurgical and battery 


и 


"Category represents the combined totals of Bosnia and Herzegovina, Bulgaria, Burkina Faso, Burma, Chile, Colombia, 


Cote d'Ivoire, Egypt, Georgia, Hungary, 
Thailand, Turkey, and Zambia. 


Indonesia, Iran, Italy (from wastes), Morocco, Namibia, Romania, Russia (crude ore), 


TABLE 8 


FERROMANGANESE AND SILICOMANGANESE: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons, gross weight) 


—— — mm- 


Argentina, electric furnace, silicomanganesc® | 


Australia, electric furnace: 


Ferromanganese 


_ Silicomanganese 
Total 
Brazil, electric furnace: | 


_ Ferroman вапезе — 
_ Silicoman ganese — 
Total 
China:* 


Blast furnace, ferromanganese 


Electric furnace: 


Ferromanganese 
Silicomanganese 
Total 


Total, blast and electric furnaces 
"EL. | : А 
Egypt, electric furnace, ferromanganese 
France, electric furnace: 


Ferromanganese 


Pas 4 
_ Silicoman ganese 
Total 


Georgia, electric furnace:* 


_ Ferromanganese 
.. Silicomanganese А 
Total —— 
India, electric f furnace: | 


_ Ееттотап ganese: 
_ Silicomanganese - 
Total 


Indonesia, ‹ electric furnace: 


E: erroman ganese 


_ Silicomanganese 
Total 


е 6 
Iran. electric f furnace, ferromanganese 


Кару, electric furnace: 


_ Ferroman ganese 


_ Silicomanganese 


. Total 


Japan, ‚ electric f furnace: | 


__Репотапрапезе _ 
_ Silicoman; nganese 
Total 


See footnotes at end of table. 
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2005 2006. 2007 _ 2008 2009 — 
13.290 ' 9.268 ' 8,917" 9.172 ' 6.644 3 
120.000 125,000 115,000 ' 147,000 ' 87,000 
120,000" — 120,000' 110,000 г 125,000 ' 74,000 


240.000" — 245000' 225 000' .272000* — 161000 _ 


182,400 280,770 205,000 " 190,000 "€ ` 66,000 
297.600 292.230 214,000 ^* 198,000 "€ 69.000 
480,000 — 573.000 419,000 ^* — 388,000^* 135,000. 
500.000 600.000 600,000 600,000 500,000 
1,150,000 1,400,000 1,930,000 — 2,100,000 2,300,000 
3,000,000 —— 3,600,000 4,340,000 5,000,000" 5,200,000 
4,150,000 5,000,000 — 6.270.000 7100000 7,500,000 
4,650,000 5,600,000 6,870,000 7,700,000" 8,000,000 
30.000 30.000 30,000 30,000 30,000 
113,000 ' 137,000' — 144,000 ' 46,600 ' 46,000 
52.300 63,300 65,400" 60,200" 54,100 


165,000' 200,000" 209.000" 107,000 ' 100,000 


13,945 ! 5,130 3 5.000 5.000 4,500 
109.414 ^ 116.945 2 120,000 120,000 105,000 
122359? 122,075? 125.000 125,000 110,000 


273,057 ' 296,726 ' 391,210 ' 384,577 ' 389,465 


596,372"  782962' 911,402" 891,458" 1,099,838 i 
_ 869,429' 1,079,688" 1,302,612" 1,276,035" 1489303 
509,029 _ NON 088 _ 1,302.612 1,276,035 ^ — 1,489,303 ^ 
12.000 12,000 12.000 12.000 12,000 
4.000 5.000 6.000 7,000 - 7000 — 
| 16000 17.000 18,000 19.000 19,000 
NA NA NA NA NA 
9.000 ' 4.500 ' 4,800 ' 8,500 ' 5.500 
21,500 ' 33.500 ' 37,000" 25.500' 17,000 
|. 30,00' 38,0007 41800' 34,000" 22.500 
3 
448.616 406,162 420,151 431,181 ' 361,375 | 
94,725 59.424 52.901 58,884 ' 49205. 
_ 543,341 465,586 473,052 490,065 ' 410,580 
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TABLE 8— Continued 
FERROMANGANESE AND SILICOMANGANESE: WORLD PRODUCTION, BY COUNTRY 


(Metric tons, gross weight) 


— — ER — —— При SS - — — — ш — ===: Lil et аа, аа. БТ в SSS MÀ 


7 Country = хоз 7 36 2007 2008 20% 
Kazakhstan, electric (итасе — 0 12 —- 
_ Ferromanganese | NN О 2,100 2,100 2,100 2.100 1,900 
 Silicomanganee — _ 1-2 —— — 170.214 — 220,000 — 188, 445 179,939 _ 160, 000 — 
Total nM 172,314 222.100 190, 545 182, 039 _ = 162, 000 — 
Korea. Republic of, electric ; furnace: | ae 
_ Ferromanganese eo tees, ле eR es eS 124,434 169,202 209,321 251,125 250,000 
Silicomanganese _ — _ ENSE 74,193 _ 94419 — 105607 __ 76,184 | — 80.000 — 
TE = а Дан ле wail с 32/309... 990009. 
Macedonia. electric c furnace: i | ко scc 
Е Ferromanganese — =< = x s 12,623 - 
 Silicomanganse ______ = =_= р 70.472 5491 
Total дю 67,554 -- 
Mexico, electric furnace: С 
 Femomanganese ___ D 89.642 62,485 74,578 97,366 42,492 ° 
_ Silicomanganese sete ee, мшш = 104,780 _ 97457 109,286 114.320 _ 85 065 ° 
c Е 194.422 159,942 183.864 - —  aiese 127.557 
Norway, electric furnace: 
 Femomanganese |. -—— 250,000 245,000 245,000 309,000' 205.000 
 Silicomanganese —— Е |. 230000 230,000 225.000 252. 000" __ 200, 000 — 
| Г | mM 480.000 —— 475,000 470.000 — 561.000" 405,000 
ојапд: B 
Blast furnace, ferromanganese EN PUE 7.800 4.100 2.100 ' 4.100 "* 4.100 
Е Electric furnace, silicomanganese m 10.242 3.310 _ 15, 6005 _ 24.000 " 24, 000 — 
Total MES 18.042 7410 —— 17,100' ~ 28. Е ~ 28,100 
Romania, electric f furnace: _ 
Bc 8.25 D O 18,625 3,329 " T - 
: ean 5 О о 100.957 53,085 26,868 10,000 lS 
Я MESE meteo ZR MN _____-- 
A "e Е. 119,582 56,414 26.868 10,000 -- 
_ Blast furnace, f — 
Be Oe face, silinortangar MM 110,000 130,000 120,000 110,000 100.000 
En ‚ Silicomanganese _ 48,000 40,000 40,000 | 40 000 35.000 . 
— ei et РУЦИ 158,000 170,000 160,000 150,000 135,000 
Slovakia, elc electric furnace: | 
Ferrom СЕ 
к” ID 43,458 59.391 74,065 61,194 60,000 
m се _ Di 47,843 59,128 71,587 59940 60 000 — 
ИК ЕЕК _ 91,301 18,51€ 121. D ‚000 
South Africa, electric furnace m зри — nere 7 ases 121134 Bus p L5. 652__ 121134 120, 
Ferroman an m 
| Silicomanganese 570,574 6562358 698.654 503.000 с 260,000 
= ыы Мылы дё зе | 231,000 247,000 302000 233,000 ' 110.000 — 
Spain, electric furnace:* Bees MEE 801,574 903,235 1,000,654 - —  336,000' _ 370,000 
Ferromanganese ЕЕН 
_ Silicomanganese | ME E C HRS 10:009 10,000 10,000 ee 
Toal : NOCERE Lass 100,000 100,000 30,000 mM S 
eine - : 2 110,000 110,000 110,000 40,000 ' 40,000 
Blast furnace, ferromanganese Е 
~ Electric furnace: и 79,000' 30,000" 26,700. 16,000 ' = 
 Ferromanganese. 3 
_ Silicomanganese _ Td 373,000 368.000 361,501 129,400 3 
Total 1,040,000 1,168,000 1,281,000 __ 958. 3.667 _ 741 900 _ 
A" 1399,000 ^ 1,541,000 — 1,649,000 l, 1,320,168 871,300 


^ A Total, blast and electric furnaces 


United States, electric furnace, ferromanganese) — 1,478,000" 1,571,000" — 1,675,700 " 1,336,168 ' 

See footnotes at end of table. ~ Ж W W LN 
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TABLE 8—Continued 


FERROMANGANESE AND SILICOMANGANESE: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons, gross weight) 


Country - | 2005 — 

Venezuela, electric furnace: m mn mE 
| Ferromanganese | | | i | 15,000 

i Silicomanganese | и Nu | 35,000 
_ Total MEM mM — 50.000 
Grand total —— Е Е Е ИНИ ) 

Оғмһс m 
= Blast furnace, ferromanganese = 697,000 ' 


Electric furnace, excluding United States: 


 Ferromanganese 3,830,000 ' 
6,500,000 ' 


et 9 
Silicomanganese 
Total 


10,300,000 — 11,700,000 


—_ _ 2007 |. 2008 200 
15.000 15.000 15,000 

_ 35.000 — 35.000 35,000 
$0.000 _ 50,000 — 50,000 


11,000,000 12.500.000 "14,100,000 " 14,300,000" 13,100,000 — 


749.000 ' 730,000 ' 604,000 


4,950,000 © 4,980,000" 4,280,000 
8,440,000 ' .. 8,560,000 m 8,240,000 — 
13,400,000 — 13,500,000 12,500,000 


*Estimated. 'Revised. W Withheld to avoid disclosing company proprietary data; not included in "Grand total." NA Not available. -- Zero. 
! World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


?Table includes data available through December 31, 2010. 
"Reported figure. 

"Includes silicospiegeleisen, if any. 

"Reported on a fiscal year basis, which is from April 1 to March 31. 


п addition to ferromanganese, Iran is thought to have produced silicomanganese, but production information is inadequate for the 


formulation of estimates of output levels. 

"Salable products from Cía Minera Autlán S.A. de C.V. 
‘USS. output of ferromanganese includes silicomanganese. 
"Includes silicospiegeleisen, if any, for France. 
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TABLE 9 


12.3 
MANGANESE MATERIALS: PROJECTS SCHEDULED FOR COMPLETION, BY YEAR, BY YEAREND 2013 
(Metric tons, gross weight, unless otherwise specified) 
a | Е Е | DS й | Incremental | _ Total 
јестед аппџа! annual 
n t production production 
year of firs | | | „ы 
production Country Project and company Project type s capacity capacity _ ces prones 
= d Ls H Е = Е В . re. 
|. 2009 Australia Bootu Creek Manganese Mine mine expansion 150.000 850.000 по 
OM Holdings Ltd.’ Е _ i ЕЕЕ DT 
у ~ ке Е x " Д и Ы д, БЕ ^ А 
2009 Ро. Groote Eylandt Mining Company do. 700.000 4,200,000 
Pty. Ltd. 


BHP Billiton Limited (60%) and 
Anglo American C orporation (40%) 


Oe es erem YS 


^ 3999 China Anhui EMM Plant new EMM plant NA 30,000 EMM. 
Anhui Chizhou Jinshan Mining Co., Ltd. 
(509) and Hubei Jiayu Gaoqiang 
Manganese Co., Ltd. (50%) | mE DW 
2009 - Do. | Erdos EJM Manganese Alloys Co. —. ferroalloys plant expansion 300.000 4S0,000 — SiMn. 
ERDOS Group (51%), JFE Steel NA 186,000 _ FeMn. 
Corporation (24.550). and 
Mitsui & Co. (24.5%) m | no 
2009 Do. Guangxi Eramet-Comilog EMD Plant ЕМО plant expansion | 10,000 20.000 EMD. 
Guangxi Eramet-Comilog 
Chemicals Co., Ltd. 


2009 Do = Henan Qi County Qianyuan Plant 7 ferroalloys plant expansion С 50,000 170,000 SiMn. 
Henan Qi County Qianyuan Furnace 
Charge Co., Ltd. mE MEM sn double pns 
~ 2009 Do, Sinosteel Jilin Ferroalloy Plant | | de — | 45,000 205,000 Ро. 
Sinosteel Jilin Ferroalloy Co., Ltd. ОГ РЕР Еи 
^ 2009 Юю. | Windsor Мапрапезе Ld. — Е new ferroalloys plant | ||. NA 100,000 Do. 
Singapore Windsor Holdings ыык” 
2009 _ Gabon . _ Moanda Mine | i 


mine expansion 200,000 3,700,000 Mn ore. 
Compagnie Miniere de 1`Орооџе 
(Comilog) S.A. 
| 2009 India — Е Агуап Mining Trade Company С do. 


60,000 120,000 Do. 
Stemcor Group 


2009 Do. 


_ Orissa Manganese and Minerals Pvt. Ltd. о до. -— | ООМА _ 300,000 am 
Adhunik Metaliks Ltd. == 


(2009. “Russia = Selezen Manganese Mine m new mine ——— мо NA 


2009 Ро. 


SGMK Shalymskaya Mining Company 
Siberian Mining and Metallurgical mE 
Company (SGMK) Ferro Alloys Plant 

SGMK 


^^ 3010 Australia Ant Hill and Sunday Hill m do. | -= NA 300.000 7 Do. 


new ferroalloys plant | МА ^... 45,000 Mn alloys. 


Mesa Minerals Limited" 


mine expansion 


^ 150000 | 000,000 Ро. 


Bootu Creek Manganese Mine 
OM Holdings Ltd." 


Nicholas Downs (formerly Balfour do. Sere) башсыз У | TAE. ЕЯ 


NA 350,000" De 
Downs) Manganese Project 


Mineral Resources Limited (50%) and 


m m ЕЕ Hancock Prospecting Pty. Ltd. (50%) Ae 
2010 Do. Peak Hill District Manganese Project “age m ws | Do 


85000 — 220,000 
"M Mineral Resources Limited 


2010" China CITIC Dameng Tiandong Plant new EMM plant NA ~ 30,000 X EMM. 
CITIC Dameng Tiandong New 


| б Materials Co., Ltd. mM 
See footnotes at end of table. йл Е | 
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TABLE 9— Continued 
MANGANESE MATERIALS: PROJECTS SCHEDULED FOR COMPLETION, BY YEAR, BY YEAREND 2013 2-3 


(Metric tons, gross weight, unless otherwise specified) 


Incremental Total 
Projected annual annual 
year of first Production production 
_ production Country Project and company _ Project type . Capacity - capacity Manganese product? 
2010 China Wuhai Mengjin Smelting ferroalloys plant expansion 120,000 — 170,000 SiMn. EM 
ЕН о Мића Mengjin Smelting Co. Ltd. 
2010 Gabon = Manganese Project, Bembélé new mine = Е ОМА 500000 Mn ore. 
Mountains 
Compagnie Industrielle et 
Commerciale des Mines de 
—— Huazhou (CICMH) 
2010 Inda — Bhilai Ferro-Alloys Plant о new ferroalloys plant NA 100,000" Мп alloys. 
Manganese Ore (India) Limited (MOIL) 
(50%) and Steel Authority of India 
"T Limited (50%) КЕ 
2010 — р Rohit Ferro Tech Haidia Plant | de — NA 600.000" FeMn, SiMn. 
У Rohit Ferro Tech Ltd. "T mE Е u 
2010 South Africa Kalahari Manganese Project mine expansion 750000 1.000.000 Mnore. 
к United Manganese of Kalahari E — — MM 
2010" ^ Zambia ^ ^ Otjosondu Manganese Mine —— | do 480.000 600,000 ро, 
СИЧ Purity Manganese (pty.) Ltd. PEN uu ME 
2010 —— Do. | Taurian Manganese Ferroalloys Plant пем ferroalloys plant NA 45,000 Мп alloys. 
Dharni Sampda Private Limited Group 
(formerly Taurian Resources Private 
"TN Limited) Е оса аг А БЕИ 
201 Australia - _ Peak Hill District Manganese Project | mine expansion 60,000 280,000 Мпоге. 
2 Mineral Resources Limited MM" ы see ee 
20011 Ста ` Eramet New Guilin Project new ferroalloys plant NA 100.000 HC FeMn, SiMn. 
Eramet S.A. | 60,000 МС FeMn, LC FeMn. 
20 о Guangxi Manganese Plant — пек EMM plant NA 24000 EMM. 
Guangxi Zhaohong Manganese Industry 
"C Co., Ltd. = nm | о т: 
20119 _ Cote 4 Ivoire - аи ова Mine 0 new mine NA 150,000 Mn ore. 
Societe pour le Developpement Minier 
en Cote d'Ivoire (51%), China 
National Geological & Mining 
Corporation (39%), and the State 
PM of Cote d'Ivoire (10%) — > ла oh fee Se ава eee 
2011° — ‘India mmu Chandrapur Plant mE | ferroalloys plant expansion 60,000 180,000 — FeMn, SiMn. 
Mn al Maharashtra Elektrosmelt Ltd. _ NEN | л ы ы 
201 Г Do, ОТ Maithan Vizag Ferro-Alloys Plant new ferroalloys plant NA 120,000 — Mn alloys. 
ror Maithan Alloys Limited EX ——————— ваши засы л, ssa: 
201 г р 55 Раштипда Manganese Mine" mine expansion 210,000 "°  360,000' Mn ore. 
Eu anese and Minerals Pvt. Ltd. e ел е ИЕ с, КО ыы ые 
оре S d td an Orissa Plant | ferroalloys plant expansion 50,000 160,000 НС FeCr, HC FeMn, 
е ы ао Rohit Ferro Tech Ltd. "EET р зен ые р 5 Ег 
2000 у | Кипрга Manganese Mine mine expansion 75,000 250,000 Mn ore. 
тезш ш Rungta Mines Ltd. —— ——————— JA— —P љ 
20 Do Ga do. 600,000 2,000,000 Do. 
с MOIL е ——— € —— 
201 EE =з Gwangyang Ferromanganese Plant — new! ferroalloys plant. NA 75,000 — FeMn. 


TN . Republic of POS-HiMetal —— 


See footnotes at end of table. 
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TABLE 9 Continued e 
MANGANESE MATERIALS: PROJECTS SC HEDULED FOR COMPLETION, BY YEAR. BY YEAREND 2013 °° 


(Metric tons, gross weight, unless otherwise 


Projected 
year of first 
production Country Project and company 
^ 200 © Russia ^ A Usink Manganese Mine 
ZAO ChEK.SU-Vk 
| 2017 South Africa _ Kalagadi Manganese Project 
Kalagadi Manganese (50%) and 
ArcelorMittal (50%) 
2012 Cameroon  Nkamouna Cobalt-Nickel- 
Manganese Project 
Geovic Mining Corporation 
2012 China | Sinosteel Jilin Ferroalloy Plant 
Sinosteel Jilin Ferroalloy Co.. Ltd. 
2012 Gabon — Moanda Mine m 
Comilog S.A. 
2012 ^ India. Bobbili Ferro-Alloys Plant - 
MOIL (509^), Rashtriya Ispat 
Nigam Limited (50%) 
2012" Russia | Krasnoyarsk Ferroalloys Plant 
ZAO ChEK.SU-Vk and Krasnoyarsk 
| Territory Administration C ouncil 
2012 South Africa _ Kalahari Manganese Project | 
Nu Е BEEN United Manganese of Kalahari 
2012 Do. Wessels Mine Е n 
| Е ВНР Billiton Limited 
2013* China Sinosteel Jilin Ferroalloy Plant 
В Sinosteel Jilin Ferroalloy Co., Ltd. 
2013 Gabon Moanda Metallurgical Complex С 
Hn Comilog S.A. 
2013 Russia Krasnoyarsk Ferroalloys Plant 
ZAO ChEK.SU-Vk and Krasnoyarsk 
_ | | = Тетпогу Administration Council 
2013 South Africa Тәһірі Kalahari Manganese Project - 


Pallinghurst Co.-Investors (49.9%), 
OM Holdings Limited (26%), 


*Estimated. ‘Revised. Do., do. Ditto. NA Not available. 
1 А 
Estimated data are rounded to no more than three significant digits. 


?Projects in feasibility or later stages of development in 2009. Actual 
proje 


electrolytic manganese dioxide or electrolytic manganese metal. 


H | ЖУР 
EMD Electrolytic manganese dioxide. EMM Electrolytic manganese metal. FeMn Ferromanganese. H 
High-carbon ferromanganese. LC FeMn Low-carbon ferromanganese. MC 


cts might produce manganese materials by 2013, but not enough informatio 


3 1 + : ` А + 
Includes projects having the following minimum tonnage capacities: 45,000 metric tons of manganese alloys or manganese ore, 


Project type 


new mine 


new mine-beneficiation- 
sinter complex” 
(Northern Cape 
Province) and 
ferroalloys plant (Соера, 
Eastern Cape Province) 


new mine 


_ new ferroalloys plant 


mine expansion 


new ferroalloys plant | 


mine expansion 


do. 


Е ferroalloys plant expansion. 


new EMM and SiMn plants m 


new ferroalloys plant D 


new mine 


Ntsimbintle Mining (PTY) Ltd. (24.1%) 


startup dates may be postponed, owing to econom 


n was available to include them. 


C 


specified) 


incremental - i Total m 
annual annual 
production production 
capacity capacity _ Manganese product 
МА 300,000 £ _ Do. 
NA 3,000,000 Mn ore. 
NA 320,000 FeMn. 
ph he ee 
NA 45,000 Mn ore. 
NA 0100000 _ MC FeMn, LC FeMn. 


nM "e 
300,000 4,000,000 Mn ore. 


____---- 


МА 45.000 ^^ SiMn. 


— 62500 "* Mn alloys. 


Па 


T 600.000* 1 000,000 FeMn. 


MM 
А 65,000 SiMn. 
NA 20,000 ЕММ. — 
62.500° 125.000 t. Mn alloys. 
Lu emm ние E о. < wire 
NA 2,200,000 Mn ore. 
7 


ic or other factors. Additional 


and 10,000 metric tons of 


FeCr High-carbon ferrochromium. HC FeMn 


| T апе5ё. 
FeMn Medium-carbon ferromanganese. Mn Manganese. SiMn Silicomang 


5 ; 

In 2010, Mineral Resources Limit i | ©. ; | 

а imited acquires 64% согон ownership in project from Меза Minerals. 
ional manganese mines situated in the same region of Sundargarth, Orissa. 


7 . TAS А 
Manganese Ore (India) Limited (MOIL) operates 10 mines, 6 of which are located in the Nagpur and Bhandara Districts of Maharashtra and 4 In ЈЕ 


dept риоя of Madhya Pradesh. The company has not specified which mines would be affected by the planned capacity expansion. 
e Kalagadi Manganese sinter plant will have а canacitv of 2.4 million metric tons ner vear 
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TABLE 9—Continued 
MANGANESE MATERIALS: PROJECTS SCHEDULED FOR COMPLETION, BY YEAR, BY YEAREND 2013 


"The plant's total production capacity will be 250,000 metric tons per year by 2016. 


Sources: Company annual reports, presentations, and press releases; unpublished personal communications; and trade publications. 


1,2,3 
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MERCURY 
By William E. Brooks 


Domestic tables were prepared by Barbara J. McNair, statistical assistant, and the world production table was prepared by 


Lisa D. Miller, international data coordinator. 


In 2009, there were no mines with mercury as a principal 
product in the United States. The last mine to produce mercury 
as its principal product, the McDermitt Mine in northern 
Nevada, closed in 1992. [n 2009, mercury was produced as a 
byproduct of domestic gold-silver processing, mainly in Nevada, 
and may have been produced as a byproduct of processing 
other metals. Imported byproduct mercury was processed, and 
the mercury was resold. Recycled mercury was produced from 
reclamation of mercury contained in fluorescent lamps and a 
declining supply of mercury-containing automobile convenience 
switches, batteries, dental amalgam, electronic waste, medical 
devices, and thermostats. The chlorine-caustic soda industry was 
the leading domestic user of mercury for its mercury-cell plants, 
and some of that mercury is recycled in-plant. Data on domestic 
byproduct and recycled mercury production were not available. 

Since 1927, the common unit for measuring and pricing 
mercury has been the "flask," which was set to conform to the 
historical measuring system used at Almaden, Spain (Myers, 
1951). One flask of mercury weighs 34.5 kilograms (kg), and 
| metric ton (t) of mercury contains approximately 29 flasks. 

The flask itself is a screw-top, welded-steel container that is 
approximately the size of a 2-liter bottle. 


Legislation and Government Programs 


The Mercury Pollution Reduction Act of 2009 (H.R. 2065) 
was introduced and referred to the House Committee on Energy 
and Commerce on April 23. This legislation indicated that the 
United States should develop policies to reduce mercury use and 
“missions, mercury releases, and exposure to mercury, particularly 
for women of childbearing age. The legislation would amend 
the Toxic Substances Control Act to prohibit the manufacture of 
chlorine or caustic soda using mercury technology and the export 
осе, mercury compounds, and mixtures containing mercury. 

€ Secretary of Energy would be required to develop a storage 
Bud i mercury, mercury compounds, and mixtures containing 
i m chlorine-caustic soda plants. Additionally, the owners 

s ee soda plants would be required to report to the 
ac Шс a Protection Agency (EPA) and to the State in 
c. acility was located on mercury content in products, 
RE and waste. The legislation would require the EPA to 
ч ы Inventory covering the closure of chlorine- 
2009. ane id iiim that ceased operations on or after January 1, 
асн E mercury purchase records and other information 
facility into th ty SO as to determine mercury releases from the 

The Epa © environment (U.S. Congress, 2009). 
Substances о а significant new use rule under the Toxic 
in flow meter, ү is of 1976 for elemental mercury used 
action е. mde gas manometers, and pyrometers. This 
least 90 abire anu acturers and importers to notify the EPA at 
notification ore beginning the mercury-related activity. The 

would provide EPA with the opportunity to evaluate 

MERCURY... 2009 


Bm 


the intended use, and if necessary, limit or prohibit the activity 
(U.S. Environmental Protection Agency, 2009a). 

The EPA proposed to reduce mercury emissions from portland 
cement kilns, which are the fourth-leading source of mercury air 
emissions in the United States. The proposal set limits on emissions 
from existing kilns and strengthened mercury-emissions limits on 
new kilns. When fully implemented in 2013, the EPA estimated 
that this rule would reduce annual mercury emissions by 81% or 5t 
(U.S. Environmental Protection Agency, 2009b). 

The Mercury Export Ban Act of 2008 (Public Law 110-414) 
also known as MEBA, which was signed by the President in | 
October 2008, prohibited sale and transfer of elemental mercury 
after January 1, 2013, and addressed long-term storage of elemental 
mercury. However, the MEBA did not ban the export of mercury 
compounds. Therefore, as required under section 4 of the MEBA 
the EPA published and submitted to Congress, a report on merc | 
chloride, mercurous chloride or calomel, mercuric oxide and кл 
тегсигу compounds that may be used in significant quantities 
The report included an analysis of the sources and amounts of cach 
mercury compound imported into or manufactured in the United 
States annually; applications of the compounds, the amounts 
and estimated amounts for 2010 and beyond; the sources i) 
amounts of each mercury compound exported from the United 
States annually from 2006 through 2008; the potential for the 
compounds to be processed into elemental mercury after ex s 
from the United States; and other relevant information (U "i 
Environmental Protection Agency, 2009с, p. 3). i 

Many State and municipal wastewater treatment plants 
worked toward reducing mercury releases in wastewater fr 
dental offices. Therefore, on December 29, 2008. the EPA i 
signed a memorandum of understanding with the American 
Dental Association and the National Association of Clean Wate 
Agencies to establish and monitor the effectiveness of a volun i 
dental amalgam discharge reduction program. The purpose w кы 
to have dental offices install and maintain amalgam separato Е 
and recycle the amalgam waste. The program will also а" 
the percentage of dental offices that install and used amalgam 
separators (U.S. Environmental Protection Agency, 2008) 

The US. Geological Survey (USGS) published a report on 
mercury in top-predator fish, bed sediment, and water from streams 
in the United States. Sites were sampled to determine regional 
and national gradients of mercury source and strength that would 
influence bioaccumulation of methylmercury. Mercury in fish at 

27% of the sampled sites exceeded the EPA human health criterion 
of 0.3 micrograms per gram (pg/g) weight. These sites were 
geographically widespread (Scudder and others, 2009, p. 2). 

Mercury was widely used in small-scale gold mining in Latin 
America and it was common to burn the mercury-gold amalgam 
in the gold shops in order to purify the gold for sale—a practice 
that has become a source of mercury pollution in the shops and 
in the nearby communities (Habegger and others, 2008, p. 5). 


Owing to increased gold prices, many small-scale gold miners 
have moved to the Amazon region of Peru, which is the world's 
fifth leading gold producer, to search for placer gold. This has 
brought about increased use of mercury in Peru and mercury 
releases to the environment (Keane, 2009). The EPA continued its 
efforts to provide its mercury reduction technology to gold shops 
in Brazil, Peru, and other parts of Latin America and partnered 
with colleagues from the USGS, the U.S. Embassy, Lima, and 
Peruvian Government officials in order to work more effectively 
on this problem. The introduction of mercury emission reduction 
technology to gold shops in Peru resulted from a USGS in-country 
study of mercury use in Peru (Brooks and others, 2007, p. 7). 

The National Defense Stockpile (NDS) held an inventory of 
4,436 t of mercury at several sites in the United States. Mercury 
sales from the NDS were suspended in 1994 in response to 
environmental concerns. In 2004, the DLA indicated that the 
mercury would be consolidated at one site in Nevada (Joseph 
Johnson, specialist, Defense Logistics Agency, written commun., 
April 30, 2004). The U.S. Department of Energy has 1,329 t of 
mercury in storage facilities in Oak Ridge, TN. In 2009, seven 
States were considered as possible mercury storage sites for the 
Nation's excess mercury; these were Colorado, Idaho, Missouri, 
Nevada, South Carolina, Texas, and Washington (Dininny, 2009). 
Hearings on mercury storage wete held in Grand Junction, CO, 
and Kansas City, MO, with most attendees indicating opposition 
to mercury storage in or near their communities. The Governor of 
Idaho indicated that he will oppose the use of the Idaho National 
Laboratory for mercury storage and the State of Washington wants 
to make sure that potential mercury storage at its Hanford Site 
would not interfere with current environmental cleanup owing to 
earlier treatment and storage of radioactive waste (Cary, 2009). 


Production 


In 2009, byproduct mercury was produced at several precious 
metals mines in Nevada and was imported from foreign sources. 
The mercury was processed and refined for resale (Bethlehem 
Apparatus Co., Inc., 2009b). Data on the amount of byproduct 
mercury produced in the United States were not available. 
Mercury has not been mined as a principal product in the United 
States since 1992, when the McDermitt Mine in Nevada closed. 


Consumption 


In 2009, less than 100 metric tons per year of mercury was 
consumed domestically. Domestic mercury consumption was 
broadly estimated to be about 5076 for chlorine-caustic soda 
manufacture and 5096 for other uses (Brooks and Matos 
2005, p. 3). Compact fluorescent lamps, which contain 3 to 5 
milligrams (mg) of mercury, were promoted as alternatives to 
standard fluorescent lamps (Von Ahn, 2007). 

Global human health and environmental concerns about 
mercury have caused a decline in mercury purchases by the 
chlorine-caustic soda industry as well as an overall market 
shift in the chlorine-caustic soda industry from mercury 
cell technology toward nonmercury chlorine production 
technology. Since 1995, total annual mercury used by the 
industry has been reduced by 97%. In 1996, there were 14 
operating mercury cell plants and at yearend 2008, 5 mercu 
cell plants were in operation in the United States, and 1 ан 
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converted to membrane technology in 2009. Therefore, only 
four mercury-cell facilities were expected to be in operation in 
the United States by yearend 2009. These include mercury-cell 
facilities in Georgia, Ohio, Tennessee, and West Virginia 
(Lydersen, 2009). Mercury use at yearend 2008 was 4 t and 
mercury purchases were 1.2 t; however, mercury purchases do 
not equate to mercury use owing to process upgrades and longer 
piping runs that require more mercury (Chlorine Institute, Inc., 
The, 2009). As mercury-cell plants close around the world, 
that mercury, as well as mercury from remediation of the plant 
facilities and soil, will become available for recycling and sale. 

Chlorine-caustic soda industry emissions are а уегу small 
portion, approximately 2.5%, of the total mercury emitted in 
the United States. Mercury releases to the environment from the 
chlorine-caustic soda industry were approximately 2t in 2008, 
which was an 83% reduction in mercury releases since 2001 
(Chlorine Institute, Inc., The, 2009). 

Owing to the concern over the environmental impact of 
mercury, a stabilization process has been developed in the 
United States. This process converts mercury into а high- 
purity mercury sulfide with the same physical and chemical 
characteristics of naturally occurring cinnabar. The mercury 
sulfide is then blended with polymers resulting in a red, 7 
millimeter (mm) x 7 mm pellet that is suitable for land disposal. 
This product is currently acceptable for disposal in landfills m 
Canada and awaits certification from the EPA for disposal the 
United States (Bethlehem Apparatus Co., Inc., 2009a). 


Recycling 


Mercury was reclaimed from end-of-service automobile 
convenience switches, dental amalgam, fluorescent lamps 
laboratory and medical devices, and thermostats in 2009. put 
National Vehicle Switch Recovery Program Was started in 2 
to stop toxic emissions of mercury when cars are scrap 
and then melted to make new steel. From 2006 through 2009, 
the National Vehicle Mercury Switch Recovery Program Ne 
supported by payments to dismantlers from the auto and а 
industries. Payments were as much as $4 per switch, and Me 
cumulative amount of mercury kept out of furnaces WS? i 
(Schaffer, 2009). These and other mercury-containing mea 
were treated in multistep high-temperature retorts 10 ST i 
mercury was first volatilized and then condensed for puri 
and sale (Brooks and Matos, 2005, p. 1). nase 

Owing to Public Law 110—140 and the ban on incandes 
bulbs, compact fluorescent lamps, which contain 3 to 
mercury, have been added to the list of recyclab 
Lamp manufacturers and recyclers encouraged conse 
to return the used lamps for recycling by providing shipP 
materials or collection programs (National Elect! 
Manufacturers Association, 2008). | 

Byproduct mercury from domestic and foreign ae 
and mercury reclaimed from end-of-service Pf ucts id into 
processed or “recycled” in the United States a. ble on if 
the intemational metals market. No data were availa | 
amount of mercury recycled from these respective P cluded 

In 2009, the major companies that recycled mercury Co 
AERC.com, Inc., Allentown, PA; Bethlehem Apparatus ~ 
Inc., Bethlehem, PA; Clean Harbors Environmental 
дувоок 2" 
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Inc., Braintree, MA; D.F. Goldsmith Chemical and Metal Corp., 
Evanston, IL; Mercury Waste Solutions, Mankato, MN; and Onyx 
Environmental Services, Lombard, IL. Mercury Recyclers maintains 
a list of as many as 50 companies whose role was mainly collection 
of mercury-containing materials that would ultimately be moved on 
to the larger companies for retorting (Mercury Recyclers, 2009). 

In 2009, Thermostat Recycling Corp. (TRC) (Rosslyn, 
VA) reported that national collection of mercury-containing 
thermostats increased by 16%, to 580 kg in 2008 from 500 kg 
in 2007. There were 45 States that participated in the collection 
program, and a total of 135,604 thermostats were collected, with 
each containing from 2.5 to 10 grams of mercury (Tibbets, 2009). 


Prices 


In 2009, domestic mercury prices ranged from $600 to $700 
per flask from January to early August, then ranged from $500 
to $600 per flask for the remainder of the year (Platts Metals 
Week, 2009). The price of mercury is a product of a diminished 
supply of mercury from recycled mercury-containing products, 
fluctuations in imports of mercury, and fluctuations in domestic 
byproduct production of mercury. Increased gold prices in 2009, 
to as high as $1,215 per troy ounce, have resulted in growth in 
the global demand for mercury for small-scale gold mining. For 
comparison, in 2000—03, the average price of gold was $310 per 
troy ounce and the average price of mercury was $140 per flask. 


Foreign Trade 


In 2009, mercury imports totaled 206 t and exports totaled 753 
t. Peru (92 t) and Chile (88 t) were the leading sources of imported 
mercury, produced as a byproduct of large-scale precious metals 
mining. The Netherlands (414 t), Peru (110 t), and India (107 t) 
were the principal destinations for mercury exported in 2009. 
Mercury exported to the Netherlands may be held in warehouses 
for sale and shipment to global destinations (Fialka, 2006). Mercury 
imports ın 2009 were 33% more than those in 2008. Imports of 
mercury may vary from year to year, possibly owing to stockpiling 
of byproduct mercury produced at forei gn gold smelters before 
shipment or upon closure of chlorine-caustic soda plants. 

In 2009, a total of 14 t of amalgam, which contains some 
ee of mercury but is not otherwise chemically defined, was 
os into the United States. Principal source countries were 
n S 0, Mexico (3 t), and the United Kingdom (2 t). A 
Pu tof amalgam was exported from the United States. 
(l8) p estination countries were Hong Kong (20 t), Mexico 

ie fd (16 t), and China (15 t). Some of this may have 
cury-containing chlorine-caustic soda waste. 


Wor ld Review 


oo 14 mercury mine production was estimated to be 
Kyrgyzstan een the leading producer (1,400 t) followed by 
of precious bed Peru produced 140 t of mercury as a byproduct 
degree of un кш. processing. Production estimates have a high 
"роп primary ( : because most companies and countries do not 
owing to env; including byproduct) or secondary production data 

Пе and health concerns. 
representing th um Chlor (Brussels, Belgium), 

У Чигореап chlorine-caustic soda industry, 


Ие 


welcomed the voluntary agreement by chlorine producers to ensure 
safe disposal of the thousands of tons of mercury that come from 
decommissioned chlorine-caustic soda plants. On December 4, 
Euro Chlor met its first deadline in the European Union regulation 
on export ban and storage, which required that quantities of metallic 
mercury on chlorine-caustic soda sites be reported. Euro Chlor 
volunteered to gather the data from member companies in order to 
facilitate the report, and the total amount of mercury on site was 
8,480 t (Euro Chlor, 2009). Euro Chlor and its member companies 
had previously signed the Euro Chlor voluntary agreement on safe 
storage of decommissioned mercury once the European export ban 
on mercury becomes effective in 2011 (Metal-Pages, 2008a). 

China.— Mercury has been mined in the Wanshan District, 
Guizhou Province, for 4,000 years, and cinnabar was used in 
ancient China as a pigment and as a medicine to promote longevity 
(Liu, 2005). Guizhou is known as the "mercury capital" of 
China and more than 60% of China's mercury occurrences were 
discovered in this Province. China is the world's leading producer 
of mercury and 1,400 t (estimated) was produced in 2009. 

In China, mercury emissions come from artisanal cinnabar 
retorting and zinc smelting in Guizhou, which is also one of the 
largest coal-producing provinces in China. Mercury content of 
the coal is significantly elevated when compared with the average 
mercury content of Chinese coal (Feng and others, 2005: Feng | 
2006). The 2009 International Conference on Mercury à: a Global 
Pollutant was sponsored by the Chinese Academy of Sciences. th 
Chinese Society of Mineralogy, Petrology, and Geochemistry. ла 
the State Key Laboratory of Environmental Geochemistry Ра 
were presented on health impacts of mercury, pollution ET 
mercury methylation, environmental monitoring, and other to | 
(International Conference on Mercury as a Global Pollutant к 
2009). Mercury has also been produced as а byproduct of old 
mining and from mercury mines in the Upper Yangtze Kuniun 
Qinling, Sanjiang, and South China metallogenic regions (Li ia 
and Ruolan, 1992, p. 147). тып 

Japan.—The Nomura Kohsan Co. Ltd. (Tokyo, Japan) 
which began as owners of the Itomuka Mine (mercury) that 
closed in 1974 in Hokkaido Prefecture, was the only com 
in Japan with treatment facilities for mercury-contaminated - á 
waste, and including mercury-containing batteries, fluorescent 
lamps, switches, and thermometers. Approximately 15 t was 
recovered from end-of-service mercury-containing devices 
and approximately 75 t was recovered from nonferrous metals 
refineries in 2009 (Nomura Kohsan Co., Ltd., 2009). More than 
78% of solid waste in Japan is incinerated: therefore, control of 
mercury emissions from the incinerators is important. Activated 
carbon technology has been shown to reduce mercury emissions 
by 30% (Takaoka and others, 2002). 

Kyrgyzstan.—The Haidarkan mercury mine and smelter in 
the Batken District, southern Kyrgyzstan, was the only known 
mercury mine in the world which continued to sells its product 
to the global market, and in 2008, the mine produced 300 t of 
mercury. The Haidarkan Mine complex remained open because 
of the demand for mercury, the lack of international controls, 
and the fact that the mine is a source of income for the region 
(Kirby, 2009, p. 10). The Government planned to sell 99.98% of 
its shares at auction. The Haidarkan plant is the largest producer 
of mercury in central Asia; however, since the beginning of 
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2009, output at Haidarkan has declined owing to depletion of 
the ore, lower ore grade, difficult working conditions, and a 
shortage of skilled workers (Metal-Pages, 2009). 

The global reduction of the mercury supply has been 
identified as a priority by the United Nations Environment 
Programme (UNEP) Governing Council, which considers 
primary mercury mining as an important activity to he studied in 
order to reduce global emissions of mercury to the environment. 
Therefore, UNEP carried out a multiagenc) assessment 
funded by the Government of Switzerland and UNEP. The 
report ‘ndicated that Haidarkan continued to operate despite 
technical difficulties and debate about its en\ ironmental impact. 
Haidarkan management planned to increase mining operations 
and mercury output as % ell as widen the range of products to 
include antimony and cement. Waste material from mercury 
production would be used in cement production, which could 
result in increased mercury released to the environment owing 
to high mercury concentration (approximately 200 parts per 

million) in the slag emitted during cement production. Other 
problems include poor awareness of environmental and human 
health issues among the general population and the importance 
of fencing hazardous waste sites. However, the mine has 
regional support ow ing to the role of the mine in the regional 
economy and Haidarkan pro ides a livelihood for 1,000 miners 
(Novikov and others, 2008, p. 4). 

Mexico.—Cinnabar mining dates to 1000 B.C. in Mexico 
(Consejo de Recursos Minerales, 1992, p. 21) and mercury 
imported from Spain and Peru was used for colonial silver 
processing in Mexico (Craddock, 1995, p. 216). In 2003, near 
Zacatecas, Mexico, there were four plants that were extracting 
mercury, silver, and gold from tailings that date to A.D. 1550- 
1900 when mercury was widely used in the amalgamation 
process to produce silver. It was estimated that 13,000 to 
34.000 t of mercury was discarded in the extraction of silver 
(Ogura and others, 2003, p. 167). 
(ривер 

, gp colonial tailings (14,900 t), 
primary mercury mines (11.700 t), and chlorine-caustic soda 
industry stocks (250 t). Small-scale mercury production also 
takes place but was not quantified. Colonial tailings are also 
present in the State of San Luis Potosi; however, these have not 
been quantified. Mexico has recovered mercury from colonial 
tailings, small-scale primary mercury mines, imported mercury 
from developed countries, and exported mercury to Argentina 
Brazil. Colombia, and Peru (Castro Diaz, 2008, p. 9). | 

Peru.—Cinnabar was used as a pigment and the mercury 
was retorted and used to process gold in ancient Peru (Petersen, 

1970, р. 87). Sone studies of lake sediment cores, 

combined with | C dates, by university researchers indicated that 

mercury was mined at Huancavelica, Peru, the largest mercury 
occurrence in the New World, more than 3,000 years ago 

(Cooke and others, 2009). After European contact, the mercury 

was also used for Spanish colonial silver processing; however 

mining at Huancavelica stopped in the 1990s. In 2009, 92 t of 

E tod у фин from Peru's large-scale mines was recovered 

D UNUM NM try to сом be vcd 

де pe to ultimately be used 
for small-scale gold mining, as well as chlorine-caustic soda 
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roduction and dental amalgam. Destinations in Latin America | 9» 
included Brazil, Colombia, Ecuador, Guyana, and Peru (Brooks Sei 


and others, 2007, p. 35). ж 
х K 
Outlook on Che. 
Ку 
Global mercury use 15 expected to decline with the exceptionof | =: 
mercury used for the growing compact fluorescent lamp industry = 
and in small-scale gold mining. Mercury has been used since " | 
ancient times for small-scale gold mining, and if gold prices Жа 
continue to rise, they аге expected to increase the demand for NY 
mercury used in today's worldwide, small-scale gold mining | E 


industry. Rising gold prices would also stimulate gold exploration 
resulting in the opening of new large-scale mines. This would, 1 ies 
turn, ultimately result in continued byproduct mercury production | a» 
from the processing of ore from these large-scale gold mines. х 


М; 


Galinstan is an alloy which is liquid at room temperatures us 
and, owing to the low toxicity of its component metals, 15 n 
a replacement for mercury. Owing to its higher reflectivity ка 
and lower density than mercury, galistan is being conside i 


as a replacement for mercury in liquid mirror telescopes for » 
astronomy (Metal-Pages, 2008b). Mercury dental amalgam, " 
which is less aesthetically pleasing, Was used less in favor of 
ceramic material with more natural colors. Closure of mercury 
cell chlorine-caustic soda production facilities worldwide 
owing to pressure from international environmental an h 4 
organizations Was expected to result in release of large amounts 


of mercury for disposal, recycling, or storage. 


Recycled mercury from mercury cell chlorine-caustic soda. 
plants, byproduct mercury recovered from domestic and fore? |. 


: « ‘ ted 
gold operations, and mercury contained in the NDS are expe 
to be more than adequate to meet domestic needs. 
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TABLE 1 


SALIENT MERCURY STATISTICS' 


(Metric tons unless otherwise specified) 


о 


HN Т 2005 VM 2006 2007 2008 2009 
United States: MMC 
| Secondary production, industrial. uum t dd cue МА o NA _ ONA NA NEN NA 
| Imports for consumption 212 us 94 6 155 — 206 
С Expors _ Ili MEME MEM. (M 732 153 
Industry stocks, yearend” MM Er __ LM _ 18 24 9 
Chloralali —  —— MNT {С ЖОЕ DT 16 20 Eee m 
ове __ addidi тшш: 2 2 NM MEME Те 
— Industrial con consumption 40 38 31 NA NA 
. Price, average, free market dollars per flask 555 670 530 600 600 — 
"World, mine production | 1,520 1.150 1,200 1,320 1,920 * 
*Estimated. NA Not available. 
! Data are rounded to no more than three significant digits, except prices. 
2% оскѕ at consumer and dealers only. 
Source: Platts Metal Week. 
TABLE 2 
U.S. IMPORTS AND EXPORTS OF MERCURY, BY COUNTRY ' 
DS — 2008 _ —— cow 0 
бшу loss — “Quantity, | © 
gross weight Value gross weight Value 
"So (metric tons) ___ (thousands) __ (metri tons) ___ (thousands). 
Imports: 
__ Canada 4 $34 5 $24 
Eo E - - 88 195 
China (2) 4 is -- 
__ Germany m 14 1.070 14 970 
" c - ~- о) 5 
_ Реги 136 562 92 104 
Russia Е. Е 7 42 
_ United Kingdom (2) 13 с) 8 
__ Other 1 13 г. х 
_ Том EN 155 1300 _ 206 1,350 
Exports: __ 
Australia 10 167 21 340 
Brazil 4 63 е) 1 
_ Canada : 6 54 2 15 
m - - 2 82 
Colombia 22 23 4 75 
__биметаа — 0 0 0. - - 13 123 
_ Guyana D 9 151 4 15 
_ india —— 26 A88 107 1,280 
__ Korea, rea, Republic of (2) 16 7 154 
МЕО эл ыл о) 4 10 144 
Netherlands 535 6,960 414 5,560 
m 13 227 110 1,580 
ae 4 77 16 261 
__ Vietnam 121 1,810 41 605 
E 4 73 2 32 
а 732 10100 753 10,300 
-- Zero. ,100 _______-- __------- 
io are rounded to no more than three significant digits; may not add to totals shown: 
ss than Уз unit. 
20% 
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U.S. IMPORTS AND EXPORTS OF AMALGAMS OF PRECIOUS METALS, 


TABLE 3 


WHETHER OR NOT CHEMICALLY DEFINED, BY COUNTRY’ 


| _ Country _ 
Imports: _ 
| Argentina ______ 


_ Germany 


Italy 


Japan 
_ Mexico о. 
United Kingdom ___ 


С anada | | 
| China Е 
Costa Rica 


Dominican Republic 


France 
Germany | 
. Hong Kong 
= India — 
Japan _ "E 
Korea, Republic of — 
. Mexico EM 
Netherlands 
. Peru E 
Singapore _ 
_ Taiwan — __ 
_ United Arab Emirates 
United Kingdom 
Other _ 
Total 
"Revised. -- Zero. 


2008 
Quantity, о 
gross weight Value 
E (metric tons) o (thousands) Nu 
2 $25,900 
5 24,100 
3 4,890 
(3) 538 
|| 1,190 
l 4,180 
3' _ 6,080 : 
в 66800 
17 13,700 
35,500 
2 27 
18 28 
l 2,690 
25 7,920 
19 19,900 
192 39,800 
2 28,900 
70 7,320 
47 211,000 
13 30,600 
37 271 
23 9,260 
20 38,900 
388 545 
21 32,600 
mI 28 84,600 
925 564,000 


Ап alloy of mercury with one or more other metals. 
"Data are rounded to no more than three significant digits; may not add to totals shown 


JLess than ^ unit. 


2009 
Quantity, о 
gross weight Value 
sc ус fons c. позарез 
| $12,200 
4 7,220 
1 915 
1 467 
3 6,130 
2 2,910 
2 1,420 
14 31,300 
12 2,940 
15 52,300 
10 82 
(3) 35 
1 6,360 
11 14,200 
20 1,370 
6 17,300 
16 25,100 
5 5,460 
18 27,900 
14 22,700 
(3) 21 
3 4,010 
1 14,000 
4 4,950 
17 39,500 
—— 134 238000 
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ТАВГЕ 4 
MERCURY: WORLD MINE PRODUCTION, BY COUNTRY '?? 


(Metric tons) 


Country 205 ов 2007 2008 20 
Algeria MON Е И т zs MT — 
Chins ________ 1,100 760 800 800 1,400 
Finland о 20 20 20 20 15 
Kyrgyzstan O o 200 250 250 250 250 
Mexico _______ 6 8 8 21 21 
Могос _ ___ 10 10 10 10 10 
Peru, export? ____ 102 22 34 < 136 140 P 
Russia" _ 50 50 50 50 50 
Spin NA NA NA NA NA 
Tajikisam _____ 30 30 30 30 30 
United аксе М МА МА МА МА 
тоа вдо (4850 — 1029 _ 1320 __ 1490 _ 
*Estimated. PPreliminary. МА Not available. -- Zero. mM m ХЧ 


! World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
^ Table includes data available through April 20, 2010. 


ЗСапада and Chile were thought to produce byproduct mercury, but information on their production was inadequate 
to make reliable estimates. 


‘Less than % unit. 
*Byproduct mercury. 
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By M. Michael Miller 


Domestic survey data and tables were prepared by Hoa P. Phamdang, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


Mica production decreased in 2009 compared with that of 
2008. In 2009, production of scrap and flake mica in the United 
States decreased to $0,000 metric tons (t); this was 4096 lower 
than that of 2008 (tables 1, 2). The quantity of ground mica sold 
or used by producers decreased by 21% to about 77,000 t valued 
at $23.2 million (tables 1, 3). Essentially all sheet mica used in 
the United States was imported, and Brazil, China, Belgium, 
Austria, and France, in decreasing order by quantity, were the 
major suppliers (table 11). Consumption of muscovite block 
mica in 2009 remained unchanged from that of 2008 at 1.0 t, 
although the value increased to $131,000 in 2009 from $127,000 
in 2008 (tables 1, 4). Consumption of mica splittings decreased 
to an estimated 276 t in 2009 from 308 t in 2008 (tables 1, 5). 
Worked and unworked sheet mica exports decreased to 1,120 t 
in 2009 from 2,020 t in 2008, and the value decreased to $15.7 
million in 2009 from $18.8 million in 2008 (table 8). U.S. 
imports of worked and unworked sheet mica decreased to 1,040 
tin 2009 from 1,880 t in 2008, and the value decreased to $14.5 
million in 2009 from $18.4 million in 2008 (table 12). 

The mica group represents 37 phyllosilicate minerals that 
have a layered or platy texture (Rieder and others, 1998, p. 
43-45). The commercially important micas are muscovite and 
phlogopite, which are used in a variety of applications. Mica's 
value is based on several of its unique physical properties. The 
crystalline structure of mica forms layers that can be split or 
delaminated into thin sheets. These sheets are chemically inert, 
dielectric, elastic, flexible, hydrophilic, insulating, lightweight, 
platy, reflective, refractive, resilient, and range in opacity 
from transparent to opaque. Mica is stable when exposed to 
electricity, light, moisture, and extreme temperatures. Mica has 
superior electrical properties as an insulator and as a dielectric. 
It can support an electrostatic field while dissipating minimal 
спегру in the form of heat, can be split very thin (0.025 to 
0.125 millimeters or thinner) while maintaining its electrical 
Properties, has a high dielectric breakdown, is thermally stable 
to 500° C. and has corona resistance. Muscovite is the principal 
= used by the electrical industry and is used in Capacitors 

at are ideal for hi gh frequency and radio frequency. Phlogopite 
mica remains Stable at higher temperatures (to 900° C) and 
S used in applications in which a combination of high-heat 
stability and electrical properties are required. Muscovite and 
phlogopite are used in sheet and ground forms. 


P roduction 


cone mine production data for mica are developed 
ie : ош Survey from four separate voluntary 
e ^ ki 12 operations to which the “Crude Scrap and 
"n ien roduction . (including sericite production) survey 
ү sent, 6 operations responded and 1 was closed. Of 
Operations to which the *Ground Mica" (excluding low- 


MICA~2009 


grade ground sericite production) form was sent, 2 operations 
responded and | was closed. Of the five surveyed operations to 
which the “Mica Block and Film Consumption” form was sent, 
two operations responded. Of the nine surveyed operations to 
which the “Mica Splittings Consumption” form was sent, three 
operations responded. Consumption for the nonrespondents was 
estimated using prior-year production data. Individual company 
production and consumption data are withheld to avoid 
disclosing company proprietary data. 

Scrap and Flake Mica.—In 2009, eight companies with eight 
mines in four States produced scrap and flake mica, excluding 
low-grade sericite. The United States was one of the world’s 
primary producers, with production of about 50,000 t (tables 
1, 2, and 13). The major producing States were, in descending 
order, South Dakota, North Carolina, and Georgia. Alabama 
also produced mica. Mica was recovered from mica schist 
high-quality sericite schist, weathered pegmatites, gemstone 
pegmatite (sheet only), and as a coproduct of feldspar and kaolin 
mining and processing operations. 

In 2009, the scrap and flake mica producers were BASF 
Corp., Hartwell, GA; The Feldspar Corp. (an Imerys S.A 
company) (two mines), Spruce Pine, NC; Georgia Industrial 
Minerals, Inc., Deepstep, GA; K-T Feldspar Corp., S ; 
KM mdr c „ Spruce Pine: 

85 Mountain Mining LLC (an Imerys S.A. company), Ki 
Mountain, NC; Pacer Corp., Custer, SD; Tinton Ent num 
Ltd., Spearfish, SD; and Unimin Co RE 

‚ 9D; rp., Spruce Pine 

Ground Mica.—In 2009, six Companies operated | 
grinding plants in three States: six pl E 

| » SIX plants produced dry-ground 
js and bd produced wet-ground mica. 

ry-ground mica producers were i | 
Inc., Deepstep; Kings Mountain BRUN Minerals, 
Piedmont Minerals Corp., Hillsborough МС; ne RES. 
Gypsum Co. (a subsidiary of USG Corp.) Sonic Я Hii States 

Wet-ground mica producers were BASF Corp: G de 
Industrial Minerals, Inc., Sandersville. С A: о 

Mining LLC. Ps and Kings Mountain 
Sheet Mica. —Sheet mica was produced a 
one mine in 2009. iti 5 а byproduct fr 
; 09. Small quantities of muscovite sheet and ~ 


improves the workability of the compound, an consistency 
, рг | 
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resistance to cracking. In 2009, joint compound accounted for 
62% of dry-ground mica consumption. 

In the paint industry, ground mica is used as a pigment 
extender that also facilitates suspension, reduces chalking, 
prevents shrinking and shearing of the paint film, increases 
resistance of the paint film to water penetration and weathering, 
and brightens the tone of colored pigments. Mica also promotes 
paint adhesion in aqueous and oleoresinous formulations. 
Consumption of dry-ground mica in paint, the second ranked 
use, accounted for 2296 of the dry-ground mica used in 2009. 

Ground mica is used in the well-drilling industry as an 
additive to drilling muds. The coarsely ground mica flakes help 
prevent the loss of circulation by sealing porous sections of 
the drill hole. The sharp decrease in oil and gas prices in 2009 
discouraged exploration. The monthly U.S. drill rig count in 
2009 hit a low of 876 in late summer before recovering to 1,189 
at yearend. This was still significantly lower than the 2008 
yearend count of 1,721. The average monthly drill rig count for 
2009 was 1,089 or nearly 800 operating rigs less than that of 
2008 (Baker Hughes, 2010). These factors resulted in a sharp 
decrease in mica consumption in 2009 compared with that of 
2008. Well drilling muds accounted for 6% of dry-ground mica 
use in 2009, a decrease from 15% the previous year. 

The plastics industry used dry-ground mica as an extender 
and filler, especially in parts for automobiles as lightweight 
insulation to suppress sound and vibration. Mica is used in 
plastic automobile fascia and fenders as a reinforcing material, 
providing improved mechanical properties and increased 
dimensional stability, stiffness, and strength. Mica-reinforced 
plastics also have high-heat dimensional stability, reduced 
warpage, and the best surface properties of any filled plastic 
composite. In 2009, consumption of dry-ground mica in plastic 
applications accounted for 3% of the market. 

The rubber industry used ground mica as an inert filler and 
mold release compound in the manufacture of molded rubber 
products, such as tires and roofing. The platy texture acts as 
an antiblocking, antisticking agent. As a rubber additive, mica 
reduces gas permeation and improves resiliency. 

Dry-ground mica is used in the production of rolled roofing 
and asphalt shingles where it serves as a surface coating 
2 prevent sticking of adjacent surfaces. The coating 1s not 
ad freshly manufactured roofing because mica's 

entere mfi у te din pho 

walinaper кыр | = is used in decorative coatings on 

an ingredient : ы : cco, and tile surfaces. It also is used as 
oatings on welding rods, in some special 


greases, and as coatin 
po. 25 for core and m 
facing agents, and old release compounds, 


Do old washes in foundry applications. 

йй ы phlogopite mica is used in automotive brake 
substitute) 2 plates to reduce noise and vibration (asbestos 
polymer syst ne insulation for coatings and 

К ‚ Ш ге у or 

Increase strength WR Зе additives for polymers to 


and sti s 
Chemicals, and изро мас to improve stability to heat, 


E vd. radiation; in heat shields and 
> 10 industrial coating addit; 
ds g additive to decrease 


Polymer formulation е апд hydrocarbons, and їп polar 


S to inc : 
nylons, and polyesters, rease the strength of epoxies, 
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Wet-ground mica, which retains the brilliancy of its cleavage 
faces, is used primarily in pearlescent paints by the automotive 
industry. In the cosmetics industry, its reflective and refractive 
properties make mica an important ingredient in blushes, 
eyeliner, eyeshadow, foundation, hair and body glitter, lipstick, 
lip gloss, mascara, moisturizing lotions, and nail polish. Mica 5 
added to latex balloons to provide a colored shiny surface. 

Natural mica is used by the Taos and Picuris Pueblos Indians 
in north-central New Mexico to make pottery. The pottery is 
made from weathered pre-Cambrian mica schist and has flecks 
of mica throughout the vessels. Tewa Pueblo pottery is made by 
coating the clay with mica to provide a dense-glittery micaceous 
finish over the entire object. 

Built-Up Mica.—Muscovite and phlogopite splittings 
were fabricated into various built-up mica products by seven 
companies that operated seven plants in five States. Produced 
by mechanized or hand setting of overlapping splittings and 
alternate layers of binders and splittings, built-up mica is used 
primarily as an electrical insulation material. Mica insulation 
is used in high-temperature and fire-resistant power cable in 
aluminum plants, blast furnaces, critical wiring circuits (for 
example, defense systems, fire and security alarm systems, 
and surveillance systems), heaters and boilers, lumber kilns, 
metal smelters, and tanks and furnace wiring. Specific high- 
temperature mica-insulated wire and cable is rated to work for 
up to 15 minutes in molten aluminum, glass, and steel. es 
products are bonding materials; flexible, heater, molding, an 
segment plates; mica paper; and tape (table 6). ш 

Flexible plate (cold) is used in electric motor and genera 
armatures, field coil insulation, and magnet and p e 
core insulation. In 2009, mica consumption in flexible n i 
an estimated 18 t, or a decrease of 14% compared with tha 
2008. | 

Heater plate is used where high-temperature rue 
is required. Consumption data for mica In heater 7 formation. 
withheld to avoid disclosing company о j, in 2009 
Consumption of heater plate mica decreased by 
compared with that of 2008. 
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‚ | * V-rings are cu 
Molding plate is sheet mica from which ue 


ts 
stamped for use in insulating the copper же ре 
shaft ends of a commutator. Molding plate is AS motors 
into tubes and rings for insulation In ua pla te дес reased 
and transformers. Consumption for en ing 

nearly 34% to an estimated 43 t 10 Um ihe сорре 
Segment plate acts as insulation Y riversa 
commutator segments of direct CUTE" preferre 
generators. Phlogopite built-up mica Р ments 
it wears at the same rate as the wien i 
muscovite has a greater resistan C operation 5 
ridges that may interfere with Папе 
generator. Consumption of pio estimate 
about 147 t in 2009, although th! 


{+ то mica have ©. 
Some types of built-up linen, muslin, | 


т 


special paper. These produc 
in wide, continuou И 
cut into ribbons ог tapes, 
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Built-up mica products may also be corrugated or reinforced by 
multiple layering. 

In 2009, the total amount of built-up mica that was consumed 
or shipped was estimated to be about 278 t. Segment plate and 
molding plate were the major end products and accounted for 
5396 and 16% of the total, respectively. 

Mica Paper (Reconstituted Mica). —Primary uses for mica 
paper are the same as those for built-up mica. Five companies 
consumed scrap mica to produce mica paper for electrical and 
insulation applications. The principal source of the scrap was 
India. In 2009, the manufacturing companies were Asheville- 
Schoonmaker Mica Co., Newport News, VA; Corona Films Inc., 
West Townsend, MA; Isovolta Inc./US Samica Corp., Rutland, 
УТ; Spruce Pine Mica Co., Spruce Pine; and Tar Heel Mica Co,, 
Inc., Plumtree, NC. 

Sheet Mica. —Sheet mica is used principally in the electronic 
and electrical industries. Its usefulness in these applications 
is derived from its unique electrical and thermal insulating 
properties and its mechanical properties, which allow it to be 
cut, punched, stamped, and machined to close tolerances. 

The leading use of block mica is as an electrical insulator in 
electronic equipment. High-quality block mica is processed to 
line the gauge glasses of high-pressure steam boilers because of 
Its flexibility, transparency, and resistance to heat and chemical 
attack. Other uses include diaphragms for oxygen-breathing 
equipment, marker dials for navigation compasses, optical 
filters, pyrometers, retardation plates in helium-neon lasers, 
thermal regulators, and stove and kerosene heater windows. 
Specialized applications for sheet mica are found in aerospace 
components in air-, ground-, and sea-launched missile systems, 
laser devices, medical electronics, optical instrumentation, radar 
Systems, radiation detector windows that are transparent to alpha 
emissions (Geiger-Mueller tubes), and for radiation treatment. 

Only high-quality muscovite film mica, which is variously 
called India ruby mica or ruby muscovite mica, is used as a 
dielectric in capacitors. The highest quality mica film is used to 
manufacture capacitors for calibration standards. The next lower 
grade Is used in transmitting capacitors. Receiving capacitors 
use a slightly lower grade of hi gh-quality muscovite. 

In 2009, fabrication of ruby and nonruby muscovite block 
consumed 1.08 t, about a 4% increase from that consumed 
ш 2008 (table 4). Stained and lower-than-stained quality 
Muni in greatest demand and accounted for about 6296 of 
b sumption of ruby and nonruby mica block. Consumption of 

nruby mica block was 59% for stained and lower-than-stained 
quality and 41% for good quality. 

: "Hate iii Pis consumed muscovite block and film 
Е ЈЕ n m North Carolina and one 

In 2009, mica s litt | dus 
т B Ж р | іпрѕ represented the largest part of the 
я рш In the United States. Consumption of 
in 2009 "n Е splitting was an estimated 276 t 
" RT | Muscovite splittings from India accounted 
ае у all domestic consumption. The remainder was 

y imported from Madagascar. 
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Stocks 


In 2009, reported yearend industry stocks of muscovite mica 
block (ruby and nonruby) were unchanged at 14.3 t. Industry 
stocks of muscovite and phlogopite mica splittings at an 
estimated 83 t were about 3% less than the previous year's level 


(table 5). 


Prices 


Sheet mica prices vary with grade and can range from less 
than $1 per kilogram for low-quality mica to more than $2,000 
per kilogram for the highest quality. The estimated average 
values of mica block and splittings consumed in the United 
States in 2009 were as follows—muscovite block (ruby and 
nonruby) was $120 per kilogram and muscovite and phlogopite 
splittings were $1.60 per kilogram (tables 1, 5). Phlogopite 
block was $115 per kilogram and phlogopite splittings were $21 
per kilogram. 

In 2009, the average U.S. value of scrap and flake mica, 
which included high-quality sericite, was estimated to be $140 
per metric ton (table 2). The average value for North Carolina 
flake mica was estimated to be $277 per ton. The average value 
of dry-ground mica was estimated to be $284 per ton, and the 
average value of wet-ground mic | 
жон g Ica was estimated to be $651 per 


Foreign Trade 


The value of U.S. exports of mica decreased by 4% to $26.2 
million, and the quantity decreased by 18% to 9.150t (tabl 12 
U.S. exports of mica excluding unworked sheet ities decr ar 
by 5% in value from those of 2008 to $25.8 million, whil = 
quantity decreased by 18% to 9,050 t. Mdb 

Domestic ground mica (powder) e 
a decrease of 690 t from ne of sik nl 2 s Б 
mica exports increased in value to $8.85 million о 
{тот $7.81 million in 2008. Exports of crude and rift d mi 
increased by 40% to 688 t in 2009 from 490 t in 2008. en 
of these exports increased even more dramaticall NA 
24096) to $1.48 million in 2009 from $436,000 20 

0.5. imports of all mica totaled 21,000 t valued at E " 


In 2009, total imports for consumption 

a p splittings, and mica is MEE spé E » 
y nearly 16% to about 1,900 t, almost all z 

d о of unworked low-value Scrap mic Сеи 

-00 per kilogram) (table 9). Demand we k ыш 
low-value mica used as а dry-gro аи 
compound, fillers, and райт. 

In 2009, 16,900 t of powder mica Was im 


Canada and China, about 6,500 t less than ipsi ОБУ from 


п 2008 (table 10). 
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Worked mica imports were 1,480 t, a 42% decrease from those 
of 2008 (table 11). 


World Review 


World production of mica was estimated to have decreased to 
315,000 t in 2009 from 379,000 t in 2008. Countries for which 
reported data were available all reported decreases in production 
in 2009 compared with that of 2008. Data were unavailable 
for the two leading producers—F inland and Russia— but the 
Republic of Korea, which accounted for 13% of production in 


2008, reported a decrease in production of 45% in 2009 (table 
13). 


Outlook 


The major markets for ground mica—drywall joint 
compounds and paints—are mature and relatively stable, with 
growth tied to new housing starts and interest rates. When the 
housing market recovers, the long-term outlook for ground mica 
is for an expected production growth of 176 to 3% per year. 
Demand is also affected by automobile production because 
interior and exterior parts typically contain dry-ground mica or 
engineered mica composites, and exterior surfaces are painted 
with wet-ground pearlescent pigments and mica-containing 
coatings. The North American automobile industry rebounded 
much quicker than housing, and vehicle production was forecast 
to grow at about 7% in 2011 (Thomson Reuters, 2011). 

As the economy recovers, demand for ground mica in smaller 
specialty markets such as coated micas, cosmetics, nylon and 
polyester resins, and polypropylene composites was expected to 
resume annual growth at a rate slightly higher than the rate for 
the entire ground mica industry during the next decade. 

Demand for block mica was expected to increase slowly at 
about 1% per year during the next several years as demand 
Increases in a few specialty markets, such as electronics. A 
shortage of high-quality block mica was expected to continue 
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because of the generally low percentage of high-quality mica in 
deposits currently being mined, mostly pegmatites. 
Consumption of mica splittings, which is the principal type 
of sheet mica consumed in the United States, has been in the 
range of 300 to 400 metric tons per year (t/yr) in recent years, 
although it was estimated to have dipped below 300 tyr in 
2009. With no potential new uses apparent and many substitute 
materials being used, substantial growth is not expected. 
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TABLE 1 
SALIENT MICA STATISTICS’ 
и GN Ия. Г ДИНИНИН NNNM ч 
United States: | ER | | К ИЕС 
Е Production, sold Or used by producers: | u 
____ Scrap and flake mica: HE 
Quantity — — thousand metric tons  — 78 HO 9T : o 50 
— Value thousands $19,300 $22400 $14,400 $12,000" $7.00 — 
|. Ground mica:  — EN MEME 
Quantity — — — thousand metric tons ПОН 120 — 123 _ niae MO esu mucus 98 _ | 77 А 
— маје thousands $47200 549000 526400. 826,500 _ $23,200 . 
Е Ргісеѕ: 8 | | u m Е 
____Бсгар and Паке тіса dollars per metric ton — —  — _ 248 1204 — 22-4149 143 _ 140 _ 
mw. TM 
oOo Dy | ЕЕЕ do. | 226 — 237. ~ _- К: iu " 251 284 
Wet "_______ до. _ 776 _ 78M 63 651 651 . 
|. Sheet, muscovite and phlogopite; _______ ка 
ПИ Block ______ dollars per kilogram => — | aa 130 |. 132 = 122 120 
| Splittings —— ooo do — 1.56 (0153 "EN 1,53 € ^ —  Ll60* 
Consumption; —— 1. mM PECTUS 
_ Block, muscovite: PERMIT = 
Quantity metric tons —— 1 ol 1 l | 
Value — = - |... thousands | $134 $146 $139 © $127 $131 
- _ Splittings, all types EO mM а 
___ Quanity O 2 metrictoas 402 _ 310 _ 310 _ 308 5 _ | D6* 
Е Мајџе И m 5 „ДОШЛО RETE $626 р Ee $475 == 5475 КИ $471 Р m $442 e 
Exports /— 0. metric tons 10,800 . 8620 — 9010 LI _ 9150 — 
_ Imports __ _______________ do _ 38800 (X à 46900 — 43,000 28,800 — 21400 _ 
World, production do. 359,000 3850007 381000" 379,000" 315,000 © 
Estimated. ‘Revised. do. Ditto. c Rs 
'Data are rounded to no more than three significant digits. 
TABLE 2 
SCRAP AND FLAKE MICA SOLD OR USED BY 
PRODUCERS IN THE UNITED STATES, BY STATE! 
(Thousand metric tons and thousand dollars) 
Е 2008 ООО 7300 С 
oe Бай MEER TAM __ Маше — Quantity ___ Value 
PME = 2 4,580 16 4,430 
Other _______ - METRE 62 ure) , 7,430 : 34 2 610 
T "EAE Coli ipm 
otal | 84 а 12,000 г | So 7,040 
"Revised. =. 


i ae m 
Data are rounded to no more than three significant digits; may not add to totals shown 
"Includes finely divided mica recovered from mica schist and high-quality sericite кч 


and mica that is a byproduct of feldspar and kaolin beneficiation. 


?Includes Alabama, Georgia, and South Dakota. 
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ТАВГЕ 3 
GROUND MICA SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY END USE 
AND METHOD OF GRINDING"? 


| 0 208 — 2009 
~ Quantity Quantity —— 
(thousand Value Unit (thousand Value Unit 
"x metric tons) (thousands) _ value. =e metric tons) |... (thousands) value 
End use: ——— 0 0 mE Е 
бой! сотроиа | 53 512.800 $246 47 $12,200 $256 
Рао 22 7.180 324 17 6440 384 
Plastics о. 2 1,390 697 2 1360 642 
— Welkdrilling mud 15 2790 181 5 943 191 
_ Other 6 2320 — 386 — 6 2290 381 
Тоа! 98 26,500 271 71 23200 301 
Method of grinding: 
Dy W W 251 W W 284 
^ Wet БО; у 65 W W 651 
W Withheld to avoid disclosing company proprietary data. = ти 
!Data are rounded to по more than three significant digits; may not add to totals shown. 
? Domestic and some imported scrap. Low-quality sericite is not included. 
*Includes mica used for molded electrical insulation, roofing, rubber, textile and decorative coatings, welding rods, 
and miscellaneous. 
TABLE 4 
FABRICATION OF MUSCOVITE BLOCK MICA 
IN THE UNITED STATES, BY QUALITY' 
(Kilograms) 
№ 2009 
Good stained ог better МЕ oa 420 416 
Stained or lower than stained? — 624 665 
. Toal _ 1,040 1,080 
'Data are rounded to no more than three significant digits; 
may not add to totals shown. 
"Includes punch mica. 
TABLE 5 
ESTIMATED CONSUMPTION AND STOCKS OF MICA SPLITTINGS 
IN THE UNITED STATES 
= Consumption Stocks ог 
——— Quantity 28 Мање  — December 31 
. . Year (metric tons) (thousands) _ | (metric tons) _ 
2008 — 5 38 | $m — ИСЕ 2 
29 ^ 7 3€ — 4 9 
EA em 
i URVEY MINE E 
u. s. GEOLOGICAL ® 


ТАВГЕ 6 
ESTIMATED BUILT-UP MICA SOLD OR USED IN THE UNITED STATES, BY PRODUCT"? 
|. 2008 о |. 2000 | m 
Quantity Мане — Quantity mE Value 

"I | LLL (metrictons) (thousands) — (тегіс tons) (thousands) 
Flexibleplate(cold) — 21 $173 I8 — $150 
Heater plate _ W W W W 
Molding plate Е 65 431 43 313 
Segment plate — O< o 149 288 147 278 
Tape КШ Ww Ww w w 
Other | __ __ пб 539 _ 70 248 
351 1430 ж 99 


Тога! 
W Withheld to avoid disclosing company proprietary data; included in "Other." _ 
Рака are rounded to no more than three significant digits; may not add to totals shown. 
"Consists of alternating layers of binder and irregularly arranged and partly overlapped splittings. 
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TABLE 7 
U.S. EXPORTS OF CRUDE AND RIFTED MICA, MICA POWDER, AND WASTE IN 2009, BY COUNTRY' 


i Crude and rifled MODELL mM E МЛЛ 
КК Less than 51 рег kilogram | More than $1 per kilogram | Powder Waste 
Quantity Value Quantity Value Quantity | Value Е Quantity Value 
" Country ______ (metric tons) (thousands) (metric tons) (thousands) (metric tons) (thousands) (metric tons) (thousands) 
Albania — —  — — . = - (2) 57 » Жл ia а 
Algeria MS x = > =~ 313 $180 - - 
Argentina _______ * E = = 22 151 - - 
Australia LL LL ~ - - ~ (2) 3 = = 
Bahamas The __ 307 $67 8 26 és b Š E 
Barbados — —  — — 9 7 == E 4 13 у _ 
Begum о - - - - 490 933 = - 
Belize = = = = 12 28 -- = 
Brazil —— - -- - -~ 103 438 - 
British Virgin Islands - - | 5 A " = 
Canada 8 3 > - 1.260 1.370 1,470 $460 
China —— _ - - 7 33 123 190 - 
Colombia =- - 1 15 393 732 - 
Costa Rica AME = == = = 5 15 = 
Czech Republic ______ - - - - 2 9 z 
Dominica —— - - - - 12 16 - 
Dominican Republic — БА = pé -- 20 3 s 
El Salvador | =- -- - -- 11 ~ 
Finland m - = - - 7 35 - 
France аы р. Е = = -- 86 386 20 
Germany ———— -- - 21 33 126 513 - 
Guatemala -- -- - = 13 11 - 
Honduras —  — S = -- ~- 2 30 = 
HongKong ______ - - - е 10 44 - 
Indonesia Е > x - - 28 40 Е 
ireland č И -- -- s Е 8 17 = 
my c 225 : Е 3 9 59 32 | 
Japan — _____ i - 32 89 156 3l - 
Korea, Republic of —  — 20 9 - e 607 500 @ 
Malaysia — — - -- - " 9 19 S 
Mexico то. 5 3 - a 1,480 853 - 
Montenegro és - = 2 16 9 x 
Netherlands 5 С * és 156 559 И 
New Zealand — n - 5 " Е 23 11 di - 
Pakistan — "T ~ us - Е 15 66 ~ E 
Рец o ooo o 2 Е -: М 6 78 = И 
Philippines — = а n _ 88 66 n 5 
Poland "I" Е E И 2 19 20 = 2 
Saint Lucia — — - _ И 3 6 а 2 
Saudi Arabia - - р 37 123 - У 
Singapore ш 2 В у 78 с - 
У три E ~ - 27 : У | 
Spain 5 | 7 е = 2 E - : 
Taiwan — оо о 777 9 = = = 17 e - , 
Thailand — 07777 20 н | : у Е - А 
Trinidad and Tobago Bi > 8 7 : d - 
United Kingdom 7 ~ е 236 1,080 = ve - > 
Uruguay 7 | 7 : di № 3 Е А 
Venera ~~ 5 - - - | та 
Total 7 = т ie 16 EN ee, UU „дш! 
= Тео. 7 = —...3609 105 39 | n0 ——— | 5.940 _ М со Ао 
"Data are rounded t | dA ncc = 
"Less than У, unit. © no more than three significant digits; may not add to totals shown. 
Source: U.S, Census Bureau. 
к= 
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ТАВГЕ 8 
U.S. EXPORTS OF WORKED MICA IN 2009, BY COUNTRY! 


= Plates, sheets Other 
Quantity Value — — Quantity — | Vale — 
Afghanistan "” —————— meric tons) (thousands) (metric tons) (thousands) 
Afghanistan эм зл ыры 9 $43 РЕ = 
Australia ——— RR 3 93 l $44 
Austria — — mum | 15 270 1,700 
Bahamas, The | | 9 | 5 
Bahrain = ee -- -- (2) 3 
Belgium 7 4 105 (2) 30 
Brazil 19 39] 4 147 
Canada 70 2,280 62 1,650 
Chile — EN o (2) 18 = = 
Chia ПИ 8 244 31 670 
Colombia _ | 25 541 2 42 
Сова Rica А 7 -- - (2) 3 
Czech Republic — (2) T " 5 
Dominican Republic "M 5 39 Q) 7 
Ecuador = | | 3 11 2s = 
El Salvador 2 12 = E 
France | 44 1,910 2 69 
Germany о 19 251 (2) 8 
Guatemala ong es ыы» | 29 -- -- 
Honduras 2 6 -- 
Hong Kong _ Б 5 (2) 4 (2) 7 
India MN 13 391 2 54 
Israel — — m 202 512 Е = 
Italy 19 270 3 86 
Jamaica || 7 42 -- -- 
Japan 3 30 | 33 
Korea, Republic of — 14 151 (2) 7 
Malaysia (2) 4 (2) 3 
Mexico SS 26 572 16 631 
Morocco Т da x | 29 
Namibia | | " -- sé (2) 11 
Netherlands mM t ] 25 - == 
Netherlands Antilles — — 2 8 = = 
Nii сы E В (2) T 
Nicaragua 
Pakistan mE m Е = " Q) 4 
Philippines 
>з. ТУК ЕС = => (2) 25 
Poland БЭ > 
Qatar © O O O " E о) И 
Saint Lucia А | 5 il К 
Saudi Arabia 7 13 51 4 M 
n A 4 I 19 
Singapore (2) 
South Africa —— (2) 4 23 
Spain - 7 (2) 14 Q 7 
Sri Lanka 3 9 7 Е 
Switzerland _ | 4 92 (2) 21 
Taiwan mM БЕ 25 438 10 833 
; Мат 2) 8 
Thailand (2) 6 | 
Trinidad and Tobago MEN 9 33 A A 
Turkey Е | mM 1 3 (2) 
United Arab Emirates _ 2 41 з. И 
United Kingdom ^ 30 175 | 38 
в an 
Uruguay _ e - == 


See footnotes at end of table. 
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TABLE $ Continued 
U.S. EXPORTS OF WORKED MICA IN 2009, BY COUNTRY' 


Venezuela — | 3 82 a) 3 
Vietnam _ Е -- -- 1 8 
Other Е с 6 о NE о 

Total mM 601 С ошо AIT. 6310 
-- Zero. 


! Data are rounded to 


no more than three significant digits; may not add to totals shown. 


?Less than ' unit. 


Source: U.S. Census Bureau. 


TABLE 9 


U.S. IMPORTS FOR CONSUMPTION OF CRUDE AND RIFTED MICA IN 2009, BY COUNTRY' 


———— 
—_——_— ——— 


~ Other NN 
СОС Spltimgs —  Lessthan 61 per kilogram _ More than $1 RT 
Quantity Value Quantity Value Quantity Value Quantity | sut 
s Country _ _ (metric | tons) _ (thousands) | (metric tons) _ (thousands) _ (metric tons) _ (thousands) __ (metric tons) EN nousan $33 
Belgium о = E = - - - 9 И 
Сапада (2) 53 -- -- – = У 
sanaca _ ____ ) 10 
Ching - -- - -- -- Ж ^ 
Inda . /-  . 0) 14 20 $67 1.810 $999 - - 
Turkey ен Tus PEE. u - "E _ 96 аа КИК ыш С 
|. ПЕ 17 E NEM MM. 1,030 MM ке, 
-- Zero. 
!Data are rounded to no more than three significant digits; may not add to totals shown. 
2 | 
Less than '⁄ ип. 
Source: U.S. Census Bureau. 
TABLE 10 
U.S. IMPORTS FOR CONSUMPTION OF MICA POWDER AND WASTE 
IN 2009, BY COUNTRY' 
powder Waste o 
Quantity Value Quantity Value 
Е Country (metric tons) _ (thousands) (metric tons) (thousands) _ 
Argentina = 2300 но -- 
Canada — 7,840 3,190 Q) $6 
China m 6,650 1.270 18 И 
Finland. — 1,340 343 - = 
France 31 34 - E 
Germany 126 242 -- d 
Іта O o 173 158 1,070 645 
мау 1 38 M = 
Тарап _ EN 617 4.030 Е -- 
Korea, Republic of _ 1 11 -- S 
Malaysia 32 82 Е Е 
Mexico р 33 26 " " 
Norway 64 68 -- = 
South Africa | 2 > = 
United Kingdom 12 38 es ES 
is (6900 — одао — . io 66 
-- Zero. TD а ти ое 
"Раја ar ded 
| e rounded to no more than three significant digits; may not add to totals shown. 
Less than У; unit. 
Source: U.S. Census Bureau. 
x 
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TABLE 11 
U.S. IMPORTS FOR CONSUMPTION OF WORKED MICA IN 2009, BY COUNTRY’ 


dec d MMOL CA Plates, sheets (Other _ 
| Quantity | Value Quantity Value 

Country (metric tons)  — (thousands) (тегіс tons) _ (thousands) 
Australia — 0 2 $62 (2) 53 
Austria — i 128 2,940 30 893 
Belgum — 200 2,580 - = 
Brazil 216 1,020 238 423 
Canda — t—‘—s (2) 24 = = 
China | 288 1,710 26 207 
Czech Republic — — — (2) 3 Е i 
France” — 96 891 0) 9 
Germany _ mnm 66 1,150 2 127 
Hong Kong | 10 60 (2) 3 
India O OOOO _ 51 331 74 586 
Italy _ wa = - 9 23 
Japan 10 457 (2) 49 
Korea, Republic of Е ЕЕН 2 33 -- -- 
Mexico _ — — (2) 15 -- ae 
Philippines _ | КОИ -- (2) 2 
South Africa. И НОК (2) 7 22 x 
Sweden Е "P -- -- (2) 14 
Switzerland _ m 11 299 (2) 6 
Taiwan Е - u -- -- 3 23 
United Kingdom SZ 403 2 84 
. Total 0 12000 — 385 2,450 
-- Zero. ВЕС 


1 š К cd 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Less than '^ unit. 


Source: U.S. Census Bureau. 


TABLE 12 
SUMMATION OF U.S. MICA TRADE DATA! 


B p LI On 
Sheet mica 


Scrap and flake mica 


Powder — Waste Ш Unworked Worked 
Quantity Value Quantity Value Quantity Value Ошту — Vau ^ 
PEPPER (metric tons) (thousands) metric tons thousand | З "Је 
po nc u _ (metric tons) (thousands) (metric tons) — (thousands) _ (metric tons) _ (thousands) 
208 7 6,630 $7,810 2,430 $ К 
BE. OR _ 6,630 _ 7,810 _ „4 9731 105 $238 
.2000 ^d 5.940 8,8580 2,090 1600 — ЕВИНИ? аа e ci] 8,600 
Imports for consumption: EE толашаш ыы LOO 15,300 
...2008 23.40 12,300 3.560 | 1,470 130 465 № 
M а ы. 16,900 _ 29,540 2990 1670 7 тс LL. 17,900 
Data are rounded to no more than three significant digits. С — 1020 14400 
Source: U.S. Census Bureau. 
МСА—2009 
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TABLE 13 єз 
MICA: WORLD PRODUCTION, BY COUNTRY 


(Metric tons) 


= А5 с ^ 
Country" ^is 206 2007 EE ч ne. 
"Amenümaalgrdes ________ _ 4.101 6,233 10,171 n 
ва 4.000 4.000 4,000 40 је 
Canada ——— | MEE 17,500 17.500 18.000 17.000 | 
ii e аук л 9,473 8.097 8.000 8.000 н 
сеа Ег 59,381 62959 | _ 60000 _ __ 6000 
Total ———— mE 68.854 71,056 68,000 68.000 | 
топ И 10.000 20.000 20.000 20.000 
—— —— —À o ow 26000 шо мм 
== 1,600 1.700 1,700 1,700 
^ Scrap and waste Б 2100 2200 ________ 2206 2,300 
Toat БЕ 3,700 3,900 3.900 4,000 
Iram? | m 7.000 ae 1,800 ' 1,800 
Korea, Republic of, all grades | 36,623 30.356 42,385 49,474 » 
Madagascar, phlogopite DIES 546' 1,071 ' 1,349 ‚ 1,233 p 
Malaysia 4,542 5,152 6,118 5,593 
Mexico, all grades и | 120 150 150 150 
Norway, Дак" DENEN m 2.700 2.600 2.600 2,600 | 
Peru С 51 61 60 91 
Russia" MGE 100.000 100.000 100.000 100.000 
Serbia 5 Ну 200 ê 200 * 200 200 Е 
South Africa, ground and scrap mE 922 828 437 * 393 ` 
Spain - MEUM 10,000 4.496 4,500 4500 
Sri Lanka, scrap! - und NN 1.700 2.600 "^ 3,224 5* 3,600 | 
а Ес 8.608 4.841 3387 * 3,179 
United States, scrap and flake’ DU 78.100 110.000 96.600 1 84,000 
~ Grand total mE 39000 _385000' _ 387000 _ ___ 379,000'__ 


— —— 


*Estimated. 'Revised. -- Zero. 


World totals, U.S. data, and estimated data are rounded to no more th 


an three significant digits; may not add to totals shown. 
?Table includes data available through January 12, 201 1. 


За addition to the countries listed, China, Pakistan, Romania, and Sweden are known to produce 
to make reliable estimates of output levels. 
*Reported figure. 


‘Year beginning March 21 of that stated. 


mica, but available information is inadequate 


*Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
1 В ; ‘ : , 
Excludes, if any, U.S. production of low-quality sercite and sheet mica. 
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MOLYBDENUM 
By Désirée E. Polyak 


Domestic survey data and tables were prepared by Raymond I. Eldridge III, statistical assistant, and the world production 
table was prepared by Lisa D. Miller, international data coordinator. 


In the United States, mine production of molybdenum 
concentrate in 2009 decreased by 8,120 metric tons (t) to 47,800 t 
from that of 2008 (table 1). World mine production of molybdenum 
in 2009 was about 221,000 t, a slight increase from 218,000 t 
in 2008. The U.S. share of world production was about 22% in 
2009. Reported U.S. consumption of molybdenum concentrate for 
roasting in 2009 decreased compared with that of 2008. 

Molybdenum is a refractory metallic element used principally 
as an alloying agent in cast iron, steel, and superalloys to 
enhance hardenability, strength, toughness, and wear- and 
corrosion-resistance. To achieve desired metallurgical properties, 
molybdenum, primarily in the form of molybdic oxide (MoO,, 
called Мох) or ferromolybdenum (FeMo), is frequently used 
in combination with or added to chromium, manganese, nickel, 
niobium (columbium), tungsten, or other alloy metals. The 
versatility of molybdenum in enhancing a variety of alloy 
properties has ensured it a significant role in contemporary 
industrial technology, which increasingly requires materials that 
can sustain high stress, expanded temperature ranges, and highly 
corrosive environments. There is significant use of molybdenum 
as a refractory metal and in numerous chemical applications, 
including catalysts, lubricants, and pigments. 

95. molybdenum reserves were estimated to be about 2.7 
million metric tons (Mt), about 31% of the world molybdenum 
reserves. About 90% of U.S. reserves occur in large low-grade 
porphyry molybdenum deposits mined or anticipated to be 
mined primarily for molybdenum and as an associated metal 
sulfide in low-grade porphyry copper deposits. These deposits 
are n Arizona, Colorado, Idaho, Montana, Nevada, New 
Mexico, and Utah. Other molybdenum sources do not contribute 
significantly to U.S. reserves. 


Production 


Domestic molybdenum production data were derived from 
three separate voluntary surveys by the U.S. Geological Survey. 
These surveys are “Molybdenum Ore and Concentrate" (annual), 
p ciolybdenum Concentrate" (monthly), and "Molybdenum 

roducts and Molybdenum Concentrates" (monthly). Surveys 
Were sent to all 12 U.S. operations that produce molybdenum 
concentrates and products from ore, and all responded, 
representing 100% of the U.S. production listed in table 1. 
| 49 of December 31, 2009, U.S. rated capacity for mines 

nd mills was estimated to be about 73,200 metric tons per 
ie (Vyr) of contained metal. Rated capacity was defined as 

€ maximum quantity of product that could be produced in a 
dira of time at a normally sustainable long-term operating 
= ih on the physical equipment of the plant and given 
ipie € routine operating procedures involving energy, labor, 
5s ies and materials. Capacity included operating plants 
А т anty closed; that could be brought into production within 

ort period of time with minimal capital expenditure. 
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Primary molybdenum production continued at the Ashdown 
Mine in Nevada, the Henderson Mine in Colorado, the Questa 
Mine in New Mexico, and the Thompson Creek Mine in Idaho. 
The Ashdown Mine in Humboldt County, was placed on care 
and maintenance in November 2008 but resumed production in 
April 2009. In May, Golden Phoenix Minerals Inc. announced 
the sale of its interest in the Ashdown Mine to Win-Eldrich 
Mines Ltd. (Golden Phoenix Minerals Inc., 2009). 

In February, Chevron Mining Inc. cut its workforce by 55% 
at its Questa Mine in northern New Mexico and announced that 
its molybdenum production would decrease accordingly. Questa 
has a production capacity of approximately 2,720 t/yr 
of molybdenum. Production capacity during the past several 
years has averaged about 1,800 t/yr of molybdenum. The size 
of the recent workforce reduction suggested that the company 
may be planning for an output of approximately 900 t/yr of 
molybdenum in 2009 (Metal-Pages, 20091). 

In April, Freeport-McMoRan Copper & Gold Inc. (FCX) 
announced that it expected to cut production to 40% of 2008 
output levels (18,140 t) at its Henderson Mine. According to the 
company, Henderson has the capacity to produce approximately 
18,100 џуг of molybdenum. Most of the molybdenum 
concentrate produced at Henderson was shipped to a processing 
facility of FCX in Fort Madison, 1А (Freeport-McMoRan 
Copper & Gold Inc., 2010, p. 15). 

FCX announced that first quarter consolidated molybdenum 
sales from the Henderson Mine and its copper molybdenum 
mines totaled 4,535 t of molybdenum, a 50% decrease 
from Ua of the first quarter of 2008. FCX attributed this 
major decrease mainly to the reduced 
the metallurgical sector outside of пз pn iu 
2009 molybd its mi | Dis 
sues yodenum sales from its mines to total 22 700 t of 

olybdenum compared with its i | 
molybdenum Meal Pares 20099) 7 emat 

FCX announced that it expect 
to 27,200 t of molybdenum А its Е oe а 
тіпе, without setting a date for restart. Produ ~ num 
Climax Mine was originally ex | = ы at the 

pected to begin in 2010 
the mine has been under care and mainten i S 
FCX has spent $350 million on the жы ш {н а 
and other facilities since acquiring the - j establishing a mill 
with former owner Phelps D mine after a merger 
Ps Dodge Inc. in 2007 

20094). (Metal Pages. 

Thompson Creek Metals Company Inc. (TCM 


C) own 
| S th 
denum mine an - 


underground molybdenum deposits, the Day; idis high-grade 


deposit near Crested Butte, C Des and the M 


TCMC announced that its Thompson Creek Mine produced 
8,075 t of molybdenum compared with 7,620 t of molybdenum 
in 2008. Higher ore grade and a higher milling recovery rate 
during 2009 were the primary factors contributing to the increased 
production volumes in 2009 compared with those of 2008. 

The higher grade and recovery rate offset lower tonnage mined 
and milled. The lower tonnage milled was primarily the result 

of a planned change in the mill operating schedule. At the end 

of February, mill operation at the Thompson Creek Mine was 
reduced to a 10-day-on, 4-day-off operating schedule to adjust for 
the economic downturn. In September, the mill schedule changed 
to 11-days-on, 3-days-off, and in January 2010, the mill operating 
schedule returned to a full 7-day, 24-hour schedule (Thompson 
Creek Metals Company Inc., 2010, p. 16, 59). 

TCMC reevaluated its reserves at the Thompson Creek Mine 
and as a result, increased the proven and probable mineral 
reserves by 29,030 t, or 30%. and increased the life of the mine 
to 16 years. TCMC expected molybdenum production volumes 
at the Thompson Creek Mine to be between 13,000 t and 14,500 
t of molybdenum in 2010 (Thompson Creek Metals Company 
Inc., 2010, p. 6-7, 47). 

TCMC had also been involved in the Mount Emmons 
exploration project in Gunnison County, CO. According to the 
company, the Mount Emmons project has one of the largest, 
highest grade (0.438% molybdenum) undeveloped molybdenum 
deposits in the world (Thompson Creek Metals Company Inc., 
2010, p. 15). The company expected to complete a prefeasibility 
study in 2010. 

Molybdenum was produced as a byproduct of copper 
production at the Bagdad, Mineral Park, and Sierrita Mines in 
Arizona; the Continental Pit Mine in Montana, and the Bingham 
Canyon Mine in Utah (table 10). The Morenci and Mission 
Mines in Arizona as well as the Chino Mine in New Mexico did 
not produce molybdenum in 2009. FCX placed the Chino Mine 
on care-and-maintenance status in December 2008. In the case 
of byproduct molybdenum recovery at a copper mine, all mining 
costs associated with producing the molybdenum concentrate 
are allocated to the primary metal (copper). Owing to this 
cost advantage, byproduct molybdenite recovery at selected 
porphyry copper mines was estimated to account for about 57% 
of the U.S. molybdenum supply in 2009. 

The Sierrita operation of FCX includes a 102,000 metric- 
ton-per-day (t/d) concentrator that produces copper and 
molybdenum concentrates. It also has molybdenum facilities 
consisting of a leaching circuit, two molybdenum roasters, 
and a packaging facility. The molybdenum facilities process 
concentrate from Sierrita, concentrate from other FCX mines 
and concentrate from third-party sources. Molybdenum | 
production at Sierrita in 2009 was 8,620 t of molybdenum 
(Freeport-McMoRan Copper & Gold Inc., 2010, p. 11). 

The Bagdad operation of FCX includes a 75,000-Ud 
concentrator that produces copper and molybdenum concentrates 
as well as a pressure leach plant that processes molybdenum | 
concentrate. Molybdenum production at Bagdad in 2009 was 
2,720 t (Freeport-McMoRan Copper & Gold Inc., 2010, p. 12.) 

Rio Tinto plc announced that molybdenum крене | 
production at its Bingham Canyon Mine (operated by Кеппесо 
Utah Copper) was 11,300 t of molybdenum compared with 
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10,600 t of molybdenum in 2008 (Rio Tinto plc, 2010, p. 68). 
Exploration at the Bingham Canyon Mine identified a new 
copper-molybdenum-gold porphyry system beneath the current 
open pit. The molybdenum deposit was expected to be between 
450 Mt and 550 Mt of molybdenum at a grade of 0.1% to 0.15% 
molybdenum. The average grade of the molybdenum in the 
open pit reserve was 0.045% molybdenum. According to the | 
сотрапу, сштеп! оге reserves were expected to enable open pit 
operations to continue until 2020 (Rio Tinto plc, 2010, p. 42). 

Construction of a molybdenum autoclave process (MAP) at 
the Kennecott facility, approved during the second quarter of 
2008, continued to be delayed owing to decreased molybdenum 
prices. The MAP was expected to enable lower-grade concentrate 
to be processed more efficiently than in conventional roasters, 
allow improved molybdenum recovery, and enable production of 
сћеписа!-ргаде molybdenum products (Rio Tinto plc, 2010, p. 40). 

General Moly Inc. announced that owing to the economic 
downturn and the continued uncertainty in the project finance 
market, it implemented a cash conservation plan to reduce | 
expenditures for the development of the Mount Hope project а 
central Nevada. The company announced that once financing 
and all the necessary operating permits were obtained, It 
expected that the Mount Hope project could be constructed and 
in production within 20 months. According to the company, the 
Mount Hope project is one of the largest, highest grade, and 
most valuable undeveloped molybdenum projects in the world, 
containing 589,670 t of molybdenum in proven and probable 
reserves (General Moly Inc., 2010, р.11). 


Consumption 


In 2009, U.S. consumption of molybdenum contained in 
concentrate for roasting was less than that of 2008 (table 1). 
Domestic mine production of molybdenum concentrate was 
roasted, exported for conversion, or purified to lubricant-graee 
molybdenum disulfide (MoS,). Technical-grade MoX Е 
consumption іп 2009 was 9% less than that of 2008. MoX $ | 
the leading form of molybdenum used by industry, particular y 
making stainless steel. Overall, total steel use in 2009 дес 
by 19% from that of 2008, and total superalloy consumption 
decreased in 2009 by 2296 from that of 2008 (table 3). 

Metallurgical applications dominated molybdenum use m 
2009, accounting for about 87% of 2009 grand total герой 
consumption (table 3). In 2009, FeMo accounted for 34% 
of the molybdenum-bearing materials used to make steel. 
Nonmetallurgical applications included catalysts. ch 
lubricants, and pigments. The dominant nonmeta 
in catalysts. T 

Molybdenum is playing a larger role in green technolog S 
ever before, its use being focused on biofuels and ethan ў | 
panels, and wind power. А new type of solar panel, сорре 
indium- gallium-selenide (CIGS) cells, utilizes то 
in a thin layer near the bottom of the cell. The mol 
helps to transfer the electricity generated from the : y pov 
circuits external to the panel. Although photovoltaic " Е 
capacity is still small, CIGS technology has demons"... with 
highest conversion efficiency and the longest product 
the solar power industry. Analysts estimate that СЇ 
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utilize approximately 1,100 t of molybdenum per gigawatt of 
capacity (General Moly Inc., 2008). 


Stocks 


At yearend 2009, producer plus consumer industry 
stocks contained 5,250 t of molybdenum, a decrease of 40 t 
compared with the revised yearend 2008 stocks. Inventories 
of molybdenum in concentrate at mines and plants increased 
by about 720 t. Producer stocks of molybdenum in FeMo, 
molybdates, MoX, metal powders, and other products decreased 
by about 20 t compared with the revised producer stocks of 
2008 (table 2). Total stocks of about 7,670 t represented about 
a 22-week supply. Supply was calculated as reported stocks 
divided by annual consumption (table 1). 


Prices 


Prices were reported in Platts Metals Week in dollars per 
pound of contained molybdenum. In September 2008, the 
average prices for MoX and FeMo were almost $33 per pound 
and $36 per pound, respectively. Prices declined dramatically 
during the remainder of 2008 and the first four months of 2009, 
reaching a low of $7.70 per pound MoX and $8.60 per pound 
FeMo In April 2009. During June through August 2009, the 
price of MoX and FeMo rose sharply, reaching a year-to-date 
high of $18.30 per pound MoX and $20.00 per pound FeMo in 
August 2009. The prices of MoX and FeMo were volatile during 
the remainder of 2009, with an average price of $11.52 per 
pound MoX and $13.71 per pound FeMo for the fourth quarter 
of 2009 and $11.29 per pound of MoX and $13.10 per pound 
FeMo for the month of December 2009. 


Foreign Trade 


In 2009, molybdenum-containing material exports collectively 
contained about 15,100 t of molybdenum (gross weight) and 
were valued at $942 million (table 6). Imports for consumption 
of molybdenum-containing products collectively contained 
about 19,000 t of molybdenum (gross weight) and were valued 
at $269 million (table 9). 


World Review 


World molybdenum reserves and production capacity were 
concentrated in a few countries. World mine output in 2009 
ii esumated to have been 221,000 t (molybdenum contained 
E a; of which, in descending order of production, 
P» "es United States, Chile, Peru, and Canada provided about 
: 0 е 11). China and Canada were among the countries to 
crease molybdenum production from 2008 to 2009. 
А л ee America, most Canadian reserves of molybdenum 
кан е іп рогрһугу molybdenum and porphyry 
DE molybdenum deposits in British Columbia. Other 
р, lan reserves were associated with minor porphyry 
Wer. c Demum deposits in New Brunswick and Quebec. 
va Зар рогрћугу copper-molybdenum deposit in 
өк asa leading producer. Molybdenum reserves in 
e merica and South America were associated mainly 
arge porphyry copper deposits. Of several such deposits in 
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Chile, the Chuquicamata and Е] Teniente deposits were among 
the largest in the world and accounted for 8596 of molybdenum 
reserves in Chile. Peru also had substantial reserves. Reserves of 
molybdenum in China and the Commonwealth of Independent 
States (CIS) were thought to be substantial, but definitive 
information about the current sources of supply or prospects for 
future development in these two areas was lacking. 
Armenia.—Cronimet Mining GmbH (Germany) 
announced in July that it would resume expansion of the 
largest molybdenum-bearing deposit in the CIS, the Karajan 
copper-molybdenum mine managed by Zangezur Copper and 
Molybdenum Combine AG. The expansion project would 
increase production to approximately 14 Mt of molybdenum and 
copper concentrate in 2011, from approximately 12 Mt in 2008. 
According to the company, 5096 of molybdenum production at 
Zangezur was sold to Asian countries (Metal-Pages, 2009c). 
Agarak Copper and Molybdenum Combine (ACMC) in the 
southern Armenian Province of Syunik produced approximately 
248 t of molybdenum concentrate. Owing to the economic 
downturn, the mine was idle for 5 months starting in February. 
GeoProMining Ltd. obtained shares of ACMC in 2007 and has 
begun implementing a reconstruction program to increase the 
extraction and processing of both copper and molybdenum ores 
at its mine (Metals Place, 2010). | 
Australia. —|1n November, Ivanhoe Mines Ltd. announced 
results from its initial resource estimate for the high-grade Merlin 
molybdenum and rhenium deposit, which comprises the Mt. Dore 
project in the Cloncurry District in northwestern Queensland, part 
of Ivanhoe Australia Ltd. At a cutoff grade of 0.4% molybdenum 
estimated indicated resources total 5.2 Mt at a grade of 1.094 | 
oe and 16 grams per ton of rhenium, containing 52,000 
of molybdenum and 83 t of rhenium. Mt. Dore is a deposit 
containing copper, cobalt, gold, lead, molybdenum, rhenium 
silver, and zinc within the Kuridala Formation. In Decembe 
2008, a drill ! ! ш 
, ng program in the northern part of the Mt. Do 
А КЕБ · Lore area 
intersected significant molybdenum-rhenium mineralization. Thi 
mineralization represents a new di со 
€W discovery, now known as th 
Merlin deposit (1 j à 
егип deposit (Ivanhoe Mines Ltd., 2009). 
In November, Moly Mines Ltd annou 
| они nced that m 
production at its Spinifex Ridge molybdenum zat ча 
Western Australia was expected to start withi кн 
| Ithin 18 months after 
arrangement and approval of capital expenditure and financ; 
Hanlong Mining Investment Pty Ltd. (a subsidi nancing. 
Hanlong Group Ltd.) was expected | а Subsidiary of Sichuan 
o Invest $200 million in the 


In July, Adanac Molybdenum Corp. announced that its 
application to remain under protection from creditors had been 
extended for a third time until the end of August. The company 
filed for bankruptcy protection under Canadian laws, citing cash 
flow problems in December 2008. The company announced that 
its Ruby Creek molybdenum project near Atlin, British Columbia, 
had estimated measured resources of 43.6 Mt at an average grade 
of 0.078% molybdenum, with 34,200 t of contained molybdenum. 
Development costs for the project were estimated to be 
approximately $550 million (Metal-Pages, 2009a). 

TCMC announced in August that the Endako Mine expansion 
project that was postponed in December 2008, owing to the 
economic downturn, was approved to resume. The Endako Mine 
is a fully integrated facility that includes a concentrator and a 
roasting facility. It is located near Fraser Lake, approximately 
160 kilometers (km) northwest of Prince George, British 
Columbia. The expansion project was expected to include 
the construction of a new, modern mill, which would replace 
the existing 45-year-old mill and would raise ore processing 
capacity from the existing 31,000 t/d of molybdenum to 55,000 
Ud of molybdenum. Annual molybdenum production, as a result 
of the expansion, was expected to be approximately 6,800 t to 
7.260 t of molybdenum. Construction of the new mill building 
and installation of new processing equipment was expected 
to be completed by the end of 2011 (Thompson Creek Metals 
Company Inc., 2009). 

Taseko Mines Ltd. announced that it produced 285 t 
of molybdenum in 2009 at its Gibraltar Mine located in 
south-central British Columbia. According to the company, 
the mine was undergoing a $250 million expansion and 
modernization that was expected to increase production to 
635 t/yr of molybdenum. The company expected the project to 
be finished by the fourth quarter of 2010 (Taseko Mines Ltd. 
2010). | 

Chile. —Мојубдепит production rose to 34,954 t of 
molybdenum in 2009, a 3.9% increase compared with that of 
2008. Corporación Nacional del Cobre de Chile (Codelco), the 
state-controlled copper and molybdenum producer, announced 
that it produced 21,500 t of molybdenum in 2009, a 2.4 % 
increase from the 21,000 t of molybdenum produced in 2008. 
According to the company, its molybdenum production was 
expected to increase during the next 3 to 5 years, as new 
ore nen e more molybdenum were brought into 
production at its Andina, Chuquicam i i 
in Chile (Metal-Pages, 2010b) ИЕ 
| а ріс announced that molybdenum production at its 

os Pelambres Mine totaled 7,800 t of molybdenum, unchanged 
from that of 2008. In May, Antofagasta announced that it si 
secured a 12-year, $1.05-billion financing deal to develop its 
Esperanza copper-gold mine in the Antofagasta Region. The 
company announced that there was potential for molybdenum 
production in 2015 at a rate of 2,000 t/yr of molybdenum for 10 
years. As of yearend, overall construction was approximatel 
65% complete, with construction of the plant more than 40% 
complete (Antofagasta plc, 2009). | 
болу dii tmr 
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Material Co. Ltd. Molymet also announced that it was still in 
the process of seeking permission from Chilean environmental 
authorities to build a second molybdenum roaster furnace at its 
plant in Mejillones in northern Chile (Metal-Pages, 2009). Те 
new plant was expected to have an initial processing capacity d | 
approximately 15,000 t/yr to convert molybdenum concentrate 
into MoX but had been designed to accommodate expansions of 
up to four times that capacity, if necessary. 

China.— According to the China Nonferrous Metals 
Industry Association, China produced 93,508 t of molybdenum 
concentrates in 2009, a 15% increase from that of 2008. In its 
first year as a net importer of molybdenum, China imported 
31,750 t of molybdenum compared with less than 4,535 tof 
molybdenum in 2008. Exports of molybdenum decreased 
to an alltime low of 6,800 t of molybdenum compared with 
18.140 t in 2008 (Metal-Pages, 20102). The surge in imports 
reflected the relatively high production costs of many small and 
medium-sized molybdenum mines in China. 

The Ministry of Land and Resources in China granted 
Jinduicheng Molybdenum Group Co. Ltd. а mining and 
exploration license for 30 years at the Donggou molybdenum 
ore deposit in northern China. The deposit, in the westem part 
of Henan Province, was estimated to have about 650 Mt of 
crude ore reserves, containing about 690,000 t of molybdenum 
(Metal-Pages, 2009f). И, 

China Molybdenum Co. Ltd. announced the completion 0 
its smelting plant with a capacity of 40,000 t/yr of molybdenum 
(Phase 1), the Luoyang High Tech 1,500 t/yr molybden К 
downstream processing production line at Luoyang High Te 
and the Yongning Gold Company 80,000-U yr comprehensivt 
smelting plant (Wonderful Sky Financial Group Ltd., 2010) 

Mexico.—In October, Creston Moly Corp. (Canada) and 
announced that the initial prefeasibility study was complete у 
it was expected to start a first-phase drilling program m pt 
2010 at its El Creston molybdenum deposit located in the Е 
of Sonora. The resource estimate in the study outlined n 
and probable reserve estimate of 146.7 Mt grading 0.077 m 
molybdenum, with additional measured and indicated jun 
of 176.8 Mt grading 0.071% molybdenum (Creston Moy ~ 7 
2009). 

Mongolia.—1n August, Erdene Resour 
(Canada) announced a revised resource es Сее 
Mod molybdenum project in southwestern Mongolia. dicated 
to the company, the deposit contained measured and Е tieni 
resources of 98 Mt at an average grade of 0.062% шн Я 
which at a cutoff grade of 0.05% molybdenum equat ет 
60,690 t of contained molybdenum. The deposit Wa* в sits in 
one of the largest undeveloped copper-molybdenum AE 
Asia. Erdene was expected to continue the paperwor ap licet 
to convert the Zuun Mod exploration license to a mini : p 
which was expected to be finalized in the second qU 
(Erdene Resource Devolopment Corp.» 2009). 4 

Peru.—The Cerro Verde Mine of FCX is an oper iudi 
copper and molybdenum mining complex 32 km s ud 
of Arequipa. The mine was shut down in the second 47 
of 2009 owing to the economic downturn but reopene verde 
September. In 2009, molybdenum production at Cerro 
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was approximately 910 t of molybdenum, compared with 1,360 
t of molybdenum in 2008 (Metal-Pages, 2009b). 


. Outlook 


The principal uses for molybdenum were expected to continue 


· to be in chemicals and catalysts and as an additive in steel 
* manufacturing, most importantly alloy and stainless steel. 


Molybdenum plays a vital role in the energy industry but may 
become an increasingly essential factor in green technology, 
where it is used in high-strength steels for automobiles to reduce 
weight and improve fuel economy. Molybdenum may play 
a critical role in reducing sulfur in liquid fuels by acting as a 
cracking agent. Production of ultra-low-sulfur diesel fuels now 
required in the United States was expected to more than double 
the amount of molybdenum used in oil refineries. Analysts 
expected global demand for these types of catalysts to grow by 
more than 5% annually until 2013. The need for companies to 
reduce carbon dioxide emissions from coal-fired power stations 
will require plants to run at higher temperatures, resulting in 
greater demand for high-end molybdenum-bearing steels. 

Historically, molybdenum consumption has shown a strong 
growth rate, primarily fuelled by rapid increases in China's 
industrial growth. Molybdenum demand continues to be driven 
largely by the steel sector. The fall in stainless steel production 
mainly took place in developed economies. As emerging 
economies, such as China and India, continue on the path to 
industrialization, they are expected to need increasing amounts 
of molybdenum, and this trend is expected to contribute to 
global demand growth in the coming years. 

In 2009, there were significant production cuts at copper 
and molybdenum producers worldwide, as well as delays and 
difficulties in sourcing finance, which have delayed many 
potential projects. High molybdenum prices between 2004 
and 2008 encouraged more deposits to be explored and (or) 
reevaluated; however, with the reduction in molybdenum prices, 
financing has become much more difficult and expensive for 
these projects. Many analysts think that by the end of 2010, many 
operations may begin to resume production; however, potentially 
very little of the capacity in China will come back online in 
2010 if molybdenum prices do not rise to levels that encourage 
high-cost Chinese operations to restart production. High-cost 
Chinese operations may continue to act as swing producers when 
molybdenum prices fluctuate (Virga and Horn, 2009). 
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TABLE 1 


SALIENT MOLYBDENUM STATISTIC s! 


(Metric tons of contained molybdenum) 


оссе _ 2006 2007 ~ w, 

United States: E 
_ Concentrate: — Кн 
Production 58,000 59,800 57,000 55,900 47,800 
.. Shipments 57,900 60,100 57,100 57,800 63,700 

Reported consumption’ 46,600 44,400 43,900 44,500 ' М 

Imports for consumption 11,900 10,900 12,400 10,200 7,520 _ 

Concentrate, mine and plant 3,620 2.120 2,630 1,690 ' 2,420 
Product producers’ 3,770 3,210 3,140 3,680 ' 3,660 
| Consumers — 0 00 oZ o 2,030 1,660 1.870 1,620 1,000. 
| Tod — 9.420 6,990 7.640 «999 1,670 
Primary products: 

die us 78,500 78,000 72,800 72,900 ' 59,900 
Shipments 46,700 51,000 48,700 51,300 ' 43,300 
NM o o „ 18,900 19,000 21,000 21,100 ' 18,100 
World, mine production 186,000 186,000 213,000 218,000 221000. 


e . t . А Й 
Estimated. Revised. W Withheld to avoid disclosing company proprietary data. 
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?Molybd 
enum concentrates roasted to make molybdenum oxide 


3 ; . 
Includes ammonium, calcium, and sodium molybdate; briquets; ferromolybdenum; molybdenum 


molybd ide; іс aci 
ybdenum pentachloride; molybdic acid; pellets; phosphomolybdic disulfide; and technical and p 
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hexacarbonyl; molybdenum metal; 
urified molybdic oxide. 
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TABLE 2 
PRODUCTION, SHIPMENTS, AND STOCKS OF MOLYBDENUM PRODUCTS IN THE UNITED STATES! 


(Metric tons of contained Mo) 


—Ó———— 


о | Metal powder Other? ——— Total 

2008 2009 2008 2009 2008 2009 
Received from other producers = 203. - 1900 _ 12700 19000 12,700 
Gross production during year BEEN (5040 —— КЕ — 672800 — 55,000 | 72,900' 59900 
Molybdenum products used to make other products — — 3400 М 36300 W 39,700" W 
Net production ——— — 10 —  W  23,50' 3210 33200" м 
Shipments о 650 У 49,600" 41600 51,300' 43300 
Producer stocks, December31 2% _ __ 3,3907 360 3680' 3,660 


‘Revised. -- Zero. W Withheld to avoid disclosing company proprietary data. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes ammonium, calcium, and sodium molybdate; ferromolybdenum; molybdenum disulfide; molybdenum hexacarbonyl; 
molybdenum metal; molybdenum pentachloride; molybdic acid; molybdic oxides; pellets; and phosphomolybdic acid. 
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TABLE 3 
U.S. REPORTED CONSUMPTION, BY END USES, AND CONSUMER STOCKS OF MOLYBDENUM MATERIALS' 


(Kilograms of contained Mo) 


| Molybdic _ Ammonium and Molybdenum 
End use oxides Ferromolybdenum: sodium molybdate NEM | nm _ Other Ex cm 
2008: Е 
Steel: 
~ Carbon — |. 547.000 W Е - w 541,000 
г High -strength EN у. ыо ы. Е 806.000 150.000 = - 136,000 1,090,000 
| Stainless ап and heat- resisting _ I 2,200,000 799,000 28 W 114,000 3,110,000 
~ Fullalloy ~~ 3,290,000 3,640,000 Е = 18,100 6950,00 
“Tol оло. ОНИ W W - NE ___ E o wo 
_ Total | — = Чо ^ 4590000 — м 268,000 11,70000 
_ Cast irons (gray, malleable. ductile iron) | Е W 377.000 EX = 51,500 429,000 
Superalloys m 821,000 ' W = W 1,130,000 1,950,000 
| Alloys (other than steels, cast irc irons, superalloys): | 
Е | Welding materials (structural and hard- facing) _ = W T = 728 728 
— Other alloys _ W 84.600 = = 4,530 89,200 
Mill products made from n metal p pow der — u 40,000 -- ee — 2,230,000 2,270,000 
_ Cemented carbides and related products" - – ЕЯ - W \ 
Chemical and ceramic uses: m 
Pigments СЕЗУУ ЕС W = W _ 23 W 
n -Catalysts i 945.000 D W = W 945,000 
| Other парно КА = _ e _ 6.930 6,930 
Miscellaneous and unspecified uses: mE 
© Lubricants | С ы _ _ E 279.000 279,000 
ош _ (000, _825000' 508,000 958,000 877,000' 226,000 3,390,000 


_ Grand total 9,470,000 ' 5,560,000 958.000 877,000 ' 4,200,000 21,100,000 
Stocks, Г December рег 31 338,000 332.000 14.300 35.300 898,000 1.620.000 


2009: 
_ Steel: MEC СЕСИН 
__ Carbon 7 427,000 297,000 I Es W 724.000 
High- -strength low -alloy | mE Е W 117,000 – – = 117.0 
u Stainless and heat-resisting = EE 2.030,000 768,000 Ре W 90,900 2,890,000 
. Fulaloy — —  — | 3230,000 2,500,000 2 - w 573000 
Тоо! ПОН m Ww ~ И w и Mu. 
. Total ^. 5,690,000 ^ 3680000 ^ - м 90.900 — 9460,00) 
Cast irons (gray. п malleable, ductile iron) В W 314,000 m " W 314,000 
_ Superalloys | © 483,000 15,400 E w 1,010,000 151009 
_ Alloys (other than steels, cast irons, ns, superalloys): 
| Welding materials. (structural and hard- -facing) = 36.500 " z W 36,500 
Other alloys О | | 1,020 38.400 E E W 39.400 
. Mill products made from metal powder” W -- — p n : 
Cemented carbides and related products' Е - = - = Y | 
z Chemical and ceramic uses: 
ae Pigments = nm" W 2 W 2 = M 
Сау 1950.000 M " E "Ди 
Other uos М w W 
7 Miscellaneous and unspecified. uses: | " " 
| Lubricants 7 _ _ | - m. 09 
Other et cea в оз мч л 1,450,000 85.600 ү 729,000 2,420,000 4,680.00 
__ Grand total | 8,570,000 4,170,000 W 729,000 3,790,000 18,100,000 
~ Stocks, December 31 eee 370,000 325,000 _ 1,960 (5) eo 600,000. 
"Revised. W Withheld to avoid disclosing company proprietary data; оса with “Other” of the “Miscellaneous В uses" category 7 e 


| 

Data аге rounded to no more than three 

| | significant digits; may not add to totals shown 
Includes calcium molybdate. 


3 Includes ingot, wire, rod, and sheet. 


4 . "P 

Includ truct i . 

s udes cons у m fnm, oil and gas, and metal working machinery 
ithheld to avoid disclosing company proprietary data; included in “Total.” 
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ТАВГЕ 4 
U.S. EXPORTS ОЕ MOLYBDENUM PRODUCTS, BY PRODUCT AND COUNTRY ' 


. Product and country 


Oxides and hydroxides, $. gross weight: 
_ Austria 


Brazil 


Е Сапада 
| China 


| Јарап 
| Когеа, Republic of | 
_ Netherlands 

United Kingdom _ 
. Other (20 countries) | 
Е Тога! mE 


Molybdates, all, gross weight _ ел 
_ Belgium 


Brazil 


_ Canada | 
. France 
Е Netherlands p 


. Other (6 countries) 
_ Total 


La d 
Ferromolybdenum, contained weight: 


_ Canada 
E hina 
| India 


Korea, , Republic of | 
_ Mexico Б 
Е Огћег (19 countries) 
Е Total _ Е 


: 5m nee ee 
Molybdenum, other, gross weight; ^ — — 


Canada 
. Chile 
К Germany 


Hungary 
“Israel | | 
_ Japan. КОИ 
И Когеа, | Republic of 

. Mexico S 
. Taiwan mM 

_ United Kingdom m 
_ Other (45 countries) - 


Total 


Revised. -- Zero. 


-— = a 


HTS’ code 
2825.70.0000 


2841.70.0000 


7202.70.0000 


En 
Various 


EN 


2008 | 2000 о 

Quantity Value Quantity - — Value | | 
(metric tons) (thousands) (metric tons) (thousands) 
1,610 $46,600 718 $10,400 

21 327 318 5,280 

4,800 59,700 1.760 23,500 

| 12 2.060 29,900 

220 6,100 297 5,050 

43 659 484 6,730 

4,320 122,000 3,050 46,000 

429 13,800 650 9.060 

1.230 45.100 526 9.200 

760 28,200 150 2,210 

3,230" 106,000 ' 564 11,900 
16,700 — 428.000 10,600 159,000 
221 2870 157 977 

40 1360 9] 647 

393 7,500 257 2.690 

78 1.120 194 1.510 

317 16,900 411 6,370 

493 ' 17,000 ' 394 5,180 

© 540 46,700 1,500 — 18,000 
933 42,900 581 16,100 

Е. з 25 531 

| 108 65 1,550 

14 889 27 583 

59 3,760 55 1,670 

282' 14,700 ' 71 2,010 

_ 1290 62400 — в7 22400 
149 7,270 84 3,090 

(8) 30 240 6,740 

171 12,300 137 6,280 

42 4,480 36 3,180 

118 9,250 63 4,950 

623 69,200 363 31,800 

165 21,900 208 23,300 

79 4,910 73 4,840 

94 8,860 76 6.630 

273 16,900 294 6,800 

475 ' 36.500 ' 211 14,300 

|. 2,90 192000 1.790 112,000 


Data аге rounded to no more than three significant digits; may not add to totals shown. 
*Harmonized Tariff Schedule (HTS) of the United States. -— 
‘Presentation of annual data is based on the quantities (gross weight) of the 10 leading countries in m 
"Presentation of annual data is based on the quantities (gross weight) of the five leading countries in 2 


"Ferromolybdenum contains about 60 to 65% molybdenum. 


her. 
“Includes powder, unwrought, waste and scrap, wire, wrought, and ot 
“Includes HTS codes 8102.10.0000, 8102.94.0000, 8102.95.0000, 8102.96.0000, 8102.97.0000, and 8102.99.0000. 


‘Tess than '% unit. 


Source: U.S. Census Bureau. 
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ТАВГЕ 5 
U.S. EXPORTS ОР MOLYBDENUM ORE AND CONCENTRATES 
(INCLUDING ROASTED AND OTHER CONCENTRATES), ВУ COUNTRY"? 


_ 2008 2009 u 
Quantity HN Quantity | 
(metric tons of Value (metric tons of Value 

Country contained Mo) (thousands) contained Mo) (thousands) 
Belgium - С 6.910 8479.000 | 1060 $165,000 
Canada ” 2.030 92.400 1.070 26.600 
mc О 365 6.630 6.680 145.000 
Japane — Е 2.220 132.000 912 23,100 
Korea, Republic of _ 694 36.900 884 19,900 
Мы о 4.470 60.400 2.870 20.300 
Netherlands с 9.960 615.000 6.510 153.000 
South Africa m T 290 431 6,340 
United Kingdom 2 5.080 352.000 2.440 61,100 
Vietnam mn 341 5,770 229 2.350 
Other (19 Е 634 ' 34.600 " 506 7.460 
Toal 32,700 1,810,000 59.600 631000 


"Revised. 
і TE T 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Presentation of annual data is based on the quantities (gross weight) of the 10 leading 
countries in 2009. 


Source: U.S. Census Bureau. 


TABLE 6 
U.S. EXPORTS OF MOLYBDENUM PRODUCTS' 


MEM 2008 Е 
Gross weight Contained Мо Value Gross weight 
а eae lem — o m HTS' code (metric tons) (metric tons) (thousands) (metric tons) m 
Molybdenum ore and concentrates, roasted 2613.10.0000 NA Е 17.800 и $1.140 000. mE МА 
Molybdenum ‹ оге and concentrates, other 2613.90.0000 NA 14,900 677,000 NA 
Molybdenum chemicals: | | 
_ Oxides and hydroxides | 2825.70.0000 16,700 МА 428.000 10,600 NA E 
T Molybdates, all e a = 2841.70.0000 1,540 МА 46,700 1,500 МА И 00 
Ы , ^ 
Fetromolybdenum-.... 7202.70.0000 1,840 1,290 62.400 1,200 i са 
Molybdenum powders EPIS 8102.10.0000 543 NA 34.800 592 МА 
Molybdenum unwrought, bars and rods 8102.94.0000 47 NA 2 910 25 Н ji 
ена чы E У 0 
Molybdenum waste and scrap _ _ 8102.97.0000 280 МА 7360 373 МА Ds 
Molybdenum wire | 12.00 
Molybdenum wire | 8102.96.0000 235 МА 23 500 155 МА 
Molybdenum, other Vanos 108 | МА 19 о 
n — жый Кшм зы мше wu се 
Toa — — — | k t 
NA Not available. ay WM ÉL c 
1 
Data are rounded t ioni gi 
| | | о по more than three significant digits; may not add to totals shown 
Harmonized Tariff Schedule (HTS) of the United States. 
Jincludes HTS codes 8102.95.0000 and 8102.99.0000. 
Source: U.S. Census Bureau. 
(9 
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ТАВГЕ 7 
U.S. IMPORTS OF MOLYBDENUM PRODUCTS, BY PRODUCT AND COUNTRY ' 


|| 208 -. 


_ _ А 2009. 
Quantity Vale = Quantity Value 
а Ргодис! and country — — —  — — Е HTS? code __ | (metric tons) (thousands) (metric tons) (thousands) 
Oxides and hydroxides, gross weight! _ 2825.70.0000 x gee E X с M 
Chile | 143 $6,110 148 $2,360 
o China .  — | | | | -- = 20 605 
Japan _ ||| 9 54 23 148 
_ Mongolia — 126 5.140 18 209 
United Kingdom — | 13 (4) и 
Other (4 countries) - С 5 56 1,610 -- -- 
© Tol ______336 12,900 209 3,330. 
Molybdates, all. contained weight: Various! 
. Belgium 11 405 4 587 
© Canada ||| 4 172 4 116 
Chile | и 110 8.310 434 14,800 
_ China i = 80 4,270 198 4,270 
Japan” ННН 7 357 17 663 
Other (5 countries) и 22 1,770 (4) 32 
— Total Пе 5 1530 657 20,500 
Molybdenum orange, gross weight __ 3206.20.0020 
Canada 324 2,840 227 1,960 
Colombia 12 29 12 64 
_ Japan Е | ДЕ 55 = 1 5 
Mexico 3l 203 25 134 
_ Netherlands о о ae ар 4 13 
_ Other (2 countries) ED i | 6 ашшы co 
Total n 373 3,110 269 2.170 
Ferromolybdenum, contained weight"? _  7202.70.0000 
Canada mE i 267 19,400 87 2,790 
“Cie. . 1,650 119,000 1,730 41,200 
China | 318 22,100 47 1,230 
“aan 5 323 27 962 
ИОНИ A > 27 853 
United Kingdom —— -- - 72 2,140 
_ Отег(8 countries) ————— 78 5,300 35 922 
uu c MSS MUN 2.320 166,000 2.030 50,100 
; 7 А 8 
e MO ER gc 370 32,200 387 18,800 
„(айай OU Е 8 638 5 526 
Chia тс 645 47,400 408 15,700 
_ France о ES (4) 24 19 95 
 Gemay = А 5 165 8,600 59 2,530 
= Hong Kong = 17 1,120 9 424 
Japan = 84 7,940 24 1,460 
Rusia” Шш 27 4,500 12 1,350 
-United Kingdom —— о 9 741 28 1,140 
_ Uzbekistan сали. -- = 18 394 
Other (16 countries) mE m о! 97 2,350 >,» 1 222939 
Taak ЕЕС 1,420 105,000 970 43,000 
ee пао аса ои 


Data аге rounded to no more than three significant digits; may not add to totals shown. 
2 à 
Harmonized Tariff Schedule of the United States. 
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TABLE 7? —Continued 
U.S. IMPORTS OF MOLYBDENUM PRODUCTS, BY PRODUCT AND COUNTRY' 


"Presentation of annual data based on the quantities (gross weight) of the five leading countries in 2009. 


*Less than № unit. 


"Includes HTS codes 2841.70.1000 and 2841.70.5000. 
*Ferromolybdenum contains about 60% to 65% molybdenum. 


"Presentation of annual data based on the quantities (gross weight) of the 10 leading contries in 2009. 
"Includes HTS codes 8102.10.0000. 8102.94.0000, 8102.95.3000, 8102.95.6000, 8102.96.0000, 8102.97.0000. and 8102.99.0000. 


Source: U.S. Census Bureau. 


Country 


Armenia 


C anada 
€ hile 


Mexico 


Peru 
Other 
Total 


-- Zero. 


TABLE 8 
U.S. IMPORTS OF MOLYBDENUM ORE AND CONCENTRATES (INCLUDING 
ROASTED AND OTHER CONCENTRATES), BY COUNTRY! 


2008 


Quantity | 
(metric tons of 
contained Mo) 

124 
2,440 
2,380 
3.180 
2,090 

17 

10,200 


Value 
( thousands) 
— $7470 
155.000 
170,000 
58.200 
120,000 
1,020 


| (5 12.000. 


| 2009 
Quantity 

(metric tons of Value 
contained Mo) (thousands) 
2.000 $45,700 
1,910 54,100 
1,910 17,000 
1.690 32.900 
1750 150,000 


! 
Data аге rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 


U.S. GEOLOGICAL SURVEY MINERALS YEA 


а 


ТАВГЕ 9 
U.S. IMPORTS FOR CONSUMPTION OF MOLYBDENUM PRODUCTS' 


с: Е № 2009 
Gross weight Contained Mo _ — Value Gross weight Contained Mo Value 
Item HTS code (metric tons) (metric | tons) __ (thousands) _ (metric tons) Е (metric tons) (thousands) 
Molybdenum ore and concentrates, roasted 2613.10.0000 9,950 6.060 6249.000 7,780 4,800 $94,800 
Molybdenum ore and concentrates, other 2613.90.0000 9,140 4,170 263,000 5,590 2,720 54,900 
Molybdenum chemicals: 
“Oxides and hydroxides — — 2825.70.0000 335 NA 12,900 209 NA 3,330 
|  Molybdates, all | | Various? 452 235 15,300 1,170 657 20,500 
Molybdenum orange | 3206.20.0020 373 МА 3,110 269 МА 2,170 
Ferromolybdenum Е |... 7202.70.0000 3,470 ' 2,20 166,000 3,040 2,030 50,100 
Molybdenum powders 8102.10.0000 76 64 7,070 60 52 2.870 
Molybdenum unwrought, bars and rods _ | 8102.94.0000 256 255 15,800 107 98 2,880 
Molybdenum waste and scrap 8102.97.0000 588 546 30,900 482 473 15,300 
Molybdenum wire | _ 8102.96.0000 20 NA 3.060 15 NA 2.120 
Molybdenum, other — Various’ 483 NA 48.700 306 МА 19,800 
Тога! = ee 25100 м 814000 — 1900 — ма 2 _ 269,000 
'Revised. МА Мо available. 
Data are rounded to no more than three significant digits; may not add to totals shown. 
"Harmonized Tariff Schedule (HTS) of the United States. 
"Includes HTS codes 2841.70.1000 and 2841.70.5000. 
"Includes HTS codes 8102.95.3000, 8102.95.6000. and 8102.99.0000. 
TABLE 10 
MOLYBDENUM-PRODUCING MINES IN THE UNITED STATES IN 2009 
E State and mine — County = Operator BEEN Source of molyb Hc а 
Arizona: СЕЕ 7 ана 1 Lec 
_ Bagdad u ____Уамара Freeport- -McMoRan 1 Copper & Gold Inc. _ Copper-molybdenum Ore, concentrated d and leached. 
Mineral Park Е | Mohave Mercator Minerals Ltd. Do. aS 
_ Sierrita Г i Pima Freeport-McMoRan Copper & Gold It Inc. _ E Do. O EE оно 
Colorado, Henderson o __С lear Creek MH S SS ZZ I __ Molybdenum ore, concentrated "MN ~ 
Idaho, Thompson C reek — __ Custer _ Thompson Creek Metals Co. Inc. Do. е а 
тота рет КАЙ танана idi. 
Qm qi ЖН. ОН, _ Molybdenum оге, concentrated. ыт 
New Mexico, Questa Taos ^  ChevonMining Do. | . 
Utah, Bingham Canyon Salt Lake —  Kennccot Utah Copper Corp. _________Соррег-тојубдепит о п ore, concentrated and leached. — 


Do. ‚ do. Ditto. 
Fully owned subsidiary of Rio Tinto plc. 
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ТАВГЕ 11 


MOLYBDENUM: WORLD MINE PRODUCTION, BY COUNTRY? 


(Metric tons of contained molybdenum) 


— — — па плаши а ne сч иу нет се пива а оке — 


RAS 


~ Country 2005 2006 2007 2008 2009" _ 
‘Armenia m 30005 3,900 40 4,250 4,150 
Сапада mM 7,667 7,117 6.819 7,724 8,836 ' 
Chile - m 48,041 43,278 44.912 33,687 34.925 * 
Са —— — EE 40,000 43,900 66,700 81,000 93,500 
1гап° 2,476 * 2,500 3,600 3,800 ' 3,700 
Kazakhstan 230 250 400 400 380 
Kyrgyzstan® __ Е 250 250 250 250 250 
Mexico ОН 4.246 2,519 6,159 7,812 7.800 
Mongolia о 1,188 1,404 1.978 1,899 ' 3,000 
Peru 17,325 17,209 16,737 16,721 12.295 
Russia NEN 3,000 3,100 3,300 3,600 3800. 
United States _ o 58,000 59.800 57.000 55.900 47.800 
Uzbekistam — BENE - 600 600 500 22599 2 
Total 486000 _ оо С т 218000 _ 221,000 


ee D. Creer Еее 


*Estimated. 'Revised. 

Word totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 

?Table includes data available through June 16, 2010. 

^in addition to the countries listed, North Korea, Romania, and Turkey are thought to produce molybdenum, but output is not reported 


quantitatively, and available general information is inadequate to make reliable estimates of output levels. 
* Reported figure. 
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NICKEL 
By Peter H. Kuck 


Domestic survey data and tables were prepared by Shonta E. Osborne, statistical assistant, and the world production tables 
were prepared by Glenn J. Wallace, international data coordinator. 


The global recession of 2007—09 led to a dramatic drop in 
nickel mine production. World mine production slid from an 
alltime high of 1.67 million metric tons (Mt) of contained 
nickel in 2007 to 1.40 Mt in 2009. The London Metal Exchange 
(LME) cash mean for nickel metal began plummeting in the 
spring of 2008 as the global recession continued. By December 
2008, the monthly cash mean had dropped to $9,682 per metric 
ton—a price level not seen since 2003. At the same time, 
stocks of nickel metal began to build up in LME-sanctioned 
warehouses and totaled 78,822 metric tons (t) at the beginning 
of 2009. The buildup of LME stocks continued during the year 
and reached an alltime high of 158,424 t at yearend 2009. The 
monthly cash mean slowly recovered in the second half of 2009 
as the economy began to regain strength and, despite the record 
stock buildup, ended 2009 at $17,061 per metric ton. Increased 
imports of nickel by Chinese consumers and speculative buying 
by hedge funds helped support the price recovery. 

The recession affected almost every sector of the nickel 
market owing to the global nature of the economic downturn 
and financial crisis. Primary nickel use started to recover 
worldwide as stainless steel production increased during the 
second half of 2009. Stainless steel continued to account for 
more than 60% of primary nickel consumption in the world 
(Nickel Institute, 2011). China was the leading consumer 
of primary nickel in 2009 and also the leading producer of 
stainless steel. The European Union (EU) was the second ranked 
producer of stainless steel. On a global basis, nonferrous alloys 
accounted for about 12% of primary nickel use, followed by 
electroplating and other surface finishing, with 11%. 

Reported nickel consumption (primary plus secondary) in 
the United States decreased by 13% compared with that of 
2008. Stainless steel comprised only 39% of U.S. primary 
consumption, a relatively low percentage compared with similar 
economically developed countries. The low percentage for the 
United States was a reflection of the large number of specialty 
e industries and a readily available supply of stainless steel 

crap. 

Global nickel consumption increased by an average of 0.7% 
Per year from 2003 to 2009, despite the recession. The gain 
was largely fueled by strong economic growth in China and 
increased use of stainless steel in India. The year-on-year growth 
rate for global stainless steel usage declined by 8.1% (revised) 
" 2008, and then decreased by an additional 1.6% in 2009 (Vale 

^. 2010b, p. 3-5; International Nickel Study Group, 2011, 

P. А1-А1]). 

a recession dampened acquisitions and mergers 

чш producers in most parts of the world, with some 

Ridge ue In South Africa, Aquarius Platinum Ltd. acquired 

ina Ss plc and subsequently took over management 
eba's Ridge project—a nickel and platinum-group 
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elements (PGE) property on the eastern limb of the Bushveld 
Complex. In Australia, Universal Resources Ltd. and Vulcan 
Resources Ltd. merged to form Altona Mining Ltd. In early 
2010, Altona took over management of the shuttered Hautalampi 
nickel-copper-cobalt mine along with the Kuhmo and Kylylahti 
copper-nickel projects—all in eastern Finland. Chinese 
companies continued to acquire mining interests throughout the 
world and signed offtake agreements with the owners of nickel 
mines in Australia, Burma, Canada, Turkey, and Zambia. 


Legislation and Government Programs 


Government Stimulus Programs.—In February, Congress 
passed the American Recovery and Reinvestment Act of 
2009 (Public Law | 11-5). The Act allocated $32.7 billion for 
upgrading the Nation’s energy infrastructure and reducing 
petroleum consumption n the transportation sector. The $32.7 
billion included $3.4 billion for clean coal technology and 
related fossil energy programs, $2.0 billion for advanced battery 
manufacturing grants, and $1.64 billion to double the Nation's 
supply of renewable energy and boost domestic manufacturin 
of renewable energy generating equipment. The Act о 
more than $467 million to accelerate (ће development and 
use of geothermal and solar energy throughout the United 
States and also provided $93 million for wind energy project 
(U.S. Department of Energy, 2009a, b). The eligibility Pub 
of special tax credits were extended to encourage constructi 
of advanced power stations designed to capture and transf in 
solar, tidal, or wind energy into electricity and (or) therm I 
energy (U.S. Internal Revenue Service, 2009). These | 
епегру programs were expected to spur nickel Lon impu 
because design engineers commonly specify austenitic stain] 
steel, niin stainless steels, or nickel-based superalloys S Е 
critical components іп man 
generating subsystems. — CHBy-Capture or electrical. 

At the State level, a variety of supple 
were launched to help accelerate Mut PME 
technologies while reducing unemployment B uM 
governments already had renewable energy жалы tis 
encourage contractors to build more energy efficient г Ed ч 
and commercial buildings. At least 32 of the 50 Sta о 
form of solar power rebates, incentives, or tax = c me 
Hahn, and Llorens, 2011). Some States, like Mich "2 
sizable tax credits to companies that agreed to build su des 
art facilities for manufacturing advanced batteri Еле 
battery suppliers decided to participate in the Mich dus P 
and build batteries for motor vehicle propulsi : у rogram 
suppliers a role in the Federal Government's о the 
deployment initiative (Dow Chemical Co., The 206 Mes d 
2009). The four companies were: A123 Systems wien | 


Kokam JV, Johnson Controls-Saft Advanced Power Soluti 
ons 
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LLC, and LG Chem Ltd. Several of the newer electric vehicles 
used proprietary lithium-ion batteries that contained significant 
amounts of cobalt and nickel. 

Federal Power Generation Programs.—The Recovery Act 
also set aside funds for the development of innovative, low-cost 
technology that would help existing power generating stations 
comply with increasingly stringent environmental regulations. 
For more than a decade, the U.S. Department of Energy (DOE) 
has supported long-term research designed to reduce greenhouse 
gas emissions from coal-fired powerplants. At least 80 U.S. 
coal-fired powerplants have reached or are approaching their 
life expectancy and cannot be economically retrofitted with 
existing carbon-capture technology. Austenitic stainless steel 
and nickel-bearing superalloys would be needed to construct 
replacement powerplants that operate on natural gas, nuclear 
energy, or renewable energy. Nickel-base superalloys are 
expected to play an important role in reducing greenhouse 
gas emissions from the first generation of advanced coal-fired 
powerplants. The turbines and boilers of an advanced coal-fired 
plant would have to operate at significantly higher temperatures 
and pressures than those at conventional powerplants. The 
alloys used to fabricate the turbines would have to withstand 
the rigors of ultra-supercritical (USC) steam. Operation of an 
advanced USC steam plant should raise the efficiency of the 
coal combustion process to between 45% and 60% at 650 °C 
to 760 °C, compared with only 37% for the conventional steam 
plant. The National Energy Technology Laboratory in Albany, 
OR, has been evaluating a variety of nickel-base alloys suitable 
for USC steam turbines, including Inconel 617 (55% nickel), 
Inconel 718 (52.5% nickel), and Nimonic 90 (55.5% nickel) 
(Holcomb, 2008). 

The use of nickel-bearing steels and superalloys in solar 
applications is discussed in the Consumption section of this 
review. 

New U.S. Coinage.—In April, the U.S. Mint suspended 
production of the Jefferson nickel (25% nickel by weight) 
and the Roosevelt dime (8.33% nickel) for the remainder of 
2009. As the economy slowed, Americans began exchanging 
accumulated coins for paper currency, causing coin stocks to 
build up far above normal levels at the Federal Reserve Bank. At 

the same time, the need for coins at local retail banks declined 
because of fewer transactions. As a result, circulating coin 
production decreased dramatically to a 45-year low. The Mint's 
operations in Denver and Philadelphia produced a total of only 
86.64 million Jefferson nickels and 146.0 million Roosevelt 
dimes in 2009, down from 640.56 million nickels and 1,050.5 
million dimes in 2008 (U.S. Mint, undated b). | 

The highly successful 50 State Quarters! M Program ended 
in December 2008. Because of the popularity and budgetary 
benets of the program, the U.S. Congress approved the 
Mint's request to extend the program and honor the District of 
Columbia and five U.S. Territories on the 2009 quarters. Again 
minting was limited because of the recession. The U.S. Mint | 
produced only 636.2 million of the commemorati | 
2009, down from 2,538.8 million i is parui ч 

, „226. n 2008. Each coin weighed 


5.67 grams (2) and contained 8.33% nickel; thus 300 metric tons 


(t) of nickel was used in the six commemoratives rel 
2009 (U.S. Mint, undated a, b). released in 
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In 2009, the U.S. Mint produced 71 26 million Native 
American dollar coins. The dollar coin contained 2.0% nickel 
and weighed 8.1 g. The Mint also produced 352 million 
Presidential dollar coins in 2009. The composition and weight 
of the new coin were identical to those of the Native American 
coin. The combined production of dollar coins in 2009 required 
69 t of nickel (U.S. Mint, undated b, c). 


Production 


Exploration and Development. —Alaska.— Several 
companies were actively exploring for copper, nickel, and 
platinum-group elements (PGEs) in southern Alaska. In late 
2008, Pacific North West C apital Corp. (PFN) and Stillwater 
Mining Co. terminated their joint-exploration venture in the 
Goodnews Bay—Platinum area, 200 kilometers (km) south 
of Bethel. Since then, PFN has focused part of its exploration 
efforts on its wholly owned Tonsina property in the Chugach 
Mountains, northeast of Valdez. At Tonsina, nickel, copper, 
and PGE sulfide mineralization occurs with chromite in а 
dunite-rich, serpentinized ultramafic complex (Pacific No 
West Capital Corp., 201 1). 

Michigan.—In February, Kennecott Eagle Minerals Co. - 
slowed development of its Eagle copper-nickel mine near Big 
Bay because of declining nickel prices. Kennecott officials. 
however, continued to work on permitting and litigation Issues 
tied to the project (Pepin, 2009). In early 2010, the Michigan 
Department of Environmental Quality (MDEQ) formally 
approved the permits needed to begin construction of the 
$300 million underground mine (Michigan Department of 
Environmental Quality, 2010). је 

At yearend 2009, Кеппесой decided to move ahead wilt” 
project. Site preparation work was scheduled to begin in Арп 
2010 (Pepin, 2010). Ore would be trucked from the 49-hecarr 
mine site to a renovated mill at the defunct Humboldt iron ore 
mine near Champion, where the copper-nickel sulfides woui? 
concentrated. The concentrates would th 
Canada, for smelting. Kennecott had purchased the Hum 
mill in September 2008 and began cleaning ир the site. 
idle since the mid-1990s, had fallen into disrepalr and wot : 
cost about $80 million to renovate (Kennecott Eagle Miner? 
Co., 2009). «ish 

Minnesota.—PolyMet Mining Corp. (Vancouver, pn E 
Columbia, Canada) was preparing to mine the NorthMet ne 
body—a copper-nickel-PGE deposit їп the Duluth Com? i 

pending approval from the State of Minnesota. In Dp "s 
the Minnesota Department of Natural Resources release? `` 
revised draft environmental impact statement 
comment | year later than originally envisioned. a 
the various Federal and State lead agencies Were analy | 
comments and recommendations from the public 50 E 
the environmental review and permitting process т 
completed (PolyMet Mining Corp. 2010). 

The NorthMet deposit, at the western end of 
Complex, was estimated to have 249 Mt of proven ax kel 
probable reserves averaging 0.28% copper айс‘. 
Ore from the proposed NorthMet open pit wou MN, for 
to the reconditioned Cliffs Erie mill near Ноу! 
crushing, grinding, and subsequent flotation. 
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would be processed at the Erie site in a new hydrometallurgical 
plant to produce copper cathode, nickel-cobalt hydroxide, 

and a precious-metals precipitate. In November, PolyMet 
agreed to sell $25 million worth of common stock to Glencore 
International AG (Baar, Switzerland). The $25 million would 
be used primarily to fund construction of the NorthMet Mine 
and make modifications to the existing Erie processing facility, 
which is 10 km away from the mine site (PolyMet Mining 
Corp., 2009). 

Duluth Metals Ltd. (Toronto, Ontario, Canada), Franconia 
Minerals Corp. (Spokane, WA), and Teck American Inc. 
(Spokane) continued to actively evaluate other disseminated 
sulfide deposits in the Duluth Complex (Minnesota Minerals 
Coordinating Committee, 2011). In October, Duluth Metals 
released updated resource figures for its Nokomis deposit, 
northeast of Birch Lake. The new NI 43-10] estimate includes 
550 Mt of indicated resources averaging 0.64% copper and 
0.20% nickel plus 274 Mt of inferred resources grading 0.63% 
copper and 0.21% nickel (Duluth Metals Ltd., 2009). At the 
beginning of 2010, Duluth Metals announced that it had formed 
a Joint venture with Antofagasta Plc (London, United Kingdom) 
to develop the Nokomis property. Antofagasta, a leading copper 
producer, would own 40% of the new venture— Twin Metals 
Minnesota LLC—and would initially provide $130 million 
to the project. Duluth Metals would own the remaining 6096 
(Duluth Metals Ltd., 2010, p. 3). 

Byproduct Production.—The United States had no active 
nickel mines in 2009. Except for limited quantities of byproduct 
nickel that were recovered at some copper and precious metal 
refineries, imports and recycling met all needs. In 2009, 
Stillwater Mining Co. (majority owned by OJSC MMC Norilsk 
Nickel) shipped 388 t of nickel in crystalline sulfate, down from 
423 t in 2008. Stillwater mined PGE ore in Montana's Beartooth 
Mountains. The company's two mills (East Boulder and Nye) 
together processed 1.07 Mt of ore and subgrade material. 
Concentrates from the two mills were trucked to the company’s 
smelting and refining complex at Columbus, MT, where a PGE 
filter cake and byproduct crystalline nickel sulfate containing 
minor amounts of cobalt were produced. In May, Stillwater 
completed construction of a second electric smelting furnace at 
Columbus, which would allow Stillwater to continue processing 
concentrates during scheduled maintenance shutdowns 
(Stillwater Mining Co., 2010, р. 6-13, 20-21, 46-47). 

Freeport-McMoRan Copper & Gold Inc. (New Orleans, LA) 
has produced byproduct nickel carbonate at its El Paso, TX, 
copper refinery since 2004 (Freeport-McMoRan Copper & Gold 
Inc., 2011, p. 26). 

No ferronickel was produced in the United States in 2009 
о domestic or imported ores. Almost all U.S. 
for ш exports were either re-exports or material upgraded 
nha 5. Жы. Тће steel industry accounted for visually 
in sinless e о in 2009, with more than 98% used 

- nt steels. 
Кс Стои Metals Reclamation 
alloy typical lary o bou Inco Ltd.) produced a remelt 
recycled а. и 13% chromium and 1296 nickel from 
HR erials at Ellwood City, PA. Stainless steel producers 
remelt alloy as a substitute for ferrochromium and 
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ferronickel. In December, Horsehead Holding Corp. (Pittsburgh, 
PA) purchased the Ellwood City facility from Vale for $34 
million. One of Horsehead's subsidiaries is a leading recycler of 
electric arc furnace (EAF) dust, a secondary material captured 
in the bag house of the Ellwood City furnace (PRNewswire— 
FirstCall, 2010). 

Gulf Chemical and Metallurgical Corp. (Freeport, TX) 
[owned by Eramet Group (Paris, France)] was one of a limited 
number of companies worldwide that processed spent catalysts 
from petroleum refineries in 2009. The Freeport facility can 
treat nickel-molybdenum and cobalt-molybdenum hydrotreating 
catalysts that have been "poisoned" by nickel and vanadium 
tied up in porphyrins and other organometallic molecules of 
crude oil. Gulf Chemical first roasts and leaches the catalysts 
to recover the molybdenum and vanadium. The byproduct 
nickel-and-alumina residue is then converted to a crude, but 
marketable nickel-cobalt alloy in a DC EAF (Gulf Chemical and 
Metallurgical Corp., 2011). 


Consumption 


U.S. apparent consumption of primary nickel was 93,200 1. 
or about 7% of world consumption. U.S. industry reported 
consumption of an additional 79,800 t of nickel in scrap. On the 
basis of U.S. reported consumption, the share of primary nickel 
consumed in the production of stainless and alloy steels was 
46%, up from 43% in 2008. 
| The estimated value of apparent primary nickel consumption 
in the United States was $1.37 billion, down from $2.43 billion 
in 2008. Apparent primary consumption decreased by 19% fr 
115,000 t (revised). The sharp decrease in the value of in T 
consumption resulted from a 31% decrease in the MEC 
price, which may have temporarily Spurred usage and stocki 
Apparent primary consumption plus reported secondary e 
consumption totaled 173,000 t (table 1). 

Stainless Steel and Low-Alloy Steels.— n 2009 stainl 
steel producers accounted for 39% of apparent ке | d 
consumption in the United States (table 4) and more i ^x 
6076 of primary consumption in the world. Producti " 
stainless steel and heat-resisting steel in the United 5 ы" 
totaled 1.62 Mt in 2009, down by 16% from | 93 Mt n 
Nickel-bearing grades accounted for 1.16 Mt or 71% ue 
stainless steel production (American Iron and Steel ты, 
2010a, p. 72-73: b). ш; 

The meltshop of North American Stai 
KY, produced 682,000 t of stainless о, i — 
that of 2008. NAS was able to maintain its leadin oc se 
the flat products market in spite of the global eco Я ко - 
ш. S.A., 2010, р. 24-25. 177_| 79) о 

yssenKrupp Steel USA, LLC | ; 

USA, LLC have been constructing re EUS ioo oe 
stainless steel processing facility at Calvert AL oe ты 
2007. Total investment was expected to exceed us di 
2011. The 1,400-hectare (3,500-acre) facility w s : 
hot strip mill for processing 3 Myr of carbon =. 
Brazil and would be capable of producing 4. | М | 
steel end products. The facility would also ha 2 
meltshop capable of producing up to | Mt/ r “ a i 
slabs. The stainless slabs would be rolled bind 8н | 


Шоп by 
nclude a 
lab from 
of carbon 
ainless stee] 
nless steel 
W hot Strip 
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mill. The ThyssenKrupp project managers chose the greenfield 
site in Mobile County in part because of its proximity to the Port 
of Mobile and the Gulf of Mexico. The Brazilian slab would 

be shipped from Sepetiba Bay, Santa Cruz, in the State of Rio 

de Janeiro, to Mobile and then transported up the Tombigbee 
River to the company's river terminal. The first units of the 
steelmaking complex were expected to come onstream in 
December 2010. The startup of the stainless steel meltshop was 
scheduled for December 2012. The meltshop would have a 160-t 
EAF, a 180-t AOD converter. and a 1.900-millimeter (72-inch) 
continuous caster (ThyssenKrupp AG, 20102, b). 

Superalloys and Related Nickel-Based Alloys.—Of the 
primary nickel consumed in the United States, approximately 
14% was used to make high-performance superalloys and 
related nickel-based alloys for the aerospace, electric power, 
and petrochemical industries. Flat or declining sales to 
manufacturers of jet aircraft engines and other sectors of the 
aerospace industry were offset by a sharp rise in sales to the 
electrical energy and defense sectors. 

Since 2007, U.S. aerospace sales have steadily increased in 
the military aircraft, space, and missile sectors of the industry. 
Civil aircraft sales, in contrast, were less robust in terms of 
constant dollars. In 2007, civil aircraft sales plateaued at $42.93 
billion, then dropped to $37.95 billion in 2008 but partially 
recovered to $39.30 billion in 2009. A number of factors 
affected civil sales, including the global economy, the price 
of jet fuel, environmental regulations, and the availability of 
aircraft financing (Aerospace Industries Association, 2010, 

р. 1-4, 8; Blakey, 2010). Shipments of U.S. manufactured civil 
jet transport increased from 375 in 2008 to 502 in 2009. The 
end of the 2008 work stoppage at The Boeing Co. accounted 
for a large part of the 34% increase (Boeing Company, The, 
2010). On a global basis, Airbus and Boeing, the two leading 
manufacturers of large jet transport, delivered a total of 979 
commercial aircraft in 2009, compared with 858 in 2008. 

In September 2009, Allegheny Technologies Inc. (ATI) 
signed a 10-year sourcing agreement with Rolls-Royce ple. 
(London, United Kingdom). ATI agreed to supply Rolls- 

Royce with nickel-base superalloys suitable for commercial jet 
engine applications. ATI has had a similar long-term sourcing 
agreement with General Electric Aviation since January 2007 
(Allegheny Technologies Inc., 2009; 2011, p. F25). Rolls-Royce 
manufactures gas turbines that power jet aircraft, ships, and 
electrical generators. Each engine blade of the gas turbine is a 
single crystal of nickel alloy that has been structurally grown in 
a vacuum furnace, using a ceramic cast (Rolls-Royce plc, 2011 
p. 10-11). 

Nickel-Based Batteries and Hybrid Electric Vehicles. —U.S 
demand for nickel in rechargeable batteries continued to | 
increase. In 2009, most of the newer hybrid electric vehicles 
(HEVs) on U.S. highways used nickel-metal hydride (NiMH) 
batteries to store the energy recovered from the vehicle's 
regenerative braking circuitry—a system that reduces overall 
fuel consumption. Ford Motor Co., Honda Motor Co., Ltd 
and Toyota Motor Corp. have all relied on NIMH batteries | 
because of their proven durability, stability, and safety. For 

example, each of the four models of the Toyota Prius 2010 was 
equipped with a 1.4-kilowatthour (KWh) NiMH battery pack 
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manufactured by Panasonic Electric Vehicle JV (Voelcker, 
2010). Cobasys (Orton, М1) was the principal North American 
manufacturer supplying NiMH battery systems for HEV 
applications. Ovonic Battery Company. Inc. (Auburn Hills, 
MI), the inventor and developer of the NiMH battery, had joint 
ventures, licensing agreements, OT other strategic alliances with 
at least 39 battery manufacturers worldwide. | 

The battery market remains highly competitive and а variety 
of lithium ion (Li-ion) and lithium phosphate batteries have 
begun making inroads against the standard NiMH design. 
Toyota has been evaluating a Li-ion battery that has a trimetal 
electrode composed of cobalt, nickel, and manganese. In 
December, Toyota began manufacturing 500 Prius plug-in 
hybrids for a long-term test program. The plug-ins reportedly 
use a first generation Li-ion battery manufactured by Panasonic 
(Hybrid & Electric Vehicle Progress, 2011, P. 1-3; Ng, 2009). 

Nickel Use in the Renewable Energy Industry.—Sola- _ 
generated power currently meets less than 1% of U.S. electrical 
demand but is expected to grow tenfold during the next 10 years 
(U.S. Energy Information Administration, 2011, table ESI). One 
type of solar powerplant uses mirrors to concentrate sunlight 
onto piping filled with molten salt or an equivalent heat transfer 
fluid. The pipes, tubing, valves, and vessels in the molten 
salt part of the system are frequently fabricated from $31600 
stainless steel to minimize corrosion from the circulating salt 
(Wong and Coates, 2010). 

In 2009, Nevada Solar One, near Boulder City, NV, was the 
third-ranked concentrating solar powerplant in the world. 7 : 
64-MW plant, which uses 18,240 concentrator tubes and cove 
160 hectares, has since been overshadowed by 
under construction in C alifornia and Spain. In 
Inc. commissioned its 5-MW Sierra Sun Tower at Lanceste 
CA. The eSolar facility was the only operating solar towel - 
powerplant in the United States. At yearend 2009, Ad 
planning to build two large solar power stations 10 the Unite Я 
States—one in Arizona (the 280-MW Solana project) and x у 
California (the 250-MW Mojave Solar project (Abengoa >: ' 
S.A., 2010, p. 13, 22). 

Stainless steel is also used to make heat exchan 
water tanks for thermo-solar systems. The О.5. 
installed a solar-powered, 210-kW (kilowatt) hot w 
at its Brooke Medical Center in Fort Sam Houston, 1^ avides 
420-square-meter (m^), roof-mounted collector system P 

hot water at 104 ?C for showers and for heating but pts 
PepsiCo uses solar energy to generate both steam ар ele" 
at its Frito-Lay food processing facility in Modesto, к um 
collector system of parabolic troughs produces hot, а 
water, which is then converted to steam. The steam, 1 7" 
heats the cooking oil used to fry the plant's potato a Soli 
chips (Frito-Lay North America, Inc., 2010; Abengoa 
S.A., 2011a, b). 
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Оп Јапџагу 1, 2009, stocks іп LME warehouses wo у 
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an alltime (end-of-month) low of 3,366 tın Janu e erof 
stock buildup temporarily plateaued during the $ 
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on December 31. Data collected by the International Nickel 
Study Group indicated that, at yearend 2009, world nickel 
producers (excluding those in Austria, China, Macedonia, 
Serbia, and the Ural region of Russia) had an additional 89,000 t 
of primary nickel stocks. About 72%, or 64,400 t, of the 
producer stocks was class 1 material (refined products with a 
nickel content of 99% or greater), which included, in order 

of decreasing quantity, electrolytic cathode, briquets, pellets, 
powder, and rondelles. The remaining 28% was class II material 
(products with a nickel content of less than 99%), which 
included ferronickel, oxide sinter, and East Asian utility nickel. 
All stocks in LME warehouses were class I (International Nickel 
Study Group, 2010, p. AI-A2, А7-А8). In comparison, at 
yearend, U.S. consumer stocks of primary nickel totaled 8,500 t, 
7% less than the 9,180 t (revised) in stock at yearend 2008 


(tables 1, 5). 
Prices 


The January 2009 average cash price for 99.8%-риге metal on 
the LME was $11,302 per metric ton ($5.127 per pound). Nickel 
prices weakened slightly in the first quarter, bottoming at $9,693 
per ton ($4.397 per pound) in March, but then slowly began to 
rise. The average price for June was $14,956 per ton ($6.784 
per pound). Prices continued to rise during the second half of 
2009. The monthly average for December was $17,061 per ton 
(57.739 per pound), about 1.5 times greater than that of January. 
The annual average LME price was $14,649 per ton ($6.645 per 
рошпа)—31% less than the 2008 average (as posted by the LME 
and published in Platts Metals Week). 


World Review 


The world's leading nickel producer was Norilsk (Russia), 
followed by Vale Inco Ltd. (Brazil and Canada) and the BHP 
Billiton Group (Australia and United Kingdom). PT Aneka 
Tambang Tbk. (Indonesia) was in fourth place, producing large 
tonnages of direct shipping ore for the Chinese nickel pig iron 
(NPI) industry. Other major producers were Eramet Group 
(France), Jinchuan Non-ferrous Metals Corp. (ЛЧМС) (China), 
and Xstrata plc (Switzerland). 

In 2009, world use of primary nickel was reported to be 1.24 
Mt, down by 11% from the alltime high of 1.40 Mt in 2006 
(International Nickel Study Group, 2010, p. A-5). A few nickel 
Mess: continued to operate at full capacity, but others cut 
oL ш and slowed development or postponed projects 
i - of the decline in nickel prices. A prolonged labor 
к : d Vale Inco's mining and smelting operations in 
ad ie Global demand, in contrast, continued to be 
red : upward spiraling apparent consumption in China, 
ЈЕ кз risen to 472,000 t in 2009 from 66,800 t in 2000. 
MN ера stainless steel industry continued to expand and 
(ш high 340,000 t of primary nickel in 2009. The 
: Nos ecd. steel industry overtook that of the EU in 2009 
М e the leading consumer of primary nickel. The steel 

try of the EU consumed 174,000 t of primary nickel in 
oue the Japanese steel industry was in third place with 

^" t (Eramet Group, 2010, p. 32-44). 
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Production of raw stainless steel (excluding production in 
China, the Commonwealth of Independent States, and Eastern 
Europe) had been increasing at a compound annual growth rate 
of 4.8% since 1950. That rate includes the recession period 
when production decreased from 20.8 Mt in 2007 to 18.9 Mt 
in 2008 and then to 16.1 Mt in 2009 (Vale S.A., 2010b, p. 4). 
According to the International Stainless Steel Forum (2011), 
stainless steel production for the entire world declined to 24.6 
Mt in 2009 (preliminary) from 25.9 Mt in 2008 and 27.8 Mt in 
2007. 

Albania. —Balkan Resources Inc. (Montreal, Quebec, 
Canada) was managing the Devolli-Kokogllave-Zemblak project 
near Korca. The 50-50 joint project with European Nickel PLC 
(London, United Kingdom) was at the prefeasibility stage of 
development. The joint venture (Devolli Resources, sh.p.k.) 
planned to develop European Nickel's Devolli deposit and 
Balkan Resources' Kokogllave and Zemblak deposits as a single 
mining operation if the project proved economically feasible. 
The three licensed areas cover a total of 51 square kilometers 
and contain at least 102 Mt of lateritic ore grading 1.2% nickel. 
The Devolli deposit has two components—the Kapshtica West 
area, which contains 13.7 Mt of inferred resources grading 
1.21% nickel, and the Verniku area, with 21.9 Mt grading 1.19% 
nickel (Balkan Resources Inc., 2010; European Nickel PLC 
2010) (table 13). | 

Australia. —Australia was the third ranked nickel-producing 
country in the world. Seven companies in Western Australia 
reported producing salable nickel in 2009. One other co 
plus two of the seven, trucked sulfide ore to B illi a 
concentrator at Kambalda for further К шы 
of Mines and Petroleum (Western Australia), 20 У 36-00 
In February, OZ Minerals Ltd. (Melbourne, Victoria) laced Р 
its Avebury Mine in Tasmania on care-and-mainte ies 
because of deteriorating nickel prices. Aveb foan bon 
for the remainder of 2009. | rene ore 

Laterite Operations.—In December 2 illi 
suspended production at its newly ы. M 
mining and processing complex, northwest of Eu 
Western Australia. The $2.09 billion complex was designed to 
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28.000 and 39,000 Оут of nickel metal if $150 million worth of 
modifications were made to the front end of the complex. BHP 
Billiton agreed to sell and the transaction was closed in February 
2010. Recommissioning was scheduled for late 2011. The three 
laterite deposits at Ravensthorpe—Halleys, Hale-Bopp, and 
Shoemaker-Levy—have 235 Mt of combined reserves grading 
0.67% nickel (First Quantum Minerals Ltd., 2009; 2010a; b, 

p. 9-12). 

The Murrin Murrin joint venture near Leonora used sulfuric 
acid to leach nickel and cobalt from lateritic ores in high 
temperature, high-pressure autoclaves. The laterite mining and 
processing operation produced 32,977 t of nickel, up by 8% 
from 30,514 t produced in 2008. Murrin Murrin was jointly 
owned by Minara Resources Ltd. (60% interest) and Glenmurrin 
Pty. Ltd. (a subsidiary of Glencore) (4096). Nickel production 
was higher in 2009 than in 2008, but ore grades were slightly 
lower. In 2009, Murrin Murrin mined 1.64 Mt (dry) of ore 
grading 1.29% nickel and 0.104% cobalt. Minara was in the 
process of installing a sixth reduction autoclave at the Murrin 
Murrin refinery. A new $1.7 million autoclave was scheduled to 
be commissioned in late 2010 (Minara Resources Ltd., 2010, 

p. 6, 16, 19). 

Sulfide Operations.— Tasmania.—1n February, OZ Minerals 
stopped hauling ore and put its new Avebury Mine near Zeehan 
on indefinite care-and-maintenance status. In June, China 
Minmetals Corp. (Beijing, China) acquired the mine and mill 
when Minmetals bought OZ Minerals for $1.39 billion. А new 
Australian company, Minerals and Metals Group Ltd., was 
created to manage all of the assets of OZ Minerals, including 
Avebury. The Avebury mill, commissioned in August 2008, 
was designed to produce about 8,500 Џуг of contained nickel in 
concentrate (OZ Minerals Ltd., 2008; China Minmetals Corp., 
2009). 

Western Australia.—n 2009, BHP Billiton's Nickel West 
produced 66,300 t of metal briquettes and powder at Kwinana 
from concentrates smelted at Kalgoorlie. Kwinana also 
produced several intermediate products, including cobalt-nickel 
sulfide, copper sulfide, and ammonium sulfate. Nickel West was 
the third ranked producer of nickel-in-concentrate in the world. 

The Kalgoorlie smelter produced about 28,200 t of nickel 
in finished matte for export. The matte typically contains 
689/ nickel. About one-third of the concentrate came from 
the Mount Keith Mine in the Northern Goldfields region. 

The remaining two-thirds came from Leinster and third party 
mines at Kambalda. Nickel West continued to expand its 

Mount Keith operation and was reevaluating the undeveloped 
Yakabindie deposit, 25 km south of Mount Keith. About 15% 
of the nickel ores at Mount Keith contain excessive levels of 
talc. In September, contractors began constructing a magnesium 
oxide flotation circuit at Mount Keith designed to separate the 
talc from the pentlandite concentrate, producing a marketable 
coproduct (BHP Billiton, 2010, p. 34—36). 

In 2009, Norilsk Nickel International produced 1,223 t of 
nickel in concentrates at its Lake Johnston sulfide flotation 
plant. The concentrates were produced from ores mined at its 
nearby Emily Ann and Maggie Hays underground workings or 
from ores supplied on a toll basis by Western Areas NL. Norilsk 
Nickel International also operated the Black Swan-Silver 
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Swan mining complex and the Waterloo underground mine. 
In late 2008, Norilsk Nickel International had placed its Silver 


Swan and Waterloo Mines on care-and-maintenance status. In Burma. 
February 2009, Norilsk’s Australian subsidiary also placed its aasin ch: 
Black Swan and Lake Johnson Mines on care-and-maintenancé zente m 
status. All four mines were still closed at the beginning of 2010 | МО 
(OJSC MMC Norilsk Nickel, 2010, p. 52—55, 62). н 
Western Areas NL commissioned its high-grade Flying Fox чш 
Mine at Forrestania in late 2008 and was constructing à second | emm 
high-grade mine, Spotted Quoll, in the district. The two mines n ћ 
reportedly have a combined 3.94 Mt of resources grading Шз 
5.3% nickel. The Tim King open pit at Spotted Quoll was мађ 
scheduled to begin production in June 2010. Development о! № | со 
underground portion of Spotted Quoll was scheduled to begin và 
in March 2011 (Department of Mines and Petroleum [Westem |“ 
Australia], 2010, p. 38; Western Areas NL, 2010, p. 4–16,19. | en 


In November 2008, production was suspended at more than 
eight other Western Australian mines because of deteriorating 
nickel prices. Some of these mines resumed production n 
fiscal year 2009-10. This second set of active mines included 
the Camilya Hill, Mariners, McMahon, Miitel, and Otter 
Juan Mines (Mincor Resources NL), the Cosmos, Tapinos, 
and Sinclair Mines (Xstrata Nickel Australasia Pty. Ltd.). the 
Lanfranchi and Savannah Mines (Panoramic Resources Ltd.). 
and the Lounge Lizard Mine (Kagara Ltd.) (Department of 
Mines and Petroleum [Western Australia], 2010, P 38-40) 

Brazil.—Three companies mined nickel ore in Brazil 
in 2009 —Anglo American Brasil Ltda., Cia. de Nickel do 
Brasil, and Grupo Votorantim. Four major mining and (or) 
metallurgical processing complexes were under constructio" 
the Barro Alto ferronickel smelter and refinery in 00185 State 
(Anglo American plc), the Niquelandia ferronickel smelter n 
Goias State (Votorantim Metais), the Onca Puma mining t 
ferronickel complex in Para State (Маје Inco Ltd.), and the 
Rita Mine in Bahia State (Mirabela Nickel Ltd.). 

Votorantim Metais was the leading pr 
nickel in Latin America and operated a ni 
in Sao Miguel Paulista, Sao Paulo State, capable of ie 
23,000 Џуг of electrolytic nickel and 1,420 Оут of вест 
cobalt. The Sao Miguel Paulista refinery used intermediate | 
nickel carbonate from the company's operation in 
for feed. The electrolytic nickel was 99.9% рше and * 
registered on the LME. Votorantim’s sulfide $ | 
de Minas, Minas Gerais State, produced an estimat i 
nickel in matte in 2009, primarily for export 10 Finland, © уу 
8.328 t (revised) іп 2008 (Da Silva, 2010). The matte (УР 
assays 50% to 55% nickel, 7% to 12% copper, an 0. 
cobalt (Votorantim Metais, 2008). „у began 

In August, Mirabela Nickel Ltd. (Perth, Australia) E dint 
mining at its Santa Rita project near Ipiau, В ia. T # Jin 
grinding, and concentrating complex was commnissi : 
October. When rampup 15 completed in 2010, Santa сели 
projected to produce 27,000 t/yr of nickel 1 sul неке ja 
Mirabela expected to ship 50% of the concentrate Finland 
Santa Rita to Norilsk Nickel's Harjavalta smelter 10 | 
for further processing. The remaining 50% woulc сапа Rit 
1,350 km to the Fortaleza smelter in Minas Gerais. 0,65% 
reportedly had 15 Mt of proven reserves averaging ^ 
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«етш nickel and 106 Mt of probable reserves grading 0.59% nickel 
им: (Mirabela Nickel Ltd., 2009, p. 2-8, 12-13). 


Burma.—China Nonferrous Metal Mining Group (CNMC) 
was in charge of developing the Tagaung Taung (Dagongshan) 
laterite mine in Thabeikkyn township, Mandalay Division. 
CNMC began a feasibility study of the $800 million project in 
mid-2004 and was given approval to proceed in 2007 by the 


:; National Development & Reform Commission of China. The 


Government of Myanmar was a partner in the project and has 
issued the required investment and mining permits. Tagaung 
Taung is a 12-km by 18-km massif that rises 750 meters (m) 
above the lower terraces of the Ayeyawaddy River. The massif 
is composed largely of serpentinized harzburgite (orthopyroxene 
peridotite) and dunite (olivine peridotite). The laterite deposit 


ИК reportedly has 70 Mt of ore grading 2.0% nickel. Construction 
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of the mining and smelting complex began in December. The 
mine was scheduled to be commissioned in mid-2011. The 
adjacent smelter would be capable of producing 22,000 tyr of 
nickel in ferronickel averaging 26% nickel. All the ferronickel 
would be shipped to Chinese stainless steel producers. Power for 
the smelter would come from the Shweli Hydel project in Nam 
Khan Township, Northern Shan State (China Business News, 
2010; Government of Myanmar, Ministry of Mining, 2011). 

Canada.—Manitoba.— Vale Inco’s operations at Thompson 
produced 28,800 t of refined nickel in 2009 from ores extracted 
from the Birchtree and Thompson Mines. The Thompson 
Mine extracted 1.27 Mt of ore grading 1.98% nickel, while the 
Birchtree Mine extracted 769,000 t grading 1.48% nickel (Vale 
S.A., 2010a, p. 32-36). 

In February, Crowflight Minerals Inc. shipped the first nickel 
concentrates from its new Bucko Lake Mine near Wabowden. 
By June, Bucko Lake was operating at greater than 60% of mill 
capacity. In November, Crowflight suspended all mining and 
milling operations for 3 months so that key improvements and 
upgrades could be made to the operation. The mine produced 
627 t of nickel in concentrate in 2009 and resumed milling in 
March 2010. АП of the concentrate was processed at Xstrata's 
Falconbridge smelting complex in Ontario (Crowflight Minerals 
Inc., 2010, p. 1-9). 

oo and Labrador.—The Ovoid Mine at Vale 
40 ; 015еу s Bay operation extracted 990,000 t of ore grading 
| da nickel and 2.57% copper. The mined tonnage yielded 
rin " t finished nickel, down from a record 77,500 t in 
ae a e S.A., 2010а, p. 34-35 ). A prolonged labor dispute 
for he aes 25 August and continued into 2010 was responsible 
а: 0 decrease in production of concentrate. Vale Inco 
'Pped the high-grade nickel concentrate produced at Voisey’s 


В 
ay to Sudbury and Thompson for smelting and downstream 


Processing. 

dicia Sudbury has been the largest nickel-producing 

1883 Vat = since the discovery of the first ore body in 

pro lice nco s Ontario Division was the leading nickel 

division S di а prolonged strike that began in July. The 

a Med uced only 43,600 t of finished nickel in 2009 on 

tin 2007 ге Pasis, compared with 85,300 t in 2008 and 70,700 

сё 2 e division had SIX mines operating in 2009, the 
x ~ the Stobie in terms of gross tonnage, followed 

teman. Part of the refined nickel was recovered from 
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intermediate nickel oxide at the division's Clydach refinery in 
the United Kingdom (Vale S.A., 20102, р. 32—36). 

Vale Inco continued to develop its new $450 million Totten 
Mine despite the ongoing strike. The new mine could be 
operational by the end of 2011 (Tollinsky, 2009). 

Xstrata, Sudbury's other principal producer, mined 716,000 t 
of ore with an average grade of 1.31% nickel and 2.0896 copper 
(Xstrata plc, 2010b, p. 7). Xstrata's smelter at Falconbridge 
produced 65,889 t of nickel in matte, which was shipped to 
the company's Nikkelverk operations in Norway for refining. 
Xstrata's new Nickel Rim South Mine, which opened in 
2009, offset declining production from the Craig, Fraser, and 
Thayer-Lindsley operations. Xstrata halted all mining operations 
at Thayer-Lindsley in January 2009 because the mine was an 
older, higher cost operation in a depressed nickel market and 
was approaching the end of its productive life (Xstrata plc, 
2008a, b). 

In late 2008, FNX Mining Co. Inc. began cutting back nickel 
mining operations at the Levack Complex on the north rim of 
the Sudbury Basin. Because of the decline in nickel prices, the 
company decided that the contact nickel deposits at the Levack 
Mine could no longer be economically mined. At yearend 2008 
FNX suspended nickel ore production at the adjacent McCreedy 
West Mine. In 2009, FNX focused its efforts on mining 

copper-precious metal ores from the Rob’s deposit at Levack 
the 700 and PM deposits at McCreedy West, and the 2000 | 
deposit at the Podolsky Mine. Because of this shift in strategy 
FNX's payable nickel production in 2009 was only 1,990 t | 
compared with 5,940 t in 2008 (FNX Mining Co. Inc. 2010 
p. 7-15). 5 

Xstrata mined 209,000 t of ore averaging 1.0294 nickel at its 
Montcalm Mine near Timmins and treated 226,000 t of ore 

m : , at 
the company's Kidd mill, where 1.961 t of nickel in concentrat 
was recovered (Xstrata plc, 20106, p. 7). т 

In J une 2009, Noront Resources Ltd. (Toronto) discovered 
additional nickel-copper-PGE mineralization at its Eagle О 
deposit in the McFaulds Lake District. The district is l | 
in the James Bay Lowlands, in the far northwest Mid 
Ontario, where infrastructure is mini LI 

| imal. The original discoy 

of copper-nickel sulfides at the Eagle One site in Au мы 
accelerated an exploration rush north of the Alb d 
led to the identification of two masc; гапу River that 

assive chromite zones and 
a variety of nonferrous metal targets in and around 
ultramafic intrusion—the Ring of Fire (53? N lati | ee 
longitude). At yearend 2009, Eagle One (later и 
Nest) had 6.9 Mt of indicated resources а ЕУ ЕЕ 
nickel and 0.95% copper (Noront Resource: T. > A 
Schwartz, 2010). ounces Ltd., 2010; 2011; 

Quebec.—Xstrata's Raglan Mine in north 
roduce ickel i em Quebec 

p d 29,262 t of nickel in concentrate, which was | 396 


red in 2008 (Xstrata ple, 2010b 


A China.—According to the China Nonfe 
LEM produced 165.000 t of electrolytic nick 
from Jinchuan N s 54:000 t in 2008. Electr olytic nick i 
for 131,000 t 2 sins Metals Corp. (ЛЧМС) accou | 
чайына „ог /9% of the national total. INMC о e 
5 mining complex at Jinchang in Gansu чай ч 
се 
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(Copper & Nickel Monthly, 2010, p. 22-24). Jilin Леп Nickel 
Industry Co., Ltd. produced about 8,500 t of nickel in salts, 
metal, and matte in 2009. Jilin Jien had two operations in Jilin 
Province plus the Siziwngqi Mine in Inner Mongolia. Xinjiang 
Xinxin Mining Industry Co., Ltd. and at least four other 
companies also produced primary nickel in China during 2009. 

Chinese consumption of primary forms of nickel continued to 
escalate and was estimated to have reached 472,000 t in 2009, 
which was 35% greater than that of 2008 (Eramet Group, 2010, 
p. 43). The Chinese stainless steel industry accounted for 72% 
of the country's primary nickel consumption. China was the 
world's leading stainless-steel-producing country in 2009, with 
a crude stainless steel output of 9.55 Mt, 35% greater than the 
7.09 Mt in 2008. Chinese production of stainless steel resumed 
its upward growth in 2009 after registering a decline the 
previous year for the first time in more than a decade. Chinese 
production of stainless steel has been growing at an average 
annual rate of 37% since 1999. Four companies—the Baosteel 
Group, Lianzhong Iron and Steel Co. (LISCO), Taiyuan Iron 
& Steel (Group) Co., Ltd. (TISCO), and Zhangjiagang Pohang 
Stainless Steel Co. Ltd. (ZPSS)—accounted for about 60% of 
the country's stainless steel meltshop production (Vale S.A., 
2010b, p. 4, 16). 

Since 2001, China had consumed more stainless steel 
annually than any other country. In 2009, China consumed 8.54 
Mt of stainless steel, about 4196 of the world total and a tonnage 
larger than the total consumption of Japan, the United States, 
and Western Europe combined. Chinese imports of stainless 
steel had been declining since 2006 but rose slightly in 2009 to 
1.29 Mt. Exports slipped to 0.897 Mt in 2008 and declined even 
further in 2009 to 0.660 Mt (Vale S.A., 2010b, p. 4, 6, 12, 16, 
A37—A38). 

China has a large electroplating industry and a number of 
rechargeable battery manufacturers that use nickel. China's 
plating industry accounted for about 13% of the country's 
primary nickel demand in 2009, while battery manufacturers 
consumed about 5% (Copper & Nickel Monthly, 2010, p. 9—13, 
33-35; Eramet Group, 2010, p. 43). 

In 2008, China's stainless steel producers used relatively 
inexpensive nickeliferous pig iron (NPI), typically grading 4% 
to 6% nickel, as a substitute for ferronickel and scrap. Most 
NPI producers halted production in 2009 because of declining 
demand. The market price for NPI was very close to production 
costs. À few companies in Jiangsu and Shandong Provinces, 
however, remained open because of low transport costs and 
their proximity to key seaports. Three NPI operations in Jiangsu 
Province reported sales in 2009: Boruite (a 200-t/yr blast 
furnace operation producing 5% nickel NPI), Huaibei (a 2,160- 
Uyr EAF operation producing 14.5% nickel NPI), and Jinxiang 
(a 960-t/yr EAF operation producing 12% nickel МРГ) (Copper 
& Nickel Monthly, 2010, p. 22—24). 

Finland.—Talvivaara Mining Co. Plc (Espoo) began heap 
bioleaching on a commercial scale in July 2008. The company 
produced its first metal sulfide precipitates from the leach 
solution in October 2008 and delivered its first shipment of 
mixed nickel-cobalt sulfide to Norilsk Nickel Harjavalta Oy in 
February 2009 (Talvivaara Mining Co. Plc., 2009, р. 24—27). 


Indonesia.—PT Апека Tambang ТЫК. (Antam) cut back |с 
production of saprolite ore when purchases from NPI produces a 
in China began to decline. The state-owned company mined а 


waa 
Т? 


5.85 Mt (wet) of various laterite ores, down from the alltime 
high of 7.11 Mt in 2007. About 83% of the production was 
direct shipping ore for export—primarily to China, Eastem | 
Europe, and Japan. Antam produced only 12,5501 of nickel in и 
ferronickel, down from 17,566 t in 2008. Antam's three smeles | c 
at Pomalaa had a combined capacity of 26,000 Оут of nickel d 
ferronickel (in the form of ingot and shot averaging 19% 021% 
nickel) (PT Aneka Tambang Tbk., 2010, p. 54-55, 16-11) 

РТ Inco mined 3.60 Mt of ore averaging 2.02% nickel from 
its Pomalaa and Sorowako concessions on Sulawes!. The 
production figure represents the amount of product delivered 
to the company’s smelter from its adjoining dryer kilns. The 
smelter produced 68,800 t of nickel in matte for export to Japan. 
up from 68,300 t in 2008. Vale has a 59% interest in PT Inco 
(Vale S.A., 2010a, p. 33-35). | 

Korea, Republic of.—In late 2008, Société du Nickel 
de Nouvelle-Calédonie et Corée (SNNC) commissioned a 
ferronickel plant at Gwangyang, adjacent to the aa 
steel operations of Pohang Iron and Steel Co. Ltd. (POS | 
By October 2009, the plant was operating close to design 
capacity—30,000 tyr of nickel in ferronickel shot к: 
17% to 18% nickel. SNNC is a joint venture of Societe Mint 
du Sud Pacifique (SMSP) (51%) and POSCO (49%). - 

Madagascar.—The Ambatovy project passed a pi 
key milestones in 2009. At yearend, engineering was i | Те 
complete and construction was almost two-thirds ipt те » 
Ambatovy project is built around the Sherritt hydrome К 
process for recovering nickel and cobalt from lateritic 0 
The Ambatovy ore would be piped 220 km from the aa 
area to the processing plant as a water-based slurry. 1€ j 
would be treated with sulfuric acid in autoclaves P i 
elevated temperatures and pressures to dissolve the nic es 
cobalt. The metal-rich solution is recovered by ees t 
decantation washing and treated to produce a mixed : a 
intermediate. The mixed sulfide intermediate will be ahi 
producing a concentrated solution of nickel and coba ©. 
are separated by solvent extraction (Sherritt Internatio 
2010 a, р. 11–16; b, p. 2.) 

New Caledonia. —Société Le Nickel (а sub Ld 
produced 38,229 t of nickel in ferronickel at 115 ne И 
smelter. The smelter also produced 13,902 t of nicke am | 
matte, which was shipped to Егате! $ Sandouville aa 
France for conversion into E is and che 

International Nickel Study Group, ed 
| In 2009, Vale Inco Nouvelles Calédonie SAS (forme е 
Goro Nickel SAS) began conducting performant mance 
at its new Grand Sud hydrometallurgical plant. Pe ды 
testing of the autoclaves was scheduled to begin m icc 
2010. The $4.3 billion mining and processing di г of nickel 
expected to have a production capacity of A 
in intermediate product (Vale S.A., 20104, р. 32- d eveloping 

SMSP and its joint-venture partner, Xstrata, nut uh 
the saprolitic portion of the Koniambo laterite is ue 
Kone in the Northern Province. The metallurgica! P 


sidiary of Eram" 


2009 
АКВООК—“ 
U.S GEOLOGICAL SURVEY MINERALS YE 


_ 


a 


г; № лете constructed in modules in China, with the first module 
Aw rcheduled to arrive in the summer of 2010. The plant would 


„= те capable of producing 60,000 t/yr of nickel in ferronickel 
> aw Xstrata plc, 20102, p. 14, 50, 82). 


тахо Russia.—About 82% of Norilsk's sales of marketable 
ri +; ickel came from its Russian operations. The other 18% was 


шл. 15 enerated by the company’s holdings in Australia, Botswana, 


paca ‘inland, and South Africa. Norilsk's operations on the Kola 


4 7 и ind Taimyr Peninsulas had a combined output of 232,813 t of 
4:lickel metal—about 89% of Russia's primary nickel output for 


4 ЕД 
СА OTL- 


5 2.22010, p. 52-62). 
...... ОАО Mechel (Moscow) owned and operated the Southern 


: ИК _ Urals ferronickel smelter in Orenburg Oblast and the two laterite 


у -y Iines—Buruktal and Sakahara—that supplied the operation. 
Mechel produced 15,565 t of nickel in low-iron ferronickel 

а i 2009. The bulk of the production was shipped to the ports 
„ОЁ Kaliningrad and St. Petersburg for export to the EU. The 


a steel plant at Chelyabinsk (OAO Mechel, 2010, p. 99-107). 


ue i Outlook 

уе 

22% U.S. nickel consumers will probably be dependent on 

x. foreign sources of refined metal and ferronickel for at least 
AU the next 25 years. The ongoing expansion of nickel laterite 
2719 Mining operations in Brazil, Indonesia, New Caledonia, and 
+3 other tropical countries will help meet the increasing demand 
ог for nickel worldwide. The nickel output from Vale's state-of- 
- < the-art leach facility at Goro in New Caledonia is expected to 


V satisfy the near-term rise in global demand projected after 2010. 
„7 Long-range forecasts of growing usage in Asia have encouraged 


„2 Parastatal companies in China to fund the development of 
‚лу B'eenfield laterite mines in Burma, Papua New Guinea, and 
«5 Turkey. European and North American companies were 

~ Seriously considering funding large-scale laterite projects in 


„+ the Biankouma and Sipilou deposits. 

Е Sulfide mines approaching the end of their productive 
и lives because of dwindling reserves and high operating costs 
му continue to be replaced. Discoveries of high-grade sulfide 
у deposits are becoming less frequent, harder to find, located 
4 farther from shipping routes, and more costly to finance. 

у Advances in extraction technology may offer a solution. As a 


| oem of advances in bioengineering, large-tonnage, low-grade 
4 po ymetallic Sulfide ore deposits like those at Sotkamo, Finland, 
х Previously passed over, are now amenable to heap bioleaching. 


У 

4 | Producers and consumers of nickel are optimistic about the 

й ong-term outlook for the metal. Unprecedented urbanization, 

| “specially in Brazil, China, India, Russia, and other emerging 

i иш. should help spur nickel consumption, particularly in 
n ustries that manufacture chemicals, cutlery, food service 

' equipment, home appliances, and kitchen utensils. 

| A number of environmental scientists and climatologists 


h 
' nave expressed concerns about global warming and associated 


cli 
imate changes. Some researchers have stated that carbon 
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И. с ће year. Norilsk's two Arctic subsidiaries exported almost all 
^"; 1f their nickel production; only about 10,000 t, or less than 5%, 
4 cx #45 sold to Russian consumers (OJSC MMC Norilsk Nickel, 


,.,,lemainder was used to make stainless steel at Mechel's stainless 


E Cameroon, Guatemala, and the Philippines. Ongoing political 
,8 Unrest in Côte d'Ivoire, however, discouraged development of 


emissions must be reduced by approximately 80% by the year 
2050 to avoid a 2 °С increase in global warming. Many older 
coal-fired powerplants—worldwide—would have to be retired 
to accomplish this reduction. Global demand for electricity, 
however, continues to increase. To meet demand, the power 
industry will have to build many more generating stations— 
stations that either operate on renewable energy (geothermal, 
solar, or wind) or are designed to better utilize uranium or 
thorium (safer, fourth generation nuclear reactors) (Kirsch, 
2009). Development of advanced USC coal-fired plants would 
also help. All of this construction would require large tonnages 
of nickel-bearing stainless steel and superalloys (Wong and 
Coates, 2010). 

Consumption of nickel in the transportation sector is expected 
to increase, but at a slower rate than in the past. European and 
North American usage of nickel- and cobalt-base superalloys 
was expected to escalate between 2013 and 2017, largely 
because of increasing demand for new jet aircraft. The Boeing 
Co. and Airbus S.A.S. both have a large backlog of jet-aircraft 
orders (Boeing Co., The, 2010). Some energy analysts have 
predicted that world crude oil production may peak a decade 
earlier than predicted— perhaps as soon as 2014 (Nashawi, 
Malallah, and Al-Bisharah, 2010). Significantly higher gasoline 
prices could encourage the replacement of conventional 
automobile steel frames with lighter ones fabricated from 
stronger stainless steel. The burgeoning development of 
He мш. eii bis expected to accelerate research 

| : anced batteries, especially for 
automobiles and remote power stations. 
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TABLE 1 


SALIENT NICKEL STATISTICS! 


(Metric tons of contained nickel unless otherwise specified) 


= _————————— ee 
—— —_——— — 
= 


United States: ees и 
_ Secondary recovery from purchased scrap: — _ 
. From ferrous scrap. 


From nonferrous scrap 


Shipments of purchased scrap — — 
, Exports: 
. Primary _ 


Secondary 


Imports for consumption: 


т ——————————— 


Primary 


Secondary 


Consumption: 
__ Reported: 
. Primary 
Secondary, purchased scrap’ | 
Total 
Apparent: 
SEN ПЕ. 


Secondary 

БИ eas ge 
Apparent primary plus reported secondary 

. Stocks, yearend: _ m | 

= Producers and traders 

___ Consumer, primary 


Consumer, secondary 


zc 
Price, cash, London Metal Exchange: 

_ Average annual dollars per metric ton 

Average annual — — dollars per pound 
.. Price, 18/8 stainless steel scrap, 304, gross weight: 
___ Average annual dollars per metric ton 
___ Average annual _ _ dollars per long ton 
World, mine production 
"Revised. 


NEED M —— c оо 


— 005 _____2006 2007 2008 2009 _ 
89.700 94,000 89,700 76,100 72.000 
8,820 9.360 ' 9.220 ' 9,140 ' 7,720 
139.000 142,000 186,000 160,000 152,000 
7.630 8.050 13.100 11,600 7,030 
55.600 ' 59.300 103,000 94,600 90,000 
143.000 153.000 125,000 129,000 99,900 


5,500 20.300 16,200 20,100 ' 17,700 


__ 15500 ^ 20300 ы ___--___---- 


100.000 101,000" 101,000 102,000 83,600 
98,500 103,000 98,900 85,200 __ 79800 _ 
199.000 205.000' 200.000 187,000 * 163,000 
135,000 144.000" 112,000 115,000 93,200 
57,800 64.300 _ 6,950 "< _ 12,400 ' 8260. 
~~ 193,000 — 208,000 119,000 128,000 101,000 
233,000 ' 247.000 211,000 200,000 173,000 
5.940 6,450 5,690 5,860 6,150 
6,970 7,670 ' 7,450 ' 9,180 ' 8,500 
_ 6,210 ' 6,420" | 14700 __ 9,990" — 9.260 _ 
19,100 ' 20,500 24,800 25,000 23,900 
14,738 24,244 37.216 21.104 pos 
6.685 10.997 16.881 9.572 6.6 
1.445 2,057 2,952 2.361 Us 
1,468 2,090 2,999 2,399 I, 


1,460,000" — 1,570,000 _ 1,670,000 ' — 1,560,000" 1,400,000 — 


1 » . ° * " 
Data are rounded to no more than three significant digits; except prices; may not add to totals shown. 


2 : : 
Defined as scrap receipts less shipments by consumers plus exports minus imports plus adjustments for consumer stock changes. 
3 Е 

More clearly delineates the amount consumed than does apparent consumption. 


*The significant decrease in secondary apparent consumption reflects increased exports of scrap to China and Taiwan. 


Shoe 

Derived from the average of the Friday consumer buying price range for 18% chromium, 8% nickel scrap in bundles, solids, and 
clips, Pittsburgh, PA, in American Metal Market (AMM). On November 1, 2006, AMM began reporting prices for Type 316 solids 
& clips and has changed its listing for 18/8 bundles, solids & clips to Type 304 solids & clips. 
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TABLE 2 
NICKEL RECOVERED FROM PURCHASED SCRAP IN THE UNITED STATES, 


BY KIND OF SCRAP AND FORM OF RECOVERY' 


(Metric tons of contained nickel) 


в ___ 2009 
Kind ofscrap: ___________ 
_ Aluminum-base” NE 2,080 ' 1,580 
_ Copper-base Gn" "n 1,610 1,160 
Ferrous-base? ы ы ы л eee 76,100 72,000 
Nickel-base 5,460" 4,990 
тоа 085,200 79.800 
Form of recovery: — 
А Aluminum-base alloys — — 2,080 ' 1,580 
_ Copper-base alloys 2,560 ' 1,780 
7 Ferrousalloys — ____ mM 76,100 72,100 
~ Nickel-base alloys B _ 4.470 _ 4,280 
_ Тод ____________ 8.20 79,800 
"Revised. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
?Primarily borings and turnings of wrought alloys, such as 2218, 2618, 4032, and 8280, 
or special casting alloys, such as 203.0. 

"Primarily stainless and alloy steel scrap consumed at steel mills and foundries. 


TABLE 3 
REPORTED U.S. CONSUMPTION OF NICKEL, BY FORM! 


(Metric tons of contained nickel) 


м Рогт | |. 2008 209 
Primary: ERA mE 
. Metal _ 88,600 72,500 
_ Ferronickel _ A 11,200 ' 9.130 
_ Oxide and oxide sinter? | 216' 148 
.. Chemicals u а 5 а И 783 ° 864 
Ое ____ = Eg 935 
= Total es, uA Ae 102,000 83,600 
Secondary, scrap VPN 85,200 79.800 
= Orang total № — ‚ ______187,000' 163,000 
Revised. S 


1 UR 
Data are rounded to no more than three significant digits; may not add to totals shown 
"Includes chemical-grade oxide. | 
3 
Based on gross weight of purchased scrap consumed and estimated average nickel content 
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ТАВГЕ 4 
U.S. CONSUMPTION OF NICKEL, ВУ USE! 


(Metric tons of contained nickel) 


mid eaa 


~ 2009 . Grand 

575 Oxide and — other Total Secondary Grand totalin 
Use Metal |  Femonickel — oxidesinter C hemicals — forms primary _ (scrap) total 2008 — 
m | 56 -- -- — W 56 149 205 232' 
Chemicals and chemical uses 1,090 - -- 653 -- 1,740 -- 1,740 за! 
Electric, magnet, expansion alloys 140 -- -- -- -- 140 1 141 18 | 
Electroplating, sales to platers | 11,500 -- = 44 W 11,500 - 11,500 9,560 | 
Nickel-copper and copper-nickel alloys. 689 -- W - 14 703 1,890 2,600 4,930 | 

Other nickel and nickel alloys Е 16,000 W W -- 52 16,100 3,810 19.900 2220 
Stee | 
Stainless and heat resistant 24,200 8,470 W - 306 32,900 70,800 104,000 110,400 | 
Alloys, excludes stainless а 5,280 400 W ЗА W 5.680 619 6,300 8,680 | 
Superalloys _ 11,500 W - ~ 310 11,800 236 12000 299 

"Oh? ______________ 200 260 148 (67. 253 2890 2290 _ 5180 _ 14 
Total 72,500 9,130 С 148 864 935 83,600 79800 163000 187 000! 
Consumption, apparent ХХ XX XX XX XX 93,200 у 8260 10100 12809 


'Revised. W Withheld to avoid disclosing company proprietary data; included with “Other.” XX Not applicable. -- Zero. 
!Data are rounded to no more than three significant digits; may not add to totals shown. 
"Under investigation. 


Includes batteries, catalysts, ceramics, coinage, other alloys containing nickel, and data indicated by symbol W. 


TABLE 5 
NICKEL IN CONSUMER STOCKS IN THE UNITED STATES, BY FORM, DECEMBER 3 |! 


(Metric tons of contained nickel) 


Form 2008" _______2009 
Primary: 
Metal 6,850 6,240 
_ Ferronickel mn 839 733 
~ Oxide and oxide sinter 48 77 
_ Chemicals EN 1,360 id 
ог 89 E 
— Total 9180 8,500 
Secondary, scrap _ S 9,990 9,260 
Grand total 19.200 11,800 
'Revised. Е 


Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 6 
U.S. EXPORTS OF NICKEL PRODUCTS, BY CLASS! 


___ . 208 200 m 
Quantity Quantity к 
(metric tons of Value (metric tons of Value 
o СІаѕѕ — contained nickel) (thousands) _ contained nickel) — (thousands) 
Primary: _ 
_ Unwrought: _ | mE | 
__ Cathodes, pellets, briquets, shot — 1.380 $32,500 1,100 $16,800 
. Репопске — | 113 32 1,050 
__ Powder and flakes ERES 1,190 55,200 1,110 46,700 
.. Metallurgical-grade oxide’ 4,140 14,900 627 4,850 
_ Chemicals? "ESSE ЕЕ 
_ Catalysts КЕ ШЕШ 2,650 205,000 2,870 221,000 
|. Salts! E 2,260 37,800 1,280 22,500 
Total — — — — 1460 2345,00 7,020 313,000 
Secondary: Е 
Stainless steel scrap __ 75,100 1,190,000 84,800 777,000 
Waste and scrap mM 19,500 150,000 _ 5,170 36,200 
— Total | е __94,600 1,340,000 90,000 814,000 
 Grandiotal _ | | 106,000 —— 1,680,000 97,000 — 1,130,000 
Wrought, not alloyed: а INE 
_ Bars, rods, profiles, wire __ Н 360 11,900 233 6,510 
_ Sheets, strip, fol — 200000 799 27,300 546 13,100 
Tubes and pipes «S544 6320 __ 197 4,630 
Total 1,700 45,500 975 24,200 
Alloyed, gross weight: | 5 
 Unwroughtalloyed ingot — — —  — 7,520 213,000 5,740 128,000 
Bars, rods, profiles, wire | 20,000 762,000 12,700 414,000 
Sheets, strip, foil | 7,670 310,000 6,240 197,000 
Tubes and pipes —t~™S 2,770 151,000 1,920 106,000 
Other alloyed articles 8 | 4,120 295,000 4,110 277,000 
__ Total pM 42,100 _ 1.73000 — — 30700 — 1,120,000 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 


"The nickel contents are as follows: metallurgical-grade oxide, 77%; waste and scrap, 50%; and stainless steel Scrap, 
7.594. The salts category contains the following: chemical-grade oxide, sesquioxide, and hydroxide, 6576; chlorides, 


25%; and sulfates, 22%. Other salts and various catalysts are assumed to be 22% nickel. 


3 $ 
Excludes nickel carbonate. 


Source: U.S. Census Bureau. 
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TABLE 7 
| 
U.S. EXPORTS OF NICKEL PRODUCTS, BY COUNTRY 


; 5 2 
(Metric tons of contained nickel) 


~ 2009 _ aaa Е 
~ Cathodes, Moss 
pellets, and Powder | | m bene 
briquets and Metallurgical- Waste Stainless | c 
Country (unwrought) flakes _ Ferronickel _ grade oxide? UE steel sorap | ое Тоа an s | dn a 
Pc oc e A e Е 35 

pm NE 34 3 = 6 2 202 184 431 з | 
Bazil... 128 34 = ы - 5 242 409 ; » 
Canada 13 105 s 561 2,720 1,470 839 5700 17,40 x 
China” i 46 95 28 2 48 18,100 351 18700 7,560 : 
Colombia 41 24 = >. 2 2 7 74 60 | 
Finland — = = е z = 2,260 = 2260 4,210 : 
Pance у. (5) 7 2 = 4 53 13 77 250 : 
Gemany. ^. 18 298 (5) 2 233 10 96 657 1,170 | 
India i = 12 -- = 92 8.970 386 9.460 6.180 | 
Кају Е us 3 - 2 = 10 39 52 300 | 
Japan — 1 79 = 5 617 2.900 80 3,690 Е 
Korea, Republic of _ 17 52 -- - = 11,400 386 11800 9,63 i 
Mexikó- шу 661 33 ЗА 13 343 13 114 1,180 1,280 | 
Netherlands idi -- (5) -- > 103 205 85 393 1,820 в 
South Africa = | - E E = 11 12 69 s 
Span -- (5) -- - E 741 73 814 996 | 
Sweden __ -- 3 -- ES 249 127 1 380 422 \ 
Taiwan 23 20 A E 11 29,600 174 29,800 24300 i 
Thailand =; -- 43 a 2 " 2.160 48 2.260 2,380 ‘i 
United Kingdom. | 97 = E 355 119 136 708 943 M 
Other — __ 114 195 4 35 34 6,430 g39 7650 11900 
E MEME! NET НИНА NN NEC Vo во — 4160 91000 10608 — 77 

-- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
?The nickel contents are assumed to be as follows: metallurgical-grade oxide, 77%; 


catalysts are assumed to be 22% nickel. 


3Chemical-grade oxide is included in the "Chemicals" category. 


waste and scrap, 50%; 
category contains the following: chemical-grade oxide, sesquoxide, and hydroxide, 6596; chlorides, 25%; and sulfate, 22%. 


and stainless steel scrap, 7.5%. The chemicals 
Other salts and various 


4Excluded from “2009, total.” 
*Less than % unit. 


Source: U.S. Census Bureau. 
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TABLE 8 


U.S. IMPORTS FOR CONSUMPTION OF NIC KEL PRODUCTS, BY CLASS! 


ee Ы 


2008 _ 2009 
Quantity Quantity = 
(metric tons of Value (metric tons of Value 
e Class contained nickel) (thousands) contained nickel) (thousands) 
Primary: __ КИ = 3 — E —— в 
.Unwrought č Н 
___ Cathodes, pellets, briquets, shot "D 107,000 $2,550,000 85,500 $1,210,000 
.  Ferronickel ИИ 11,000 272,000 6,200 84,900 
___ Powder and flakes 2865 6,040 184,000 4,450 83,700 
.  Metallurgical-grade oxide! 1,340 32,000 799 10,800 
Chemicals: 
Catalysts | | 1,800 115,000 1,900 78,200 
Salts? 1,960 45,100 1,010 17,400 
Total 129,000 3,200,000 99.900 1,480,000 
Secondary? _ 
. Stainless steel scrap —— uu 10,500 217,000 9.310 138,000 
Waste and scrap __ 2 9,590 210,000 8,430 112,000 
Тога! 20,100 427,000 17,700 249,000 
— Grandtotl = = 149,000 3.630.000 118,000 1,730,000 
Wrought, not alloyed: = "es 
Bars, rods, profiles, wire — 250 10,500 131 4,260 
. Sheets, strip, foil 476' 15,900' 195 5.180 
. Tubes and pipes _ LOLED o mnm 2A 7,360 83 4,590 - 
Teo — — 947" . 33,800' 409 14,000 
Alloyed, gross weight: 
_ Unwrought alloyed ingot | 4,440 117,000 4,590 63,600 
_ Bars, rods, profiles, wire 10,600 328,000 6.450 151,000 
. Sheets, strip, foil 3,380" 126,000 ' 1,790 41,900 
_ Tubesand pipes  _ 2,460 77,300 1,670 95,500 
_ Other alloyed articles — 2,810 99,200 _ 2,820 87,700 
Total 23,700" — 748,000' 17,300 ____439,000 
‘Revised. 


Data are rounded to no more than three significant digits; may not add to totals shown. 

*The nickel contents are as follows: metallurgical-grade oxide from Australia, 90%; elsewhere, 77%. The salts 
category contains the following: chemical-grade oxide, sesquioxide, and hydroxide, 65%; chlorides, 25%; 
sulfates, 22%; and other salts, which are assumed to be 22% nickel. The typical catalyst is assumed to have а 
nickel content of 22%. Waste and scrap is assumed to be 50% nickel; stainless steel scrap, 7.596 nickel. 


Excludes nickel carbonate. 


Source: U.S. Census Bureau. 
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TABLE 9 
U.S. IMPORTS FOR CONSUMPTION OF NICKEL PRODUCTS, BY C OUNTRY' 


(Metric tons of contained nickel)” 


— — — ——— -———————€—Ó =з 
ыыы ы шыш шш шш ан ван M CN 
uc tm ee кес LLL ee 


m 


ШЕШЕНЕ ЕЕ. 


сан — 
_ Cathodes, un cM они 
pellets, and Powder Wrought 
briquets and Metallurgical- Waste Stainless Total meke 
Country (unwrought) flakes Ferronickel _ grade oxide! and scrap steel scrap Chemicals Total in 2008 — in2009 
Australia 940 299 - w 69 " | 10,600 16,600 | 
Belgium mm Е 90 - “ 186 " 150 426 427! - 
Brazil 1,650 2 - E 73 44 ~ 1,770 20! ~ 
Canada — 35,500 2.280 72 -- 1,950 6,840 119 46700 — 70200 | 
Colombia _ - А 3,750 =: 8 42 _ 3,800 2,870 - 
Dominican Republic __ — ЈЕ 230 Е x 8 = 238 5,640 Я 
Finland 5,550 (5) -- -- 7 © 231 5180 3,280' > 
France i 816 2 = Е 1,150 9 450 2,420 2.080 109 
Germany 97 78 -- = 702 27 329 1.230 1400 180 
Indonesia ~ - 149 - - - - 149 0 - 
Israel ne 1 Zs z 92 1 (5) 94 307 = 
Мају | = = = -- 21 5 9 35 146 У 
Japan 426 50 52 8 273 10 224 1,040 1370 3 
Мехісо 1. o = -- -- - 666 2,030 9 210 3270 Ө 
Netherlands 6 10 » = 72 = 254 342 372 i 
New Caledonia BA = 22 1,800 ВЕ СА E = 1.800 2,050 es 
Norway 11,200 -- -- = 31 = 22 11,300 10.000 (5) 
Rusia — — 19,800 862 = = 57 му (5) 20,700 21,200 2 
South Africa 83 370 132 = 6 - = 585 491' - 
Spain - -- - = 56 7 3 66 104 e 
Taiwan + => zi RS 48 98 = 146 71 с 
United Кпрдот ____ 342 393 13 12 1,660 48 107 2,580 3.570 H 
Zimbabwe M 514 = г _- T Е b. 514 667 - 
Other _ 20 17 -- 1 1,310 147 1000 2,510 — 240' — 5 
a om 85500 ^  44s0 __ 6200 799 — в430 _ 09310 .— 2910 —ү доо _ 149,000 
'Revised. -- Zero. | mp c Lc NE 
‘Data are rounded to no more than three significant digits; may not add to totals shown. 
A acres eis res а клн d аса oxide from Australia, 90%: elsewhere, 77%. The chemicals category mn У, 
, Я ydroxide, 65%; chlorides, 25%; sulfates, 22%. Other salts and various catalysts are assumed to 
nickel. Waste and scrap is assumed to be 50% nickel; stainless steel scrap, 7.5% nickel. 
: Primarily oxide, rondelles, and sinter. 
*Excluded from “2009, total.” 
*Less than У unit. 
а are apparently materials that have transited through bonded warehouses in the Netherlands, including 
Source: U.S. Census Bureau. 
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NICKEL: WORLD MINE PRODUCTION, BY COUNTRY! 


Country and 1 products? 


Albania, laterite оге“. 


Australia, ores and concentrate? 
Botswana, ore milled 
Brazil, ore 


Burma, оге“ 

Canada, concentrate 
China‘ 

Colombia, laterite ore | МЕТУ 
Cuba, oxide, oxide sinter, oxide powder, sulfide, 


SERE r = ОВ 


ammoniacal liquor - 
Dominican а ‚ laterite « ore _ 


Finland, concentrate* 


Greece, laterite ore 


(Metric tons of contained nickel) 


—————— = ee eee ee 


Indonesia, laterite ore _ 


Kazakhstan, к d 


Kosovo, laterite оге” 


Macedonia, ferronickel. produced’ 
Morocco, nickel sulfate 


New Caledonia, ore 

Norway, concentrate _ 

Philippines: 

_ Ore. 

| Concentrate” 
Total mu 

Russia, marketable mine production: 


_ Laterite ore!" 


. Sulfide concentrate 
|... Total 

South Africa, ‹ concentrate 
Spain, concentrate 
Turkey, laterite ore* 
Ukraine, laterite оге _ 


Venezuela, laterite ore 
Zambia, concentrate’ 
Zimbabwe, concentrate 
Grand total | 
__Орућећ; - 


__ Concentrate? 
Оте апа оге milled 


=, _ Laterite ore ка 
. Ferronickel produced. 


_ Nickel sulfate _ 
Unspecified ; and (or) undifferentiated 
"Estimated. Preliminary. ‘Revised. -- Zero. 


! World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


Insofar as possible, this table represents recoverable mine production of nickel. Where actual mine output is по! БЕ s аига - 
more highly processed form have been used to provide an indication of the magnitude of mine output and this is den s M | | 3. 2010. 
an active nickel mine, but information is inadequate to make reliable estimates of output. Table includes data available through Augus 


ia. 
Australian Bureau of Agricultural and Resource Economics (ABARE) data for mines in Western Australia and Tasmani 


Reported figure. 


`The Government of Cuba reports plant production on a contained nickel plus cobalt basis. The tonnages shown in this table Morus a А 
been adjusted downward to correct for the cobalt. The cobalt content was determined to be 1.16% for granular and powdered oxide, 1.21% for 


oxide sinter, 7.56% for sulfide precipitate, and 3396 for leach ammoniacal precipitate. 
"The gross weight of concentrates processed in Finland from domestic ores was, in metric tons, as follows: 2005— 39,854; 2006—40,474 


(revised); 2007—44,824 (revised); 2008—43,038 (revised); and 2009—43,000 (estimated). 


NICKEL- 2009 


2005 — 2006 2007 2008 2009 
TE 790 ' 3,700 ' 3.500 ' 3,500 
u 188,900 185,000 184,900 199,200 165,000 
39,305 38.000 * 27,600^* 28,940' 28,595 
74,198 82,492 58,317 67,116" 67,000 ° 
10 10 10 10 10 
199,932 232,948 254,915 259,651" 136,594 
mM 72.700 82.100 67.000 72,000 79,355 * 
89,031 94,105 100,539 ' 77,000 ' 72,000 
73,753 73,371 73,934 67,265 65,000 “ 
53,124 47,516 47,125 31,300 " 
m 3,386 2.985 3,635 4,303 ' 4,400 * 
23210 21,670 21.190 18,646 ' 10,203 
135,000 157,000 229.000 192,600 202,800 
193 “ 200 200 500 500 
mE S Е 1.820 ' 3,660 ' 3,960 
8,141 10,942 15,321 15,026 11,990 ? 
199 * 80 100 100 * 100 € 
/—— — 111939 102,986 125,364 102,583" 092,846 
342 320 240 377' 369 
| 22,555 ' 56.463 ' 81,288 70,082' 120,316 
4,081 8,242 10,079 10,562 17,035 | 
|  26636' 64705' 91,367 80,644 ' 137351 
34419 37,754 45,690 36,807 32,359 
242,758 239231 234,083 230,000 229,493 
С 77 — 27147) 276,985 279.773 266.807 261.852 — 
42,392 41,599 37917 31,675 34,606 
5.386 ' 6.398 ' 6,772 ' 8,136 ' 8,029 
1,000 1,500 * B 2 
6,000 12,000 12.000 8.000 " 
21.100 ' 21,200 ' 18,900 ' 13,000 ' 13,200 
» за RE 751 300 
9.220 ' 8.825 8,582 ' 6,354 5.000 * 
1,460,000 1,570,000 1,670,000 1,560,000" — 1,400,000 
507,000 541,000" 556,000" 552,000" 436.000 
248,000" 280,000' 293,000" 269,000" 309.000 
363,000 394,000" 480,000" 385,000" 339,000 
8,140 10,900 15,300 15,000 12,000 ? 
199 * 80 100 100 * 100 * 
335,000 340,000 326,000 338,000 309,000 — 
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TABLE 10—Continued 
NICKEL: WORLD MINE PRODUCTION, BY COUNTRY! 


- — - ма терала плана за љута. CDS 


1On February 17, 2008, the Kosovo Assembly declared independence from Serbia. 
8Cunico Resources N.V. (Amsterdam, Netherlands) shipped lateritic ore from Albania to the company's smelter at Kavadarci in Macedonia. 
The ore came from the Bitincka and Treni Mines in the Devolli region close to the Greek border. The Kavadarci smelter and Cunico's 
sister smelter at Gllogovac, Kosovo, also received Albanian ore from a third party. 

Nickel content of concentrate produced at Rio Tuba by Coral Bay Nickel Corp. 

IÓNickel content of ore mined in the Ural Mountains region. 

!! Nickel content of concentrate produced on the Kola and Taimyr Peninsulas. 

12 Albidon Limited concentrates were shipped to Jinchuan Ltd. in China. First production was in June 2008. Anticipated specifications for 
concentrates are 13% nickel and 0.7% cobalt. Concentrate production comes from company quarterly reports. 

Includes “Russia, sulfide concentrate.” 


TABLE 11 
NICKEL: WORLD PRODUCTION OF INTERMEDIATE PRODUCTS FOR EXPORT, BY COUNTRY"? 


(Metric tons of contained nickel) 


а. Е 
e . Country __ ________ 2005 ______ 2006 2007 2008 | 209 _ 
Matte: m снаја ма ови вс ME 
_ Australia" _ |. 44,536 39,561 41,612 31,085 35441 
Botswana __ И 28,212 26.762 22.844 28,940 ' 29,616 
_ Brazil NEN 6,005 5.416 3,401 3,153 ' 3,200 " 
Canad _ 59,722 56,628 73,922 76,908 ' 68,972" 
_ Сна’ — __ ЕЕ 26 758 1,980 3,240 = 
Indonesi ________ BEEN 77,471 72,782 77,928 73,356 ' 68,300 " 
_ New Caledonia | | 12,838 13,655 14,842 ' 13,564 ' 13,902 
Russia’ _ | сао 700 1,300 670° 600 * 240° 
_ Zimbabwe" ___ 1,400 1,600 1,400 2000 | 2590 . 
.. Total BEEN 231000 218000 239.000' 233,000 ' 222,000 __ 
Other, Cuba:'° 
_ Sulfide precipitate — 1 — 32,354 30,967 31,116 32,465 32,500 * 
Ammoniacal liquor precipitate ete ee 2,278 3,283 2,907 322 30. 
Тош 0 34632 —— $5050 7 7 30 К 200. 


*Estimated. PPreliminary. ‘Revised. -- Zero. 


| | 
Table includes data available through August 13, 2010. Data represent nickel content of matte and other intermediate materials produced. 


2 
World total | IN a 
by otals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
Figures exclude toll-refined material. 
4 
ени the dn of the Fortaleza smelter. All of the Fortaleza matte is shipped to Finland for further processing. 
ickel content of reported ; | 
тсн oe : iu Matte om the smelter at Falconbridge typically assays 55% nickel. 
x RPM ho = to have а nickel content of 63%. Total matte production on a contained nickel basis, in metric tons, Was 
на —83,500; 2006—99,800; 2007—105,000; 2008—110,000; and 2009—120,000. 
ер | e nickel output of the Soroako smelter. The Soroako matte is shipped to Japan for further processing and contains on average 
78% nickel. 
NND 
Primarily exports to China. Sources: International Nickel Study Group; United Nations Statistics Division. 


95. 

Zimbab i i imi | 

р а Е нА Міпеѕ Limited (Zimplats) of Delta Gold Limited (Delta) material shipped to the Impala Refining Services PGM Refinery 
of Impala Platinum Holdings Limited (Implats) at Springs, South Africa. 


10 
Corrected to remove coproduct cobalt. 
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ТАВГЕ 12 
NICKEL: WORLD PLANT PRODUCTION, ВУ COUNTRY AND PRODUCT"? 


(Metric tons of contained nickel) 


| . Country and product? | | 2005 2006 2007 208 200 — 
Australia: "TREES m А 
_ Metal _ РВИ ИЕ 112,600 105,100 100,300 89,500 123,200 
_ Unspecitied* _ _— — 9700 11400 _ 14200" 194007 8,000 - 
_ Total 0 | | Е 122,300 116,500 114,500 ' 108,900 ' 131,200 
Austria, ferronickel and ferronickel molybdenum* m 1,000 900 900 500 ' 700 
Brazil: m EE uu 
_ Ferronickel m | 9,596 9,814 9,918 10,244 ' 9,453 P 
Metal | m 204 21,339 21,635 18,530" 20056? _ 
. Total | EN 30,310 31,153 31.553 28.774 ' 29,509 Р 
Canada, unspecified? 139,683 146,899 153,647 167,732 116,909 
а . LV SS LT со они о НИ 
China: s "an 
_ Ferronickel and high nickel pig iron л 2,900 31,000 84,500 70,900 100,000 
Metal m 95.100 102,000 116,000 129.000 165,000 
Chemicals and unspecified" _ 5,000 . 5,000 6,000" —  800* воо _ 
__ Total CREAN 103,000 138,000 206,500 207,900 273,000 
Colombia,ferronickel — О 52,749 51,137 49,314 ' 41,636 51,802 
Cuba, oxide sinter and oxides" mE 39.121 39.121 39.911 34,478 34,500 “ 
Dominican Republic, ferronickel 28,668 29.675 ' 29,128 ' 18.742 ' -- 
) eee tS =. 
Finland:'° nm" | 
Metal — | 34,709 42,299 49,700 42,971" 41,848 
Е IEEE r ~ е 
. Chemicals and unspecified ША |... 4,450 5,170 5,200 8.142 50007 _ 
Total Е 39,159 47,469 54.900 51.113 ' 46,848 
uuu und - _ _ „47467 __- 24200 = ЭЗ. 246.46 = 
Етапсе: 
Meal — d m 10,500 11,400 11,200 11,500 11,900 
© Chemicals? — — Е 2000 20002 2,000. 2000 2.000 _ 
— Total! - ш m 12.500 13.400 13.200 13,500 13.900 
Greece, feronickel — о о оо о О 5 5 777 77 19.235 17.740 18,670 16.640 ' 8.269 
India" | П ИИН 
Ferronickel : -- (13) (13) (13) (13) 
. Ferronickel magnesium | = 41 52 93 88 
" DES С 4) 
Nickel sulfate -- 19049) _ | (04 (049 __ 
Төш. — 7 Сс 52 93 88 
Indonesia, ferronickel _ Н Е 7.338 14.474 18,532 ' 17,566 ' 12,550 
Јарап: Г Е – mE f 
Ferronicke _ | 76,390 66,668 68,346 59,259 58,936 
Mea | 2 29,399 29.254 30,402 34,861 ' 30,200 
m z = > eS Е х ге 
Oxide sinter 56,700 53,877 60,151 54,900 57.190 
Chemicals. с D /|.2208 25334 ) ^ 2270 — 2,333 — L671 
отш О 164,697 152,330 161,169 151,353 ' 147,997 
Korea, Republic o ^ ^ ^ ee ST 
Sear а БА сое E _ к РР 
Ferronickel xd ка 
_ Fe eb К 
Metal (15) 5 ($8 (5 ____ mu 
Zo MS Е 5 ио Я 15) 2.506 21,609 Р 
Тога! (15) (15) ( ; 
C T ова ee ee —— 2 800 7,100 4,700 
Kosovo, ferronickel* u р 
P RM 2 NE | 10,942 15,321 15,026 11,990 
Macedonia, ferronickel 8,141 ` у ; 
Morocco, chemi Iss ME 130 125 125 125 125 
с meg ex 48,723 44,954 37.467 38.230 
New Caledonia, ferronickel 46,738 , , 2 22 
Norway, metal 7 84,886 81,974 87,590 88,7 B 
ке, M QE Er Уве есеј Hec Ио эшта e e 475 
Poland, chemicals!’ О 453 465 475 475 
Russia: _ = ee 
uu NND 158 15,565 
. High-nickel пе EMEN 12,600 14,436 17,111 16, | , 
МЕГ тетик тшш тышы 4,290 ' 4,490 ' 4,690 ' 4,905 5,125 
_Metal ^^ 17049 255,045 248,363 242,409 231270 — 


See footnotes at end of table. 
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ТАВГЕ 12—Continued Е 
NICKEL: WORLD PLANT PRODUCTION, BY COUNTRY AND PRODUCT ' 


(Metric tons of contained nickel) 


= 


— 


—— 


——— 


————— 


Country and product? 2005 2006 | 207 2008 2009 _ 
Russia— Continued: | am m 
~ Oxide sinter 4,075 2,713 235 - - 
Chemicals — T 320 зоо 3400 __ 29% _ 20 
Total - и 273,644 ' 280,184 ' 273,499 ' 266372' 260,660 
Аїпса: 
ad high-nickel BEEN 90 100 5,000 4,300 а 
“Metal 42,400 41,800 34,400 30,200 ' 34,000 
~ Chemicals" "° CON 7,400 (7600 _ _ 6800 | 680 $690 _ 
^ Teal — ——— 49,890 ' 49,500 ' 46,200 ' 41,300" 41,600 
Taiwan, metal a (15) (15) (15) (15) (15) 
‘Ukraine, ferronickel” mE 14211 ' 15.223 ' 12,074 ' 16,224 ' 12392 
United Kingdom, metal”! 37,127 36,770 34,064 41,000 ' 17,800 
Venezuela, ferronickel NEN = 16,900 16,600 15,700 ' 10,900 " 10,400 — 
Zimbabwe, тега! E 
_ Refined from domestic nickel ore 7,500 5.510 ° 4,500 3,400 = 
Toll refined from imported nickel feed" m 5.700 9000 | 9.500 10,300 1 590 
__ Toa _ | 13200. 14.510 ê 14,000 13,700 5,000___ 
_ Grand total 1,310,000‘ — 1,350,000 1,440,000 ' 1.400.000 ' 1,380,000 
^ QOfwhich: 
^ — Ferronickel, including ferronickel magnesium 301,000 ' 332,000 ' 395.000 ' 350,000 ' 363,000 
Metal _ | Е 730,000 741,000 748,000 742.000" 1775.00 
Oxide sinter 99,900 95,700 100,000 89,400 ' 91,700 
Chemicals, including nickel sulfate 15,400 16,200 14,800 14,600 13,800 
___ Unspecified и .159,000 ' 168,000 ' 179,000 '_ | 203,000" 13800 _ 


Estimated. Preliminary. ‘Revised. -- Zero. 


! World totals and estimated data are rounded to no more than three significant digits; may not ad 


d to totals shown. 
2Table includes data available through August 13, 2010. 


ln addition to the countries listed, North Korea is thought to have produced metallic nickel and (or) ferronickel, but information is inadequate 
to make reliable estimates of output levels. Several countries produce nickel-containing matte, but output of nickel in such materials has been 
excluded from this table to avoid double counting. Countries producing matte for export are listed in table 11. 


‘Class II products with a nickel content of less than 99%. Includes oxides and oxide sinter. Excludes intermediate nickel-cobalt sulfide matte, 
regulus, and speiss for further refining. 


‘Brazil produced nickel carbonate (an intermediate product for metal production), in metric tons: 2005—21,116; 2006—21,630; 2007— 
20,796; and 2008—09— 20,800 (estimated). 


SNickel contained in products of smelters and refineries in forms that are ready for use by consumers. Figures include the nickel content of 
nickel oxide sinter exported to the Republic of Korea and Taiwan. More information can be found in footnote 15. 


"Figures for ferronickel and chemicals were derived from data published by Beijing Antaike Information Development Co. Ltd. Figures for 
electrolytic and other class I nickel are based on data provided by the China Nonferrous Metals Industry Association and the International 


Nickel Study Group. In 2006-09, China also produced nickeliferous pig iron from lateritic ores imported from Indonesia, New Caledonia, and 
the Philippines. 


* Reported figure. 


9 | ый] 
Cuba also produces nickel sulfide and ammoniacal liquor precipitate, but because they are used as feed material elsewhere, they are not includ 
to avoid double counting. More information can be found in table 11. 


10 . А 
Most of the production is extracted from imported raw materials. 


T 
nns by Eramet Group for Sandouville. Excludes secondary production from spent rechargeable batteries. 
Fiscal year ending March 31 of that stated. 


1347: > Р 
Vidarbha Nickel Pvt. Ltd. of Nagpur, Maharashtra State, has produced ferronickel from spent nickel catalysts, but no production data к 
available. 


T 
"Nickel sulfate жаз produced in the past as a byproduct at the Ghatsila copper smelter in Jharkhand State. The facility is capable of producing 
390 tons (gross weight) per year of nickel sulfate, but no production data were available. 


1 - ~ , 
*Nickel metal production for the Republic of Korea and Taiwan are not included because the production is derived wholly from imported 


metallurgical-grade oxides and to include them would result in double counting. Metal production figures are as follows, in metric tons: ReP 


of Korea: 2005—26,300 (estimated); 2006—28,085; 2007—28,675; 2008— 28,653; and 2009—28,000 (estimated). Taiwan: а 
11,000 (estimated). dat ; 


ublic 


16 
On February 17, 2008, the Kosovo Assembly declared independence from Serbia. 
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TABLE 12—Сопипџед 
NICKEL: WORLD PLANT PRODUCTION, BY COUNTRY AND PRODUCT"? 


Nickel content of nickel sulfate. Most of the nickel sulfate was а byproduct of the concentrating, smelting, and refining of domestically — 
mined copper ores. Some production, however, may have been derived from imported nickeliferous raw materials that were blended with the 
domestic copper concentrates. 

"Includes ferronickel chromium and Ni-resist cast iron. 

Includes nickel sulfate plus exported metal in concentrate. 

"May include nickel in remelt alloys derived from scrap. 

?! Includes nickel contents of chemicals. 

раа represent production from matte imported from Botswana and nickel sulfate imported from South Africa. 
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TABLE 13 


eS 


Resource 
grade 
"— Project and company' 


TI ERR: 


LATERITE PROJECTS SC HEDULED FOR COMPLETIO 


(% nickel) metric tons)? 


N, BY YEAREND 2015 
ЕЕ ее ЕЕ 
Estimated Annual 
resources production capacity 
(thousand (metric tons of 


contained nickel) 


М иске! product 


_ 2010 Brazil “Onca-Puma 1.72 110,000 58,000  Ferronickel. 
(Para) Міпегас̧до Опса Рита 0.75 314,000 
= Vale Inco ЈУ С з з у шә взек Е oes Laa ie eiaa Пре ees 
~ 201 о | New Caledonia Vale Nouvelle-C alédonie' 1.34 96,000 60,000 Nickel oxide. 
(Southern) Vale Inco Nouvelle-Calédonie S.A SA 2.01 24,000 
Vale Inco Ltd., Société de Participation Minière 1.70 83,000 
du Sud Calédonien S.A.S., and Sumitomo 
consortium WOES eee RUM DN 
.— 2011 Australia Lucky Break (Circular Laterite and Dingo Dam) 0.82 590,000 730 Nickel carbonate. 
(Queensland) Metallica Minerals Ltd. and Metals Finance 0.82 48,000 
Corp. 0.75 _ 490.000 _ mee 
208 Brazil  BamoAlt | DS © 130 3,500 36,000  Ferronickel. 
(Goias) Anglo American plc 1.27 16,600 
145 61,000 MOM n ТИ 
|. 201l Madagascar Ambatovy (Ambatovy and Analamay deposits) 1.12 — 44,000 60,000 Nickel metal powder 
Sherritt International Corp., Sumitomo Corp., 0.99 81,000 and briquettes. 
South Korean consortium, and SNC-Lavalin 
Group Inc. ccs 
2011 Рарџа New Guinea Ramu m 091 76.000 33,000 Nickel-cobalt 
(Madang) China Metallurgical Group Corp. consortium, 1.01 67,000 hydroxide. 
Highlands Pacific Ltd., and Mineral Resources 
"mE И РТА _ Development Со. NER ud 
2012 Burma Tagaung Taung Б 2020 = 40,000 — 22,000 Ferronickel. 
(Thabeikkyin, China Nonferrous Metals Mining Group Co., 
"TED Mandalay) Ltd. and Government of Burma vul dee) 
2012 Indonesia. миома оо n | 1.50 500,000 7,500 Direct shipping ore- 
(Sulawesi) PT Sinosteel Indonesia Mining poe са 
2012 Philippines Adlay-Cagdianao-Tandawa 1.61 5,800 5,000 П. 
(Surigao del Norte СТР Construction and Mining Corp. 1.58 13,000 
mE and Surigao del Sur) m MEE 
2013 Australia Yerilla (Aubils, Boyce Creek, and Jump-up 1.01 22.000 5,000 Iron-nickel-cobalt 
(Western Australia) Dam) 0.77 110,000 alloy. 
Heron Resources Ltd. and Ningbo Shanshan 
Ма Co. Ltd. 
2013 New Caledonia Koniambo (saprolite ores) 2.54 21,000 60,000 Ferronickel. 
(Northern) Xstrata Nickel and Soc. Miniere du Sud 2.45 54,000 
т => Pacifique S.A. 2.50 83,000 "MEME css 
2013 Philippines Agata | — 100 1400 7.500 Ore initially. 
(Surigao del Norte) Mindoro Resources Ltd. 1.16 3 640 
0.98 8,400 
1.18 17,000 
— 2014 Australia M = Be к= АНН" 
arlborough (Coorumburra, Slopeaway, and 0.99 12,000 63,000 Metal. 
(Queensland) Whereat)” 0.91 43,000 
ae ... Gladstone Pacific Nickel Ltd. 0.88 6000 
2014 Оо. Nomico-Greenvale (Bell Creek, Greenvale, 0.81 | 46,000 10,000 Ро. 
Kokomo, and Minnamoolka deposits) 
== Metallica Minerals Ltd. 
2014 Australia NiWest (Eucalyptus, Hepi, and Mt. Kilkenny) 1.18 19,000 30,000 Nickel-cobalt 
(Western Australia) GME Resources Ltd. 1.14 8.500 sulfide. 
S 3 MENO 1.13 STOO enn Se 
2014 Do. Kalgoorlie ПН йш 
7 х10е. 
= agg Hero Resources La 0.69 270,000 hydro 
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TABLE 13—Continued 
NICKEL: NEW LATERITE PROJECTS SCHEDULED FOR COMPLETION, BY YEAREND 2015 


Estimated Annual 


Projected Resource resources — production capacity 
year of first Country grade (thousand (metric tons of 
production — (state/province) uH .. Project and company! |... Mickel) . metrictons) contained nickel) Nickel product 
2014 Cameroon Nkamouna and Mada 0.68 60000 — 3,2200 Cobalt-nickel 
(East Province) Geovic Cameroon PLC. 0.62 61,000 sulfide. 
— —— e o а LLL .. 0.58 . 183,000 
2014 Kazakhstan Shevchenko 0.85 21,000 — — 15,700 Ferronickel ог 
(Kostanai Oblast) ОАО Mechel 0.77 83,000 nickel-cobalt 
M een E. ——— > jc ee __ 5.984 _ 32,000 _ hydroxide. 
2014 Philippines Mindoro/Sablayan (Buraboy, and Kisluyan, 0.83 220,000 60,000  Nickel-cobalt 
(Mindoro Oriental) — Shabo areas) 0.77 88,000 sulfide 
Aglubang Mining Corp., local partner of and Intex intermediate, 
et es EEE | Resources ASA Е 7 initially, 
2014 Philippines Taganito (8) (8) 30,000 Nickel-cobalt 
(Surigao del Norte Sumitomo Metal Mining Co. Ltd. and Nickel sulfide 
— .... and Surigao del Sur) Asia Corp. | — | intermediate. 
2014 Philippines _ Acojeand Zambales — 1.09 34,000 24,500  Nickel-cobalt 
(Zambales) DMCI Holdings, Inc., Rusina Mining NL, 1.01 16,000 hydroxide. 
—— and European Nickel PLC | 1.18 24,000 р 
2014 Turkey |  Caldag mE Е таз 33,000 21,000 _ Do. 
(Manisa) European Nickel PLC and Jiangxi Rare 
Earth and Rare Metals Tungsten Group 
TEMA Co., Ltd. PREX ые е НИМ HEN 
2015 Albania | Devolli and Kokogllave 1.19 22,000 15,000 Оо. 
Balkan Resources Inc. and European 1.21 14,000 
LEE НИ Nickel PLC | M 1.20 30,000 _ кары 
2015 Вай Araguaia (Pau Preto, Serra do Tapa, and Vale 1.44 16.000 36,000  Ferronickel. 
(Рага) dos Sonhos) 1.31 89,000 
eats =. Xstrata Nickel | "PD 1.30 | 18,000 : = 
2015 Do. | © Jacaré —— 1.19 99,000 34,000 Ро. 
Anglo American plc 1.16 81,000 
1.54 $ 25,000 
1.36 ? 85,0000 — — MEM 
"UU. б C79 т 1.25 124,000 46,000 Metal or oxide. 
C C— — Vale Inco Ltd. = _ _ _ 080 148,000 — 
2015 Сһпа Yuanjiang | 0.91 430,000 5,000  Nickel-cobalt 
(Yunnan) Yuanjiang Nickel Co., Ltd., subsidiary of intermediate. 
gens Sino-Platinum Metals Corp., Ltd. о ORE 
2015 Са ^ ^ — JasCamariocas 1.32 110,000 22,500  Ferronickel. 
(Holguin) Government of Cuba, Ferroniquel S.A., 
eui uot en Re re and others Н | . сс = Е 
2015 Guatemala Ни Fenix saprolite (pyrometallurgical process) 2.09 5 7,700 22,700 Do. 
(Izabal) Cia. Guatemalteca de Niquel S.A., subsidiary of 1.87 ? 28,000 
. 9 1.80 ° 9,700 
rs ы ылы сы! „си. Hudbay Minerals Inc. uf. жоо Dec и ТОЕ НЕР T UE 
2015 Indonesia Weda Bay (Boki, Mokot, Pintu, and Santa 1.45 154,000 60,000 NA. 
(Halmahera Island) Monica deposits) 1.53 123,000 
PT Weda Bay Nickel (Eramet Group and 
=. Mitsubishi Corp.) and РТ Апека Tambang - Е, ccu uec Lue ыйа Зоб 
2015 Indonesia BEN Sorowako and Bahodopi mines 1.87? 48,000 22,000 Ore for blending and 
(Sulawesi) PT International Nickel Indonesia TBK subsequent 
conversion to 
_ matte. — 
2015 Philippines Pujada Mati ld 1.30 200,000 50,000  Nickel-cobalt 
(Davao Oriental) Hallmark Mining Corp. and Austral-Asia intermediate. 


ERROR .LinkMiningCop." — 1 
Do. Ditto. NA Not available. 7 is 
‘Company names reflect organizational structure as of December 31, 2009. BHP Billiton Group is a dual listed company comprising BHP Billiton Ltd. and BHP 


Billiton Plc. Vale Inco Ltd. is a wholly owned subsidiary of Companhia Vale do Rio Doce. 


TABLE 13—Continued 
NICKEL: NEW LATERITE PROJECTS SCHEDULED FOR COMPLETION, BY YEAREND 2015 


"Gross weight, dry. "Estimated resources" are rounded to no more than two significant digits. When two or more data sets are listed, the first resource data 
represent measured resources; the second, indicated resources; and the third, inferred resources. 


Оп December 19, 2008, the name of the project —Goro— was changed to Vale Inco Nouvelle-Calédonie. 


*Vale Inco Nouvelle-Calédonie was renamed Vale Nouvelle-Calédonie in May 2010. 
"Saprolite. 


“The Marlborough ores would be supplemented with ores from the mines of Societe des Mines de la Tontouta and Societe Miniere Georges Montagnat in New 
Caledonia. 


"Vale Inco Ltd. withdrew from the Kalgoorlie Nickel Project in July 2009 after spending $34 million on feasibility studies. 
"Nickel Asia Corp. could provide ore from several mine sites on Mindanao Island. 


"HudBay Minerals Inc. acquired Skye Resources Inc. in August 2008. 


Proprietary process currently under development by Centre de Recherche de Trappes (France). 


!'In December 2009, BHP Billiton Group withdrew from the Ријада project and sold its 40% interest to its local partner, Asiaticus Management Corp. (AMCOR). 


Sources: Company annual reports, presentations, and press releases; CRU International. Ltd. 
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ТАВГЕ 14 
NICKEL: NEW SULFIDE PROJECTS SCHEDULED FOR COMPLETION, BY YEAREND 2015 


Annual — 


production 
Estimated capacity 
Projected Resource resources (metric tons 
year of first Country grade (thousand — of contained 
production! — (state/ province) . .., Project and company” (% nickel) metric tons)! nickel) Nickel product 
2009/2011 Canada Nickel Rim South 1.65 _ 2800 18.000 Ore. m 
(Ontario) Xstrata Nickel 1.48 2,500 
= "MENS 1.40 — — 13,000 
2010 Australia Lounge Lizard* 4.83 630 2300 Do — 
— 2o _ (Western Australia) Kagara Ltd. and Western Areas NLC 437 _ 520 
2010 Ро. Spotted Quoll 5.90 $ 1,700 10,000 Concentrate. — 
Western Areas NL 6.40 ° 230 
E ос 4.10 * 1,700 
2010/2012 Canada Fraser Morgan - |. 194 4400 600 Or. ^ — 
(Ontario) Xstrata Nickel 1.81 2,400 
са. ла 1.70 1,800 
2010 Do. Мема  — о о 0.70 870 2,600 Do 
лл __ o ____ _ Liberty Mines пе — u m ECT NNNM 
2010" Do Shakespeare 0.33 5 12,000 4,100 Ore initially. 
Ursa Major Minerals Inc. 0.37 1,800 Concentrate. 
Quoi eei eT оте РОЛИГИ _ 0.37 700 2 
2011 Australia Sinclair (underground) (9) (9) 5,500 Concentrate. 
—-. _______ (Western Australia) Xstrata Nickel Australasia” m ==“ 5 
2011 Сапада Totten (plus new Clarabelle mill addition) 0.74 6,000 8,200 Do. 
— . _ __ (Ontario) _  . . A Vale Inco Ltd. m Е 0.75 550 | 
2012 Australia Cosmic Boy and Diggers"! 1.46 !: 2,100 7,000 Рә. 
(Western Australia) Western Areas NL 2.40 '3 380 
1.00 ^ 10,000 mE mu 
_ 2012 Finland — _ Kevitsa m mm 0.31 110,000 10,000 ро, 
(Lappi) First Quantum Minerals Ltd. 0.30 55,000 
TN ____0.22 290,000 RN НИ 
2012 F штапа Outokumpu Copper (formerly Kylylahti copper- 0.17 620 1,400  Zinc-cobalt-copper- 
(Pohiois) cobalt) 0.20 7,500 nickel concentrate. 
EN Altona Mining Ltd." 0.18 310 РИ 
2012 Vietnam _ Ban Phuc 2.68 16 1,700 6,400 Concentrate. 
(Son La) Asian Mineral Resources Ltd. and Son La 1.94 16 170 
Mechanical Engineering JSC 0.59 7 13,000 
0.56 ' 7,400 mE ЕЕ 
2013 United States Баре 3.47 3,600 17,300 Ро. 
CNN (Michigan) Kennecott Minerals Co. 3.16 _ 500 M тыа ла 
2013 United States _ — NothMet — 0.08 580,000 7,100 Concentrate initially. 
(Minnesota) PolyMet Mining Corp. 0.08 230,000 Byproduct nickel- 
| cobalt hydroxide. 
3004. Australia Prospero Е 6.39 22 10,000 Concentrate. 
| . 10 6.42 
(Western Australia) Xstrata Nickel Australasia 60 40 | 
2014 — Canada Makwa (formerly Maskwa) 0.55 poss i 4,2200 ^ Do. 
| : 0.25 l, 
E coup em шо а: 0.59 10,000 11,000 Ро, 
Victory Nickel Inc. 0.50 39,000 
0.53 13,000 А 
— 2014 = Canada Nunavik/South Raglan (Allammaq, Mesamax, 0.93 560 6,800 Do. 
(Quebec) Mequillon, Expo, Ivakkak, and TK deposits) 0.93 21,000 
Jilin Jien Nickel Industry Co., Ltd. and 0.73 5,200 
Ventures Inc." Lordi 
_ 2014 China „со аргоок mo 0.50 30,000 5,000 Ро. 
= __ (Gansu) Jinchuan Group Ltd. А 


ее footnotes at end of table. 
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TABLE 14—Continued 
NICKEL: NEW SULFIDE PROJ ECTS SCHEDULED FOR COMPLETION, BY YEAREND 201 $ 


___________----- 


— Annual 
production 
Estimated capacity 
Projected Resource resources (metric tons 
year of first Country grade (thousand of contained | 
production. | (state/province) _ _ Project and company __ _ (% nickel) metric tons) nickel) — — Nickel product — 
2014 Tanzania Kabanga 2.48 14,000 10,000 Concentrate. 
(Kagera region) Barrick Gold Corp. and Xstrata Nickel 2.65 24,000 
290 —— 16000 — — ——— 
5014 ^ United States — — "Birch Lake, Maturi, Spruce Road 0.18 ° — 130,000 8,600 — Byproduct nickel 
(Minnesota) Franconia Minerals Corp. 0.17 ?! 40.000 cobalt hydroxide. 
0.25 °? 120.000 
0142 380000 _ |. сое 
2015 Australia — — New Morning/Daybreak 3.70 '6 320 3,000 От. 
(Western Australia) Western Areas NL 3.50 !^ 93 
0.90 '' 1,100 
0.90!” 660 o _ __ 
205 Do = Sherlock Bay ^ 040 25.000 8,500 — Bioleachate 
Australasian Resources Шй. о 10 | precipitate. 
2015 Canada ^ Onaping Depth | 2.67 15.000 10,000 Ог. 
HRS (Ontario)  Xstrata Nickel _ : 3.600 _ 1.200 MODE 
2015 Finland Kuhmo (Arola, Peura-aho, Hietaharju, 0.55 6,000 3.000 Concentrate. 
(Оши) Sika-aho, and Маага) 
_ _ | o .— Altona Mining Ltd." and Polar Mining Oy | = быы: ints tie ды, poe ee 
2015 Russia Kun-Manie (Vodorazdelny, Ikensoe, 0.61 3,700 16,000 Do. 
(Amur) Maly Krumkon, and Falcon) 0.48 48,000 
"S Amur Minerals Corp. 0.54 12000 . у... x99 
2015 South Africa ба ее 0.8 = 409.00 24000 Matte. 
(Mpumalanga) Anglo Platinum Ltd., Aquarius Platinum Ltd., 0.18 313,000 
and Industrial Development Corp. of South 0.17 53,000 
um Africa ^ _ m = Аа ПИ re 
2015 United States Nokomis/Maturi Extension ~~ 7 77920 550,000 10,800 — Byproduct nickel- 
(Minnesota) Twin Metals Minnesota LLC (Duluth Metals 0.21 270,000 cobalt sulfide ог 
PES | Ltd. and Antofagasta PLC) ас hydroxide. _- 
2015 Zimbabwe Hunters Road ү сс 5 ^ "054 45,000 — 77 73000 Concentrate. 
NM ee  BinduraNickelCop. — — 1. MEN с 
Do. Ditto. ui oeuvre em 


| T | 
Two years аге shown for selected newly commisioned projects where the company is ramping up production. 


| us 7 Jus 
C ompany names reflect organizational structure as of December 31, 2009. BHP Billiton Group is a dual listed company comprising BHP Billiton 
Limited and BHP Billiton Plc. Vale Inco Ltd. is a wholly owned subsidiary of Companhia Vale do Rio Doce. 


3 : (53 x 98 і 
Gross weight, dry. "Estimated resources" аге rounded to no more than two significant digits. When two or more data sets are listed, the 
data represent measured resources; the second, indicated resources; and the third, inferred resources, unless otherwise specified. 


ane Lounge Lizard deposit was to be developed as part of Western Areas NL’s Flying Fox underground operation. 
Open pit. 


SUnderground. 


first resource 


Jas . : 
Jilin Леп Nickel Industry Co., Ltd. (China) acquired 51% of Liberty Mines in April 2009. 
“Тези shipments of ore were made in 2008. 


9 у à ; + 
The Sinclair deposit remains open at depth. 


10 ee | a il 
The Sinclair mining complex was acquired by Xstrata Nickel from Jubilee Mines NL in February 2008. Work was suspended temporarily 1n am 
2009 in response to weak nickel prices. 


не Diggers Rocks, Diggers South, Purple Haze, and Seagull resources. 
Diggers areas, probable ore reserves. 

Cosmic Boy area indicated resources. 

'4 Diggers areas indicated resources. 


15 е 
| AONA Mining Ltd. was created when Universal Resources Ltd. merged with Vulcan Resources Ltd. in February 2010. 
Massive sulfides. 


Disseminated sulfides. 
18 . 
Mustang Minerals Corp. was also evaluating the potential of resources at the nearby Mayville property. 


191.4. А 5 

Jilin Леп Nickel Ind 10. 

P | usuy Co., Ltd. and Goldbrook Ventures Inc. completed their acquisition of Canadian Royalties Inc. on January 12, 20 
Birch Lake deposit indicated resource. 
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TABLE 14—Continued 
NICKEL: NEW SULFIDE PROJECTS SCHEDULED FOR COMPLETION, BY YEAREND 2015 


? Birch Lake deposit inferred resource. 
Маши deposit resource. 
к Spruce Road open pit resource. 


М Aquarius Platinum Ltd. acquired Ridge Mining plc in July 2009 and took over management of Sheba's Ridge in August. 


Sources: Canadian Minerals Yearbook 2008, 2009; company annual reports, presentations, and press releases; and CRU International, Ltd. 
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NIOBIUM (COLUMBIUM) AND TANTALUM 
By John F. Papp 


Domestic survey data and tables were prepared by Robin C. Kaiser, statistical assistant, and the world production table was 


prepared by Lisa D. Miller, international data coordinator. 


In 2009, U.S. niobium apparent consumption (measured in 
contained niobium) was 4,210 metric tons (t), 50% less than 
that of 2008; U.S. tantalum apparent consumption (measured 
in contained tantalum) was 473 t, 25% less than that of 2008. 
No domestic mine production of niobium or tantalum ore was 
reported. The leading use of niobium was as an alloying element 
in high-strength low-alloy steel. The leading use of tantalum 
was in electronic capacitors. 


Legislation and Government Programs 


The Defense National Stockpile Center (DNSC) planned to 
dispose of niobium and tantalum materials under its fiscal year 
2009 Annual Materials Plan (AMP) and announced the fiscal 
2010 plan. The DNSC sold no niobium or tantalum materials 
in calendar year 2009. The DNSC’s fiscal year 2010 AMP set 
maximum disposal goals for niobium and tantalum materials 
(niobium materials measured in contained niobium, and 
tantalum materials measured in contained tantalum) as follows: 
columbium metal, 4,536 kilograms (kg), and tantalum carbide, 
1,814 kg (Defense National Stockpile Center, 2009, p. 1). The 
DNSC suspended the sale of niobium and tantalum materials 
while it performed a congressionally directed review of the 
stockpile configuration (Defense National Stockpile Center, 
2008, p. 1-2). 


Production 


The major marketable niobium materials are ferroniobium, 
nickel-niobium, and niobium metal, ore, and oxide. The major 
marketable tantalum materials are tantalum metal, ore, and 
powder. In 2009, neither niobium nor tantalum domestic mine 
production was reported. The Kougarok prospect, on the Seward 
Peninsula in Alaska, hosts significant tantalum resources in a 
lithium-fluorine granite (Hudson, 1998, р. 151—153; Navigator 
Exploration Corp., 2003, р. 2). 


Consumption 


Domestic data for niobium and tantalum materials were 
developed by the U.S. Geological Survey (USGS) by means 
of the “Columbium (Niobium) and Tantalum,” “Consolidated 
Consumers,” and “Specialty Ferroalloys” surveys. For niobium 
and tantalum materials, there was one respondent to the 
Columbium (Niobium) and Tantalum” canvass, about 70 
respondents to “Consolidated Consumers” canvass, and one 
respondent to the “Specialty Ferroalloys” canvass. 

In the United States, niobium was consumed by the 
metallurgical industry; tantalum, by the electronics industry. 
Niobium masteralloys—ferroniobium and niobium-nickel 
alloy—were consumed to produce steel and superalloys. About 
75% of world niobium consumption was for the production 
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of microalloyed steel (Companhia Brasileira de Metalurgia e 
Mineração, undated c). Tantalum was consumed to produce 
capacitors and superalloys. More than 70% of tantalum is 
consumed by the electronics industry, and most of that goes into 
making capacitors (Serjak and others, 2002). 


Prices 


Niobium and tantalum materials are not openly traded. 
Purchase contracts are confidential between buyer and seller; 
however, trade journals report composite prices of tantalite 
based on interviews with buyers and sellers, and traders declare 
the value of niobium and tantalum materials that they import or 
export. 

The price of tantalite ore peaked in mid-2005 at about 1094 
more than the pre- and post-peak price after which it remained 
unchanged until it rose by more than 40% in 2007 compared 
with the previous 17 months unchanging price when it peaked 
at yearend. In 2008, the tantalite ore price remained unchanged 
after declining by 6% from the 2007 yearend peak price. In 
2009, the price of tantalite ore continued its decline, decreasin 
by 22% by yearend to values similar to those reported in earl i 
2007 . The price of tantalite ore did not appear to have been : 
driven up in 2008 as those of other metals had been; however 
the subsequent decline of metal Prices in 2008 and 2009 | 
appeared to have also affected tantalite ore price. 


Foreign Trade 


Niobium and tantalum material expo , 
the United States included о. юн плин to 
metal, ore, and oxide, and tantalum metal and ore i M ete 
values of foreign trade of these niobium and tantalum ^ the 
were $84 million for exports (47% less than that шоо 
5289 million for imports (45% less than that of 2008 8) and 

The United States exported 195 t of niobium = | 
niobium materials (79% less than that of 2008) and i ined in 
4,400 t of niobium contained in niobium material и 
than that of 2008) (table 1). The United States ex $ (52% 
of tantalum contained in tantalum materials (5 о 3 
"i 2008) and imported 798 t of tantalum contai d i 
materials (38% less than that of 2008 ) (table 2 ш tantalum 


less 
26t 


World Industry Structure 


mineral concentrates; Australia | . 
Mozambique were the leading с еа oe 
concentrates. Tantalum-bearing tin slags, whi 
from tin smelting, Principally from Asia Аш. \ 
are another source of tantalum. The leading Hsc 


e Мїпегасао (CBMM) in Brazil and IAMGOLD Corporation 
(Niobec Mine) in Canada. The leading tantalum ore and 
concentrate producers were Talison Minerals Pty. Ltd. (Wodgina 
Mine) in Australia and Metalurg Group (Mibra Mine) and 
Mineração Taboca S/A (Pitinga Mine) in Brazil. Other tantalum 
producers were Cabot Corp. (Tanco Mine) in Canada, Noventa 
Ltd. (Morropino Mine) in Mozambique, and Yichun Tantalum 
Co., Ltd. (Yichun Mine) in China. 

As much as 97% of 2008 world niobium production resulted 
from the mining pyrochlore mineral [(Na,Ca),Nb,O,(OH,F)] 
in Brazil and Canada. Steelmaking, primarily high-strength 
low-alloy and stainless steels, accounted for about 90% niobium 
use. The niobium-containing high-strength low-alloy steel was 
use in automobiles, construction, and gas pipelines; the stainless 
steel in automobiles (Roskill Information Services Ltd., 2009a, 
р. 1-3). 

About 70% of 2008 tantalum world production resulted from 
the mining of tantalum-containing minerals with an additional 
794 from synthetic tantalum ore and the remainder from 
recycling (Roskill Information Services Ltd., 2009b, p. 8). 

The tantalum industry, traditionally shrouded in secrecy, 15 
comprised of (in order of material flow) a mining component 
that typically extracts ore and produces a concentrate, а 
processing segment that converts concentrate into an oxide or 
metal, a parts manufacturing segment that uses the oxide or 
metal material to produce such components as capacitors or 
superalloys, and a product manufacturing sector that uses the 
parts, such as capacitors, in electronic devices, such as cellular 
telephones (Firman, 2008). World supply by source in 2008 
was about 71% from primary production (mining), 20% from 
recycling, 7% from tin slag, and 2% from inventory (Wallwork, 
2008). Tantalum world consumption was estimated to have 
increased at an average annual rate of 696 from about 1991 
through 2006 (Ruffini, 2008). 

Tantalum-bearing minerals were considered to be among the 
“conflict minerals" [minerals identified as a driving force for 
the conflict in the Congo (Kinshasa)], and production, trade, 
processing, and use of tantalum has come under international 
scrutiny (Global Witness Ltd., 2009, p. 4). Transparency of 
material movement will probably contribute to the reduction of 
illicit material trade and encourage legitimate mining operations 
by permitting the tracing and auditing of the supply chain (Ma, 
2009). Since those who trade in illicit minerals could reasonably 
be expected to hide the origin of their material, independent 
third-party verification is necessary. The Electronic Industry 
Citizenship Coalition and the Global e-Sustainability Initiative 
studied the tantalum issue and developed a process to support 
and promote environmentally and socially responsible practices 


(Electronic Industries Citizenship Coalition, 2010, p. 21-22; 
Resolve Inc., 2010, p. 14-19). | 


World Review 


The USGS reported on world niobium-containing carbonatite 
deposits. USGS reported deposit models and grade and tonnage 
types based on 58 well-explored and partially mined deposits in 
several countries. Results were presented as figures showing the 
cumulative proportion of deposits versus the tonnage or grade 
of the deposit. About one-half of the 55 carbonatite deposits 
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studied had 0.2396 niobium pentoxide (Nb,O, average grade 
(Berger and others, 2009, p. 14). 

Burt (2010) estimated tantalum resources by geographic area, 
by resource character (known, inferred, or deposit), and by host 
rock type based on about 100 projects. Bond estimated known 
resources of 153,000 t of tantalum, of which 44% was in South 
America, 27% in Australia, 13% in Asia, 12% in Africa, and 
594 in North America. Know resources were distributed among 
in apogranite (61%), carbonatite (7% ), pegmatite (25%), and 
placer (7%) host rock types. Close to 85% of production in 
2002 came from pegmatite based ore bodies making them the 
most significant resource to production. Since they host sucha 
large fraction of resources, apogranite hosted deposits are likely 
to become more important in the future. No production came 
from carbonatite deposits. Tantalum resources were found to 
be abundant and geographically distributed with Australia and 
Brazil being the leading host countries. 

Australia. —The Government of Western Australia reported 
that tantalite production was 105 t of contained tantalum 
pentoxide (Та,О,) in 2009 compared with 680 t of contained 
Ta,O, in 2008 (Government of Western Australia, Department 
of Mines and Petroleum, 2010. p. 23). Australia reported that. 
as of December 31, 2008, Joint Ore Reserves Committee i 
(JORC)-compliant proven and probable ore reserves (as 
in company annual reports and reports to the Australian 5% 
Exchange) for niobium were not available; and for Te 
19.000 t of contained Та,О, (Geoscience Australia, 2009, р. >} 

Talison Minerals Pty. Ltd. suspended production at the ; 
Wodgina Mine, the world's leading producing operation 0 : 
tantalum ore, owing to the global financial downturn and a 
market share going to central Africa, where tantalum miner? 
were mined under conditions of armed conflict and human 
rights abuses [northeastern regions of Congo (Kinshasa) т 
Talison sought to educate consumers about conflict mining 
to secure long-term contracts (Emery, 2010, р. 79). У 

Capital Mining Ltd. (Phillip) reported inferred xt и 
55 million metric tons (Mt) containing niobium, pid 
metals, at a concentration of 80 grams per metric ton (8) | | 
niobium dioxide (NbO,) at the Narraburra prospect abou a 
kilometers (km) northeast of Temora, New South w p 
received results from gravity separation of drill и, 
planned bulk sample treatment (Capital Mining Ltd., 2 

‚ 17-18). 
i Orion m Limited (East Brisbane). formerly Queens 
Gold and Minerals Ltd., prospected for niobium and ei i 
At Walwa, Orion found 83 parts рет million (р) i Grants 
100 ppm Nb,O, based on rock sampling. Orion drille 
Gully (Orion Metals Limited, 2009). 

Galaxy Resources Limited (Perth) prospec 
at Mount Cattlin in Western Australia State near the 
Ravensthorpe. Galaxy reported proved reserves of 2. M 
containing 135 ppm Ta,O, and probable пон О. 
containing 151 ppm Та,О, to a cutoff grade of 0." ® Resources 
Galaxy reported starting mine development (Galaxy 
Limited, 2010, p. 2—7). | 

Brazil. CBMM ome niobium ore from the n 
carbonatite complex (19°40' S, 46°57' W) near Атах e 
Minas Gerais State, and beneficiated the ore at the m! 


ted for tantalum 
town 9 
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site by selectively extracting the pyrochlore minerals from 
which niobium oxide is separated (Filho and others, 2009). 
The deposit contained 440 Mt of ore reserves at an average 
grade of 2.5% to 3% Nb,O, that could be mined by open pit 
methods (Riffel, undated). CBMM produced ferroniobium, 
nickel-niobium, niobium metal, and high-purity ferroniobium, 
and had production capacities of 90,000 metric tons per year 
(уг) of ferroniobium, 3,000 t/yr of high-purity ferroniobium 
and nickel-niobium, and 210 t/yr of niobium metal (Companhia 
Brasileira de Metalurgia e Mineração, undated а, b). Anglo 
American Brazil (a subsidiary of Anglo American plc) mined 


2. pyrochlore from a carbonatite deposit. Catalào Mine (47°48' W, 


18°08’ S) is comprised of three open pit mines and a processing 
facility near the city of Catalào, Goiàs State. Anglo reported 
that Catalão mined 906,700 t of ore and processed 873,500 


з tofore containing 9.3 kilograms of niobium per metric ton 
(kg/t) of ore to produce 5,100 t of contained niobium in 2009. 


JORC-compliant proved and probable reserves were 12.2 Mt at 
1.17% Nb,O, containing 142,000 t of niobium (Anglo American 
ple, 2010, p. 156, 176). 

Mineracáo Taboca, which was acquired by MINSUR S.A. 
(Peru), mined columbite at the Pitinga Mine (0947'01" N, 
60°04'43” W) in Presidente Е igueiredo Municipality, Amazon 
State. Taboca produced a ferroniobiumtantalum alloy containing 
45% niobium, 4.5% tantalum, and 25% iron (Mineração Taboca 
S/A, undated a, b). 

Angel Mining plc (formerly Angus & Ross plc) prospected for 
tantalum via St. Andrews Mining Ltd., 64% owned by Angel, 
at the Caicara project in Rio Grande do Norte State. Angel 
liquidated St. Andrews’ assets paying the former chairman with 
the company's remaining assets (Angus & Ross plc, 2008, p. 37; 
Angel Mining plc, 2009, p. 3). 

Canada.— Canada reported niobium mine production of 
4,330 t of contained Nb,O, and tantalum mine production 
of 29 t of contained Ta,O, in 2009 compared with 4,400 t of 
contained Nb,O, and 53 t of contained Ta,O, in 2008. Niobium 
was produced in Quebec, and tantalum, in Manitoba (Natural 
Resources Canada, 2009, 2010). 

American Manganese Inc. (formerly Rocher Deboule 
Minerals Corp.) (2010) reported finding no significant niobium 
value in five holes at two locations on previously untested 
carbonatite showing about 1 km from the Lonnie carbonatite 
deposit in British Columbia, where previous exploration had 
assayed 0.20% Nb,O,. Avalon Rare Metals Inc. (Toronto, 
Ontario) (formerly Avalon Ventures Ltd.) prospected for 
niobium and tantalum at its Thor Lake (about 62?06'20" N, 
112*36' W) and Separation Rapids properties. Avalon undertook 
metallurgical work to recover tantalum and niobium from Thor 
Lake core samples (Avalon Rare Metals Inc., 2010, p. 3-7). 

Commerce Resources Corp. (Vancouver, British Columbia) 
Prospected for niobium and (ог) tantalum at the Blue River 
(east of Quesnel, British Columbia), Eldor (south of Kuujjuaq, 
Quebec), and Carbo (northeast of Prince George, British 
Columbia) properties that host carbonatite deposits. Commerce 
Planned an NI 43—101-compliant estimate of Fir, Verity, and 
Upper Fir deposits, which comprise the Blue River project 
(Commerce Resources Согр., 2010). Commerce estimated that, 
at a cutoff grade of 150 g/t tantalum, the Upper Fir deposit 
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contained 8.6 Mt of indicated resources at a grade of 209 g/t 
Ta,O, and 1,373 g/t Nb,O, content per metric ton of ore and | 
inferred resources of 5.5 Mt at 208 g/t Ta,O, content per metric 
ton of ore and 1,350 g/t Nb,O, (Gorham, 2007, p. 39). 

IAMGOLD mined niobium contained in pyrochlore mineral 
from the Saint-Honoré carbonatite deposit at the Niobec Mine 
(about 48?32' N, 71909' W) 15 km northwest of Chicoutimi, 
Quebec. Niobec mill production capacity was 4,500 t/yr of 
niobium. The mill produced concentrate, from which Niobec 
produced Nb,O, that was then converted to standard grade 
(6696 niobium) ferroniobium by aluminothermic reduction. 
IAMGOLD expected to complete a paste backfill plant and 
mill expansion in 2010. The mill expansion was to increase 
throughput by 24%. IAMGOLD reported that niobium mine 
production in 2009 was 4,100 t of contained niobium compared 
with 4,400 t in 2008 and 4,300 t in 2007. IAMGOLD reported 
32.086 Mt of proven plus probable ore reserves containing 
181,300 t of Nb,O, (average ore grade of 0.59% Nb,O, ). In 
2009, Niobec mined 1.773 Mt of ore, milled 1.755 Mt of ore, 
and produced 4,106 t of niobium (IAMGOLD Corporation, 
2010, p. 41, 60, 149). 

Tantalum Mining Corp. of Canada Ltd. (near Lac du Bonnet, 
Manitoba) suspended mine production at its tantalite mine in 
Manitoba during fiscal year 2009 citing current ore inventory 
levels and other currently available ore sources as the reason 
(Cabot Corporation, 2010, p. 6). 

 Taseko M ines Limited (2009) deferred prospecting for 
| а! its Aley prospect owing to economic conditions. 
ae а т. Aley niobium prospect in northern British 
made in Taseko's POM d % lk с“ PENA d 
MM ыш T (2010a). Taseko identified the 
ey asset (Taseko Mines Limited 
2010Ь). { 

Niocan Inc. 
resources ee dia са мсн 
indicated resources at an aver MS i ом 
on a cutoff grade of 0.4094 М pip dosis RUE in 
near Oka, Quebec. di: niobium deposit 

MDN Inc. 
бча buat caia 5 | а ү ze 
Niobium project north of La En um Сеш 

por nae aint-Jean, Quebec, and reported 

that the property (49°30' М, 72°49" W) had indicated 
of 25.75 Mt containing 0.186% Nb,O, and 199 | 
ii estimated a 25-year mine life starting with Open pit 
production followed by underground mini . 

| ning. МОМ projected 
production of 1.133 Џуг of Nb,O, and 220 t/yr of K TaF 
d | million metric tons per year (Mt/yr) Fun a 2 
production. MDN planned a feasibility study 


€sources 
ppm Та,О.. 


-Of-mine ore 


Inc., 2010a, p. 59). 


Sarissa Resources Inc (2009a) 
purchased th 
property (48°00' М, 83906" W) in Ontario io 
to have niobium minerals ( | as reported 
niobium mineralization ext 


China.—The leading tantalum mining areas were at 
Yichun, Jiangxi Province, and Nanping. Fujian Province 
(Fetherston, 2004, p. 78-79). TiChun Tantalum & Niobium 
Mine (27°38'58.10” N, 114?31'4.06" E) produced tantalum and 
niobium concentrate (Yichun Tantalum Co., Ltd., undated). 

King-Tan Tantalum Industry Co. Ltd. in Shishi Industrial 
Zone, Yifeng County, Ј iangxi Province, produced niobium 
and tantalum products (King-Tan Tantalum Industry Co. Ltd., 
undated). Ningxia Non-ferrous Metals Smeltery (a state-owned 
enterprise) produced niobium and tantalum products (Ningxia 
Non-ferrous Metals Import & Export Corp., undated). 

Congo (Kinshasa).— Katanga. Kivu, Maniema, and Orientale 
Provinces in the eastern part of Congo (Kinshasa) host 
columbite-tantalite deposits known locally as coltan (Fetherston, 
2004, p. 71). Shamika Resources Inc. (Montreal, Quebec, 
Canada) prospected for tantalum and niobium through Shamika 
Congo Kalehe SPRL (Shamika Resources Inc., undated). 

Egypt.—Tantalum Egypt JSC [Gippsland Ltd. (C laremont, 
Australia) and the Government of Egypt] planned to mine 
tantalite from the Abu Dabbab and Nuweibi deposits. Gippsland 
reported Abu Dabbab (25°20'59.42" М, 34°13'30.07” E) 
reserves were 15.2 Mt at 260 g/t Ta,O, proven and 15.04 Mt 
at 250 g/t Ta,O, probable; resources were 15.2 Mt at 290 
g/t Ta,O, measured, 17.3 Mt at 250 g/t Ta,O, indicated, and 
12 Mt at 200 g/t Ta,O, inferred. At Nuweibi (25° 12'3.09" 

М. 34°29'56.15" E), resources were 48 Mt at 147 g/t Ta,O, 
indicated and 50 Mt at 140 g/t Ta,O, inferred. H.C. Stark Group 
GmbH (Goslar, Germany) committed to buy 300,000 kg/yr 

of contained Ta,O, for the first 10 years. Gippsland estimated 
mine development cost at $175 million and planned to produce 
a concentrate containing 55% Ta,O,. Producing a concentrate 
reduces transportation cost and limits combined uranium (as 
U,O,) and thorium (as ThO,) to less than 0.1% (Gippsland Ltd., 
2009, p. 7-12). 

Gabon.—Eramet Group considered developing the Mabounié 
deposit (Eramet Group, 2010, p. 70). 

Greenland.—The Motzfeldt intrusion, a part of the Igaliko 
complex of southern Greenland, hosts localized niobium and 
tantalum mineralization associated with pyrochlore (McCreath, 
2009). Ram Resources Limited (Perth, Australia) planned 
to acquire the Motzfeldt project (near 81915' N, 46? W) and 
to conduct a drilling program there (Fetherston, 2004, p. 69 
71-82; Ram Resources Limited, 2010, p. 1). | 

Malawi.—Globe Metals & Mining Limited (West Perth 
Australia) (20092, р. 4-10) reported updated resources for 
the Kanyika Niobium project (about 12°38' S, 33°38' E). 


At a cutoff grade of 0.15% Nb.O,, Globe reported JORC- 


compliant indicated resources of 13.2 Mt containing 48,590 t 
of МЬ.О, (0.36% average grade) and 2,120 t of Ta,O (0 016% 
average grade), and inferred resources of 42.1 Mt containing 
117,900 t of Nb,O, (0.28% average grade) and 5,470 t Ta,O 
(0.01396 average grade). Globe planned to ime its i: 
resource estimate, to validate a process flowsheet previously 
developed in a scoping study, and to demonstrate ferroniobium 
production. Globe (2009b, p. 9, 14, and 16) estimated that 

for a capital expenditure of $151.7 million it will probabl 
produce 3,000 t/yr of niobium contained in um] 94 


t of Ta,O,, and uranium oxide. Globe and Thuthuka Group 


52.4 
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Limited (Gauteng, South Africa) (TGL) formed a joint venture 
to develop the Kanyika property. Globe and TGL planned to 


develop a bankable feasibility study in support of production 580 N 
planned to start up in 2012 (Thuthuka Group Limited, 2009). | 3x 

Mozambique.—Noventa Limited (St. Helier, United sumat 
Kingdom) reported probable reserves of 7.80 Mt containing ar 


Nub. 
Же 


2,255 t of Ta,O, at Marropinno (16?30' 5, 37°54' E) and 
3 61 Mt containing 1,673 t of Ta,O, at Morrua (16°16' $, 
37°52' Е) (Noventa Limited, 2007, p. 127-129). Noventa pul 
Marropino Mine, which had been operating intermittently since 
2003, on care-and-maintenance status in May and planned to 
restart production from tailings in 2010 with a modified plant 
and mine plan. The Marropino Mine was connected to the 
national power grid. Review of the production process found 
that process recovery, anticipated to be 60%, was only 30%. It 
was found that about one-half of the run-of-mine ore was too 
big to be processed and that the ore size distribution needed to 
be reduced. A comminution circuit was added to address this 
problem. Mineralogical, textural, and chemical work showed 
that recovery could be improved by reducing particle size to less 
than 1 millimeter and that the tantalum grains do not appear t0 
be included in the mica, permitting the mica to be removed early 
in the beneficiation process (Noventa Limited, 20108. р. 8-13; z 
c). Noventa planned to restart production in 2010 (Noventa i 
Limited, 2010b). № 
Pacific Wildcat Resources Corp. (Canada), a mineral i 
exploration company, acquired Tantalum Mineracao € - 
Prospeccas Limitada, which held licenses for tantalum Е 
exploration in the Alto Lingonha belt, Zambezi Provence (abou 
15?45'10" S, 33?15'10" E) near the Muiane Mine, à histo 
tantalum producer. Pacific also purchased a tantalum treatmen 
plant (Pacific Wildcat Resources Corp., 2010a, 5). Fe 
Saudi Arabia.—Tertiary Minerals ple planned to evaluate | 
feasibility of developing the Ghurayyah tantalum-niobium pi 
earth deposit subject to receiving а new exploration license 
it applied for in 2007 (Tertiary Minerals plc. 2009, p. 2 5). 


Outlook 


In a study on emerging-technology driven em 
demand, raw material production capacity developmen! 
was found to be similar to emerging-technology develop" 
time permitting raw materials supply development | 
place along with emerging-technology development hedra 
turbulence (that is, price volatility caused ру mismal¢ У i 
materials supply and demand) was posited to result ue 
inability of raw materials production capacity деме 
{о Кеер ир мић emerging-technology demand. This SP 
resulted from the inability of raw materials producer? 
identify emerging technologies soon enough an 
of information about raw material demand ап 
development rates for emerging technologies. “А alized 
cost can be the leading cost of manufacturing 10 indus 
countries that depend on imported raw materials. * : 
observed that world economic growth тау determine 
demand increase for mass-produced raw materials m ion of 
world economic growth rate of 3.8% per yea pue Tantalum 
commodities in 2030 would be 2.4 times that Or ology thet 
consumption in micro capacitors and medical tecn® 
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accounted for 39% of 2006 tantalum production was estimated 
to increase to 101% of 2006 tantalum production in the year 
2030. Niobium consumption in micro capacitors and ferroalloys 
that accounted for 1% of 2006 niobium production was 
estimated to increase to 3% of 2006 niobium production in the 
year 2030 (Angerer and others, 2009). 

Niobium.—The principal use for niobium was as an additive 
in steelmaking, mostly in the manufacture of microalloyed 
steels. The production of high-strength low-alloy steel was the 
leading use for niobium, and the trend for niobium consumption, 
domestically and globally, was expected to continue to closely 
follow that of steel production, as the steel industry is estimated 
to account for as much as 90% of niobium consumption. 
(Additional information about the steel industry can be found 
in the [ron and Steel chapter of the USGS Minerals Yearbook, 
volume I, Metals and Minerals.) Consumption of niobium, 
however, does not mirror trends in overall steel production, 
as only 10% of steel products contain niobium. The leading 
nonsteel use of niobium was in superalloys for, among other 
applications, aircraft engines. 

The long-term growth of niobium use was interrupted by 
the economic downturn of 2008-09. Niobium is used in high- 
strength low-alloy steels consumed by pipeline, automobile, 
and construction industries. Greater demand for natural gas was 
expected to result in increased demand for pipeline steel. The 
sharp decline in demand for automobiles and in construction 
that started in 2008 was part of the current economic cycle. 
Recovery of these markets was expected to revive demand for 
niobium. It was reported that globally the unit consumption of 
niobium per metric ton of steel produced was 55 to 60 g/t, while 
that of highly economically developed countries was 100 g/t and 
of China was 40 g/t, suggesting significant potential for niobium 
consumption growth as China's economy develops (Roskill 
Information Services Ltd., 20092, p. 124-125). 
| Tantalum.—Consumers relied heavily on tantalum 
inventories and huge quantities of highly contentious and 
Politically sensitive, low-cost columbite and tantalite from the 
Congo (Kinshasa) that appeared to have displaced producers 
In the conventional supply chain, because an estimated 40% 
of tantalum mine production was put on care-and-maintenance 
Status in 2008 and 2009 including mines in Australia, Canada, 
and Mozambique. The mainstream industry sought a way to 
exclude illegal columbite and tantalite from the supply chain. 
lt was thought that a ban on such material by the United States 
and the European Union was possible. New production projects 
n Canada, Egypt, and Saudi Arabia offered the possibility that 
new mines could be brought into production between 2011 and 
2013. It was anticipated that as global economy recovered, so 
(00 would demand for tantalum (Roskill Information Services 
Ltd., 2009b, р. 21-23). 

: In the midst of consumer industry concern over a possible 
ntalum shortage that could result from world economic 
i of demand exceeding mine production capacity 
evelopment, Zogbi (2010) estimated 2009 world tantalum mine 
о capacity, excluding Australia and Mozambique, (о ђе 
Е fed = tantalum (equivalent to 845 Џуг of Ta,O,, 1,031 t/yr 
кош е) and recycling production to be 544 Uyr of tantalum 
quivalent to 633 t/yr of Та,О,, 772 t/yr of tantalite). Australian 
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production capacity was estimated to be 854 t/yr of tantalum 
(equivalent to 993 tyr of Ta,O,, 1,211 t/yr of tantalite) (Talison 
Minerals Pty. Ltd., 2007), and Mozambican, 83 Uyr of tantalum 


(equivalent to 96 t/yr of Ta,O,, 117 t/yr of tantalite) (Noventa 
Limited, 2010a, p. 12). Based on these estimates, 2009 world 


tantalum production capacity was about 3,590 t/yr 

of tantalum, while projected 2009 demand was 2,460 t of 
tantalum based on 4% annual growth rate from 2006, which was 
enough production capacity to meet demand with Australian 
production closed as was the situation. World demand for 2013 
was projected to be 2,900 t of tantalum, an amount that could be 
met from 2009 mine and recycling production capacity. 


References Cited 


American Manganese Inc., 2010, American manganese reports on Artillery 
Peak manganese plans and Lonnie/Virgil explorations: Vancouver, British 
Columbia, Canada, American Manganese Inc., March 9. (Accessed 
April 1, 2010, at http://www.americanmanganeseinc.com/american- 
manganese-reports-on-artillery-peak-manganese-plans-and-lonnievirgil- 
explorations/.) 

Angel Mining plc, 2009, Annual report and accounts 2009: Kirkbymoorside, 
United Kingdom, Angel Mining plc, February 28, 49 p. (Accessed 
April 23, 2010, at http://www.angelmining.com/assets/files/ 

Angel Mining plc - Stats 10 09 09 Final v2 (2).pdf.) 

Angerer, Gerhard, Manscheider- Weidemann, Frand, Lüllmann, Ame, Erdmann 
Lorentz, Scharp, Michael, Handke, Volker, Marwede. Max, 2009, Raw | 
materials for emerging technologies— The influence of sector-specific 
feedstock demand on future raw materials consumption in material-intensive 
emerging technologies: Brussels, Belgium, European Commission 
Februrary 2, 15 p. (Accessed August 3, 2010, via | 
http://www.isi.fraunhofer.de/isi-en/service/presseinfos/2009/ 
pri09-02.php? WSESSIONID=4093e654bfa2a5151 948 led6atb840 le.) 

Anglo American pic, 2010, A strategy for unlocking value—Annual re | rt 
2009: London, United Kingdom, Anglo American plc, February 10 Пе: 
(Accessed April 22, 2010, at http://ar09.angloamerican.solutions ih is 
com/downloads/Anglo American 2009 Annual Report.pdf.) dd 

Angus & Ross plc, 2008, Annual report and accounts 2008: Kirkbym orsid 
United Kingdom, Angus & Ross plc, August 29, 5] p. EA oorside, 
May 6, 2009, at http://www.angusandross.com/ files/ 
AR-Annual-Report-2008. pdf.) 

зли: н 10, Management discussion and analysis of 

: the twelve months ended August 31, 2009: Т 
Ontario, Canada, Avalon Rare Metals Inc., August 31, 16 (А aes Oronto, 
April 6, 2010, at http://avalonraremetals.com/ с ia 
Avalon MDA 2009 08 31.pdf. - ~ 

Berger, V.l., Singer, D.A.. and Orris, G.J., 2 ` T€ 
explored deposits of Nb and RO о и о 
U.S. Geological Survey Open-File Report 2009-1139 i eas sis 
April 29, 2010, at http://pubs.usgs.gov/ot/2009/| І 39/o2009. ronde 

Burt, Richard, 2010, Tantalum—A rare metal in abund се”. "1139 text pdf) 
Tantalum-Niobium International Study Center iS d Belgium, 
Cabot Corporation, 2010, Annual report 2009: Bostan M o. 141, March, 7 p. 
E р. (Accessed July 1, 2010, at http://phx.corporate = © 
xternal.File?item-UG XS 
a LN SOSUQIMZY 3MDMwfENoaWxkSUQ9MzY y 


Capital Mining Ltd., 2010, Annual re i 
| Ltd., ; port 2009: Philli ali 
Capital Territory, Australia, Capital Mining Ltd., Cu E 
April 7, 2010, at http://www.capitalmining.com.au/Anny E 
CMY 101 AnnualReport2009.pdf.) à 
Commerce Resources Corp.. 2010, M i 
" ‚ Management discussi | 
(ог (ће уеаг епдед Остођег 31, 2009: Vancouver е 
голаса Commerce Resources Corp., 9 p. (Accessed April OU 
http://www.commerceresources.convi/pdt/Q4 Oct 3] 2009 d 
Companhia Brasileira de Metalurgia e Mineração, [undated 1. ANDAL) 
and operations—Production: São Paulo, Brazil ы. ше 
Brasileira де Metalurgia e M ineracdo. (Accessed April 2.5 i 
http-/www.cbmm.com.br/english/index.html) КРКА 
Companhia Brasileira de Metalurgia e Mineração [undated]b, Mi 
у - Mine 


and operations— Production capacity: Sáo Paulo Brazil Companhi 
; 5 anhia 


| Reports/ 


52.5 


Brasileira de Metalurgia е Mineração. (Accessed April 22, 2010, via 

http://www.cbmm.com.br/english/index html.) 

Companhia Brasileira de Metalurgia е Mineração, [undated]c, The history 
of niobium: São Paulo, Brazil, Companhia Brasileira de Metalurgia е 
Mineração. (Accessed July 1, 2010, via http://www.cbmm.com.br/english/ 
index.html.) 

Defense National Stockpile Center, 2008, Strategic and critical materials 
operations report to Congress—Operations under the Strategic and C ritical 
Materials Stock Piling Act during the period October 2007 through 
September 2008: Fort Belvoir, VA, Defense National Stockpile Center news 
release, 69 p. (Accessed May 22, 2009, at https://www.dnsc.dla.mil/Uploads/ 
Materials/esolomon 5-21-2009 1 3-29-4 20080psReport.pdl.) 

Defense National Stockpile Center, 2009, Annual materials plan for FY 2010: 
Fort Belvoir, УА, Defense National Stockpile Center news release DNSC- 
10-2962, 1р. (Accessed July 19, 2010, at https://www.dnsc.dla.mil/Uploads/ 
NewsRelease/agreen 10-1-2009 9-6-1 6 2962 AMP 201 0.pdf.) 

Electronic Industries Citizenship Coalition, 2010, Annual report: Electronic 
Industries Citizenship Coalition, 2010, 27 p. (Accessed June 25, 2010, at 
http;//www.eicc.info/documents/AnnualReport.pdf .) 

Emery, Kate, 2010, Talison leads charge to halt ‘blood’ tantalum: Perth, 
Australia, The West Australian, January 16. (Accessed April 7, 2010, at 
http://www.talisontantalum.com/pdf: s/TalisonNews 20100116.pdf.) 

Eramet Group, 2010, 2009 Results: Paris, France, March 8, 107 p. (Accessed 
April 30, 2010, at http://www.eramet.fr/us/PRODUCTION GALLERY. 

C ONTENT/DOCUMENTS/Presentation/ERAMET. RESULTS 2009 pdf.) 

Fetherston, J.M., 2004, Tantalum in Western Australia: Perth, Australia, Western 
Australia Geological Survey Mineral Resources Bulletin 22, 162 p. 

Filho, A.l., Riffel, B.F., and de Faria Sousa, C.A., 2009, Some aspects of the 
mineralogy of CBMM niobium deposit and mining and pyrochlore ore 
processing—Araxá, MG, Brazil: Araxá, Minas Gerais, Brazil, Companhia 

Brasileira de Metalurgia e Mineração, 15 р. (Accessed April 5, 2009, at 
http://www.chmm.com.br/english/capitulos/mine/ geology/some.pdf.) 

Firman, Carl, 2008, Tantalum—Charged for business: Global Capital Magazine, 
October, p. 23, 24, 26. (Accessed April 15, 2009, at http://www.noventa.net/ 
pdf/presentations/eGloCap Oct08 Tantalum.pdf .) 

Galaxy Resources Limited, 2010, Annual report 2009: Perth, 

Australia, Galaxy Resources Limited, October 20, 35 p. (Accessed 
April 7, 2010, at http://www.galaxyresources.com.awdocuments/ 
GX YannualfinancialreportDecember2009Final_002.pdf. .) 

Geoscience Australia, 2009, Australia's identified mineral resources 2009: 
Canberra, Australia, Geoscience Australia, 105 p. (Accessed April 7, 2010, at 
http://www.ga.gov.au/image_cache/GA] 6805.pdf.) 

Gippsland Ltd., 2009, Annual report 2009: Gippsland Ltd., Claremont, Australia, 
October, 76 p. (Accessed April 27, 2010, at http://www.gippslandltd.com/ 
announcements/documents/Gippsland Annual Report 2009.pdf.) 

Global Witness Ltd., 2009, Faced with a gun, what can you do?: London, United 
Kingdom, Global Witness Ltd., 2009, 107 p. (Accessed June 25, 2010, via 
hitp://www.globalwitness.org/fwag/index.html.) 

Globe Metals & Mining Limited, 2009a, Annual report 09— Рог the year ended 
30 June 2009: West Perth, Australia, Globe Metals & Mining Limited, 80 p. 
(Accessed March 12, 2010, via http://www.globemetalsandmining.com.au/ 
exchange_releases.php?mid=2009&title=Exchange Releases.) 

Globe Metals & Mining Limited, 2009b, Globe Metals & Mining investor 
update, Africa Down Under Conference: West Perth, Australia, Globe Metals 
& Mining Limited, September 4, 33 p. (Accessed March 15, 2010, via 
http://www.globemetalsandmining.com.au/ | 

gen announcement.php?title-Corporate Presentations.) 

Gorham, John, 2007, Technical report on the Upper Fir tantalum-niobium- 
bearing carbonatite: Vancouver, British Columbia, Canada, Commerce 
Resources Corp., June 20, 66 p. (Accessed November 19, 2009, at 
http://www.commerceresources.com/ i/pdf/NI43-101 UpperF граде.) 

Government of Western Australia, Department of Mines and Petroleum 
2010, Statistical digest 2009: East Perth, Australia, Government | 
of Western Australia, Department of Mines and Petroleum, 45 p. 
е http://www.dmp.wa.gov.au/documents/ 

EM Mineral and Petroleum Statistic Digest 2009.pdf.) 

Hudson, Travis, 1998, Alaska resource data file— Teller quadrangle: U.S 
Geological Survey Open-File Report 98-328, 235 p. (Accessed M 
March 9, 2010, at http://ardf.wr.usgs.gov/ardf data/Teller.pdf.) 

IAMGOLD Corporation, 2010, Raising the bar—Annual report 2009: 
Ontario, Canada, IAMGOLD Corporatio Visi л 

n, March 25, 152 p. (Accessed 


52.6 


depos 
Wm. + 
kache | 


April 28, 2010, at http://www. iamgold.com/Theme/IAmGold/files/ 
AR 2009.pdf.) u 

King-Tan Tantalum Industry Co. Ltd., [undated], Corporate profile: Shishi, 
China, King-Tan Tantalum Industry Co. Ltd. (Accessed June 29, 2010, at 
http://www. king-tan ccom/eabout.asp?id= 13.) | 

Ma, Tiffany, 2009, China and Congo's coltan connection: Washington, 

DC, Project 2049 Institute, Futuregram 09-003, June 22, 1 p. 
(Accessed July 6. 2010, at http://project2049.net/documents 
china and congos coltan connection pdf.) 

McCreath, J.A., 2009, Petrology and petrogenesis of the Motzfeldt Te- 
mineralisation, Gardar Province, South Greenland: St. Hilier, United 
Kingdom, University of St. Andrews, June 25. (Accessed Арп! 29, 2010, at 
http://hdl.handle.neu] 0023/845.) 

MDN Inc. 20102, Financial report 2009: Montreal, Quebec. Canada, MDN к. |“ 
March, 61 p. (Accessed April 1. 2010, via http://www.sedar.com/.) 

MDN Inc. 2010b, NI 43—101 technical report preliminary economic е 
of the Crevier niobium project, final report: Montreal, Quebec, Canada, MD: 
Inc., March, 103 p. (Accessed April 1, 2010, via http://www 

Mineração Taboca S/A, [undated]a, Products—Ferro niobium tanta 
Мапашт, Amazonas, Brazil, Mineração Taboca S/A. (Accessed 
April 22, 2010, at hip://www.mtaboca.com.brieng/empresa/dades р) 

Mineração Taboca S/A, [undated]b, The company—History: Manaum. 
Amazonas, Brazil, Mineração Taboca S/A. (Accessed April 22, 2010, at 
http://www. mtaboca.com. br/eng/empresa/dados.asp.) | | 

Natural Resources Canada, 2009, Revised statistics of the mineral production 
of Canada, by province, 2008: Ottawa, Ontario, Canada, Natural Resources 
Canada, 6 p. (Accessed April 6, 2010, at http://mmsd.mms.nrean.gc-@ 
stat-stav prod-prod/PDF/2008. pdf: .) 

Natural Resources Canada, 2010, Preliminary estim 
of Canada, by province, 2009: Ottawa, Ontario, Canada, Natural R 
Canada, 6 p. (Accessed April 6, 2010, at http://mmsd.mms.nrcan Бе" 
stat-stat/prod-prod/PDF/ 2009p.pdf.) 

Navigator Exploration Corp., 2003, Annual report 2 
Columbia, Canada, Navigator Exploration Согр., 2 
February 26, 2010, via http://www.sedar.com/search/ 
search form en.htm.) 

Ningxia Ран Metals Import & Export Corp., [undated]. im pis 
Shizuishan City, China, Ningxia Non-ferrous Metals Import & Expo 
(Accessed June 29, 2010, at htp;/www.nniec.com/aboutus htm) cent 

Niocan Inc., 2010, Modèle géologique et estimation des ressources я 
de niobium S-60, Oka, Québec: Montrea 


jum alloy: 


ate of the mineral producti 


002: Vancouver, British 
4 p. (Accessed 


1, Quebec, Canada, Niocan Inc. 


205 p. (Accessed April 1, 2010, via http;//www.sedar.com/.) m 

Noventa Limited, 2007, Noventa Limited Admission Document: in 
United Kingdom, Noventa Limited, March 15, 295 Р. (Access рїї) 
May 10, 2008, at http://www.noventa.neUpdf/admission. do DE nd 

Noventa Limited, 2010a, Annual report and financial statements" (Acc " 
2009: St. Helier, United Kingdom, Noventa Limited, June, 88 P. 
June 29, 2010, at http;//www.noventa.net/reports/annu? 
ar 2009 full.pdf.) 

Noventa Limited, 2010b, Marropino production | | 
United Kingdom, Noventa Limited news release, April 23. ! P- 
April 28, 2010, at http://www.noventa.net/pdl/ i 
23042010 marropino roduction гесопитепсез.р“ vin 

Noventa Limited, 201 Wy nme findings on tantalum reser М 
tantalum recovery in Mozambique): St. Helier, United King ^ : engi 
Limited media release, June 23, 1 р. (Accessed June 29, 201 G 62010000 
noventa.net/ pdf/improve_tantalum_recovery _in_mozamba е №: 

Orion Metals Limited, 2009, Queensland Gold & Minerals ann 17,2010 
East Brisbane, Australia, Orion Metals Limited, April. (A | 
at http://www orionmetals.com.aw/pdt/asx/20080701_ а. ТЕ m 

Pacific Wildcat Resources Согр., 201 Оа, An emerging near-term 19, (Acces 

producer: West Kelowna, British Columbia, Canada, за Wildcat — 
August 26, 2010, at роль pacificwildcat.com/PDFS 8 Jan 3010. ! 
Resources Corp - Emerging Near Term Tantalum Producer Гая » М 

Pacific Wildcat Resources Согр., 2010b, Pacific wildcat jui Canada. расте 
for mozambican property: West Kelowna, British Colum sid 
Wildcat Resources Corp. news release, March 1. (Аб ке Я 
at http;//www.pacificwildcat.com/PDFs/Pacific prin 280) 
Emerging Near Term Tantalum Producer - January | oject in sou 

Ram Resources Limited, 2010, RAM to acquire Motzfeldt p m-niobiu™ 
Greenland— Potentially host to world class bulk tonnage 


| герой? 


St, Helier, 


recommences- 
(Ac 


m 
ERALS YEARBOOK 


_— ИЙ 


U.S. GEOLOGICAL SURVEY MIN 


deposit: Perth, Australia, March 17, 12 p. (Accessed April 29, 2010, at 
http://www.ramresources.com.au/ content/documents/783.pdf.) 

Resolve Inc., 2010, Tracing a path forward—A study of the challenges of the 
supply chain for target metals used in electronics: Washington, DC, Resolve 
Inc., April, 45 p. (Accessed June 25, 2010, at http://www.resolv.org/eiscm/ 
documents/Tracing a Path Forward-A Study of the Challenges of the - 
Supply Chain for Target Metals Used in Electronics.pdf.) 

Riffel, B.F., [undated]. Mine and operations—Geology—Niobium resources: 
São Paulo, Brazil, Companhia Brasileira de Metalurgia e Mineração. 
(Accessed April 22, 2010, via http://www.cbmm.com.br/english/index.htmnl.) 

Roskill Information Services Ltd., 2009a, The Economics of Niobium, 2009: 
London, United Kingdom, Roskill Information Services Ltd., 222 p. 

Roskill Information Services Ltd., 2009b, The Economics of Tantalum, 2009: 
London, United Kingdom, Roskill Information Services Ltd., 152 p. 

Ruffini, Antonio, 2008, Africa remains key to future tantalum supply: 
Engineering and Mining Journal, September, p. 68, 70, 72. (Accessed 
April 14, 2009, at http://www.noventa.net/pdt/africa_key_sep08.pdf.) 

Sage, R.P., 1987, Study 34—Geology of carbonatite-alkalic rock complexes 
in Ontario—Nemegosenda Lake alkalic rock complex, District of Sudbury: 
Toronto, Ontario, Canada, Mines and Minerals Division, Ontario Geological 
Survey, 132 p. (Accessed March 31, 2010, at http://www.geologyontario.mndm. 
gov.on.ca/mndmfiles/pub/data/imaging/S034/S034.pDf?expires=20 1004011017 
28&secretname-mndm& id-&ticket-599eccef43b37b8c191497dc412112 14.) 

Sarissa Resources Inc., 20092, Consolidate financial statements (unaudited) 
as of December 31, 2008: Chapleau, Ontario, Canada, Sarissa Resources 
Inc., 10 p. (Accessed March 30, 2009 at http://www.sarissaresources.com/ 
media/2008Q4.pdf.) 

Sarissa Resources Inc., 2009b, Nemegosenda drilling update: Chapleau, 
Ontario, Canada, Sarissa Resources Inc. press release, December 1. 
(Accessed June 30, 2010, at http://www.sarissaresources.com/pages/posts/ 
sarissa-resources-inc.-nemegosenda-drilling-update76. php.) 

Sarissa Resources Inc., 2009c, Nemegosenda magnetic anomaly of 
potential identified: Chapleau, Ontario, Canada, Sarissa Resources 
Inc. press release, December 14. (Accessed June 30, 2010, at 
http://www.sarissaresources.com/pages/posts/sarissa-resources-inc.- 
nemegosenda-magnetic-anomaly-of-potential-identified77.php.) 

Serjak, W.A., Seyeda, Hady, and Cymorek. C.G., 2002, Tantalum 
availability—2000 and beyond, in CARTS 2002— Capacitor and Resistor 
Technology Symposium, 22d, New Orleans, LA, March 25-29, 2002, 
Proceedings, p. 133-141. 

Shamika Resources Inc., [undated], A diverse portfolio of mineral exploration 
projects in Africa: Montreal, Quebec, Canada, Shamika Resources Inc. 

(Accessed April 28, 2010, via http://www.shamikaresources.com/index.cfm.) 

Talison Minerals Pty. Ltd., 2007, Talison and the outlook for tantalum feedstock 
supply: Tantalum-Niobium International Study Center Congress, 48th, Rio de 
Janeiro, Brazil, October 21-24, 2007, Presentation, 32 slides. (Accessed 
April 18, 2009, at http://www.talisontantalum.com/pdfs/ 

2007 48th TIC Talison Presentation Website.pdf.) 

Taseko Mines Limited, 2009, Annual report 2008: Vancouver, British Columbia, 
Canada, Taseko Mines Limited. March 27, 29 p. (Accessed April 30, 2010, at 
http://www.tasekomines.com/i/tko/T KO AR 2008.pdf.) 

Taseko Mines Limited, 2010a, Annual report 2009: Vancouver, British 
Columbia, Canada, Taseko Mines Limited. (Accessed June 28, 2010, at 
http://www.tasekomines.com/i/tko/pdf/TKO AR F Y 2009.pdf.) 

Taseko Mines Limited, 2010b, Taseko Mines Limited—Setting the new 
standard in porphyry development: Vancouver, British Columbia, Canada, 
Taseko Mines Limited fact sheet, F ebruary. (Accessed April 1, 2010, at 
http://www.tasekomines.com/i/pdf/TKO FactSheet Feb2010. pdf.) 

Tertiary Minerals plc, 2009, Annual report for the year ended 30 
September 2009: Macclesfield, United Kingdom, December, 40 p. 

(Accessed July 19, 2010, at http://www.tertiaryminerals.com/uploads/ 
Tertiary Minerals Annual Report 2009.pdf.) 


NIOBIUM (COLUMBIUM) AND TANTALUM—2009 


Thuthuka Group Limited, 2009, Thuthuka partners Globe at Kanyika: 
Gauteng, South Africa, Thuthuka Group Limited news release, 
September 15. (Accessed March 30, 2010, at ћир:// 
www.thuthukagroup.com/news-kanika.htm.) 

Wallwork, Paul, 2008, Challenges facing the tantalum industry: Perth, 
Australia, Talison Minerals Pty. Ltd. (Accessed April 30, 2009, via 


http://www.talison.com.au/.) 
Yichun Tantalum Co., Ltd., [undated], Yichun Tantalum & Niobium Mine— 


Mine profile: Yichun, China, Yichun Tantalum Co., Ltd. (Accessed 
April 23, 2010, at http://www.yctnk.com/english/index.htm.) 

Zogbi, D.M., 2010, Tantalum supply chain faces unprecedented challenges: 
Winnipeg, Ontario, Canada, Jayde Online, Inc., October 20. (Accessed 
August 24, 2010, at http://www.goarticles.com/cgi-bin/ 
showa.cgi?C-2100061.) 


GENERAL SOURCES OF INFORMATION 
U.S. Geological Survey Publications 


Columbium (Niobium). Ch. in Metal Prices in the United States 
Through 1998, 1999. 
Columbium (Niobium). Ch. in Mineral Commodity Summaries, 
annual. 
Columbium (Niobium) and Tantalum. Ch. in United States 
Mineral Resources, Professional Paper 820, 1973. 
Columbium (Niobium) Recycling in the United States in 1998. 
Ch. in Flow Studies for Recycling Metal Commodities in the 
United States, Circular 1 196-A—M, 2004. 
Historical Statistics for Mineral and Material Commodities in 
the United States. Data Series 140. 
Niobium (Columbium) and Tantalum. International Strategic 
: ums be Summary Report, Circular 930—M, 1993 
antalum. Ch. in Metal Prices | | | | 
nes rices in the United States Through 
Tantalum. Ch. in Mineral Commodity Summaries annual 
Tantalum Recycling in the United States in 1998. Ch In FI 
Studies for Recycling Metal Commodities in the Unit d Е 
States, Circular 1196-A— M, 2004. | 


Other 


Columbium (Niobium). Ch. in Mineral Facts and P 

U.S. Bureau of Mines Bulletin 675, 1985 Е 
У reports and news releases. | 

nternational Symposium Pro i 

International Study Center, о“ — 
Mining Journal, weekly, 
Platts Metals Week, weekly, 
Ryan’s Notes, weekly. 
Tantalum. Ch. in Mineral Fa 

Mines Bulletin 675, 1985. 


Tantalum-Niobium International Study Center 


blems, 


Niobium 


Cts and Problems, U.S Bureau f 
i О 


52.8 


ТАВГЕ 1 
SALIENT NIOBIUM STATISTICS' 


2005 2006 2007 2008 20° 
United States: А MEE 
Government | stockpile releases, Nb content” MM metric tons —  — 152 156 - € NE 
~ Exports, Nb content" 6 d. 337 561 1100 №. 195 
— Imports for consumption: E eee eee 
Mineral concentrates, Nb content | | E do. 142 — 20. __ 109 PS 134. EM 
"Niobium metal, gross weight” do. 1,80 _ 1450 864 SO 69 _ 
“Niobium oxide, Nb content _ do. 661 _ 760 — 744 852 142 
Ferroniobium, Nb content? | | Е ‘do | 5.430 8,150 8,400 7,120 2920 
Reported consumption, Nb content _ Е 
n Raw materials | до. М М М w i 
Ferroniobium and nickel niobium“ NN | do. 4600 5,050 6,510 5,380 ' 4350 
_ Apparent: шн Nb content E ME do. _ 7430. 10.100 9,020 | 8,450 4,210 
Рисе, * ferroniobium’ N Nb content mn dollars per kilogram 14.5 | МА o _ МА МА MM - 
© Value? 
Niobium ores and concentrates (gross weight) EM | до. 9.70 13.71 22.35 2670 _ 59 86 
"Niobium oxide (gross weight) | MEM Би. NEM V 14.07 — 17.64 25.65_ 27.30 
Ferroniobium (gross weight) | СС Е до. С 866 9.13 mnm 13,88 _ o 21.29 239 : 
World, production of niobium- tantalum concentrates, М Nb content metric tons 43,100 prx 52, 800 : 62.000 ий EN 63.000 ' 62.900 


*Estimated. 'Revised. do. Ditto. NA Not available. W Withheld to avoid disclosing company proprietary data. 


!Data are rounded to no more than three significant digits, except prices. 


?Release is the decrease of uncommitted inventory relative to the previous calendar year. 


e 
То estimate Nb content, it was assumed that natural tantalum and synthetic tantalum-niobium ores and concentrates are 16% niobium pentoxid (Nb: 


niobium ores and concentrates are 30% Nb;O;; and Nb,O, is 69.9% Nb. 
‘includes natural and synthetic niobiu 

5Includes niobium and articles made of niobium. 

The published price for columbite ore was discontinued in 2001 at a range of $5.50 to $7.00 per 
and Canadian pyrochlore were discontinued in 1981 and 1989, respectively. Price is time- 
"Standard (steelmaking) grade. American Metal Market discontinued re 


*Mass-weighted average value of imported plus exported materials. 


TABLE 2 


SALIENT TANTALUM STATISTICS 


m ore and concentrates, niobium oxide, niobium ferroalloy, and unwrought niobium metal and alloys. 


ilian 
pound of Nb,Os content. The published prices of Brazil 
weighted average as reported in trade journals. 


n 
porting the price of vacuum-grade ferroniobium in 2002 and standard grade ! 


-- Zero. 


20s); 


in 2005. 


BEEN _ № 2006 (2007. 208 — — и 
United States: 
_ Government stockpile releases, Ta content’ metric tons 210 289 ANNE и. 
_ Ехропз: — 94 
Tantalum ores and concentrates, Та content Е j 247 146 a e "x 
___ Tantalum metal, gross weight i do. ie 590 m x») _ 3% bonnes Я 
___ Tantalum and tantalum alloy powder, gross weight do. 242 112 158. De ele 
_ Imports for consumption: | 
Е Mineral ores and concentrates, Ta content m do. 382 322 294 T 
___ Tantalum metal and tantalum-bearing alloys," gross weight do. | 1,240 835 — 861 p = 
Tin slag — | — "dor N A NA MN ти 
_ Reported consumption, raw materials Ta content dae v wo Ww У е = m 
Apparent шер, Ta content do. 852 = 498 644 E d cmi a 
Price, tantalite, TaO;content | dollars per kilogram E n2 о __ #— "И 
_ Value, tantalum ores and concentrates, gross | weight EE 31 3 43 LN. | 
World, rid, production of niobium-tantalum concentrates, Ta content metric tons 1 380 ^ С 867 у Пра M LT 
See footnotes at end of table. ЭЭ m ЕС 
0 
U.S. GEOLOGICAL SURVEY MINERALS YEAR = 


TABLE 2—Continued 
SALIENT TANTALUM STATISTICS 


"Estimated. do. Ditto. NA Not available. W Withheld to avoid disclosing company proprietary data. -- Zero. 


'Release is the decrease in uncommitted inventory relative to the previous calendar year. 
"То estimate Ta content, it was assumed that natural niobium and synthetic niobium-tantalum ores and concentrates are 32% Та,О;; tantalum ores and 


concentrates are 37% Та,О;; and Ta;O, is 81.9% tantalum. 


‘Includes natural and synthetic tantalum ore and concentrates. 
‘Includes unwrought powders, unwrought alloys and metals, waste and scrap, and wrought alloys and metal. 
*Time-weighted average price per Та;О, content as reported in trade journals. Includes Platts Metals Week and Ryan’s Notes. 


*Mass-weighted average value of imported plus exported materials. 


TABLE 3 
REPORTED CONSUMPTION, BY END USE, INDUSTRY STOCKS OF FERRONIOBIUM AND 
NICKEL NIOBIUM AND GOVERNMENT STOCKS BY MATERIAL IN THE UNITED STATES! 


(Metric tons of niobium and tantalum content) 


2008 2009 


End use: mM 

Steel: 

К гс: 1,450 970 
Stainless and heat-resisting 674 551 
Full alloy - | (2) (2) 
High-strength low-alloy 852 651 
Electric | (2) (2) 

__Тоо! TED э плина мы (2) (2) 
Unspecified 1,010 ' 1.030 

ES. ONERE 3990' 3,200 

Superalloys — | m" 1,380 ' 1.130 

Alloys (excluding steels and superalloys) 16 21 

Miscellaneous and unspecified НЕ 

Fo а алла асе ес eee 

_ Grand total № 5,380 ' 4,350 

Stocks, December 31: ыы 

Бы А се ЕТЕ ETUR ла виа ж EE REA 
Consumer 

ам OC e E EE E 341 ' 3 
Producer’ » 

ig E КИН. У 

Total 341° 33 

National Defense Stockpile, total uncommitted inventory by material: | 

~ Niobium metal ingots 

ue пао eee ce ee a 10.0 10.0 
Tantalum carbide powder 1.72 

роба а st 1.72 


E - my | О ан 
Revised. W Withheld to avoid disclosing company proprietary; data not included in total. -- Ze 
!Data are rounded to no more than three significant digits; may not add to totals shown = 


"Included with “Steel, unspecified." 
*Ferroniobium only. 
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NIOBIUM (COLUMBIUM) AND TANTALUM—2009 


ТАВГЕ 5 
U.S IMPORTS FOR CONSUMPTION OF TANTALUM ORES AND CONCENTRATES, BY COUNTRY' 


= _ 2008 2009 ___ 
Gross mass i Value = Gross mass Value 
Country (kilograms) (thousands) _ (kilograms) __ (thousands) 
ИИИ ————— 7400 $4990 6500 $3.260 
о m 193,000 7,340 116.000 4,160 
ү CMM 9,900 653 855 56 
France | MM MM MM 64 3 -- xs 
Mozambique ____ ИИ 179.000 5,000 174.000 5,470 
Nigeria GA 6,110 206 = - 
Toe MNA s Е 23 4 
Тог] __ 1,160,000 63,100 356,000 13,500. 
= pu e 
!Data are rounded to no more than three significant digits; may no! add to totals shown. 
Sources: U.S. Census Bureau and U.S. Geological Survey. 
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TABLE 7 


FERRONIOBIUM (FERROCOLUMBIUM): WORLD PRODUCTION, BY COUNTRY! 


(Metric tons, Nb content) 


iu nó — xu — xe» — м нў 
Brazil 25,621 ' 27.434 ' 34,612" 25,403 ' 25,410 Р) 
Сапада EN 3,710 4,157" 4,337 4,385 3,960 
India* "n" -' --' -- ' -- ' = 
Russia‘ -- -- 80 80 79 
United States NA NA NA NA МА _ 
(Tod о 29300" — 31,600" 39,00' 29,900 ' 29,400 


NA Not available. — Zero. 
"Table includes data available through August 20, 2010. 


?In addition to the countries listed, Austria, China, and Germany are thought to have produced ferroniobium (ferrocolumbium), but 


production information is inadequate for the formulation of estimates of output levels. 
: Reported figure. 
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NITROGEN 
By Lori E. Apodaca 


The world production table was prepared by Glenn J. Wallace, international data coordinator. 


In 2009, U.S. ammonia production contained 7.70 million 
metric tons (Mt) of nitrogen, a slight decrease from production 
in 2008, and apparent consumption decreased by about 9% 
from that in 2008. Exports of ammonia were significantly lower 
than those in 2008. Imports decreased by about 25% compared 
with those of 2008. Most of the imports in 2009 were from 
Canada, Russia, and Trinidad and Tobago. About 84% of the 
domestically produced ammonia consumed in the United States 
was used in fertilizer applications. Global ammonia production 
in 2009, which was estimated to contain 130 Mt of nitrogen, 
was the same as in 2008. China, India, Russia, and the United 
States were the leading producers, together accounting for about 


55% of the total. 
Legislation and Government Programs 


The U.S. Environmental Protection Agency (EPA) was 
proposing revisions to the National Renewable Fuel Standard 
(RFS) program that would shift U.S. ethanol production away 
from its reliance on corn. Existing ethanol production would be 
grandfathered in under the proposed rules, but EPA wanted to 
boost consumption of cellulose and other sources of renewable 
fuel in response to the Energy Independence and Security Act 
(EISA) of 2007. EISA established specific volume standards for 
advanced biofuel, biomass-based diesel, cellulosic biofuel, and 
total renewable fuel that must be used in transportation fuel each 
year (Fertilizer Week, 2009f). 

The National Association of Wheat Growers, the Agricultural 
Retailers Association, and others requested that the U.S. 
Department of Commerce remove trade restrictions that are 
In place against ammonium nitrate from Russia. The reason 
for removing trade restrictions was that many domestic 
manufacturers and distributors have ceased production and sales 
of ammonium nitrate for liability and safety reasons. As a result, 
In periods of high ammonium nitrate demand in the United 
States, agricultural retailers, distributors, and farmers must pay а 
higher price for the product (Green Markets, 2009c). 


Production 


Industry statistics for anhydrous ammonia and derivative 
products were developed by the U.S. Census Bureau. A 
summary of the production of principal inorganic fertilizers by 
Quarter was reported in the series MQ325B. In 2009, production 
A anhydrous ammonia (82.2% nitrogen) decreased slightly to 

.70 Mt of contained nitrogen compared with a revised figure 
a 7.87 Mt in 2008 (table 1). Of the total production, 84% was 
Ог use as a fertilizer; the remaining 16% was used in other 
chemical and industrial sectors (table 2). 

Piu. States was a leading producer and consumer 
ie ental and fixed types of nitrogen. In declining order, 

: ammonium nitrate, ammonium phosphates [diammonium 
Phosphate (DAP) and monoammonium phosphate (MAP)], 
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nitric acid, and ammonium sulfate were the major downstream 
products derived from domestic and imported ammonia in 

the United States. Their combined production was 8.07 Mt 

of contained nitrogen, with urea accounting for 2996 of the 
total, ammonium nitrate accounting for 26% of the total, and 
ammonium phosphates and nitric acid accounting for 2396 and 
1676, respectively, of the production (table 3). 

Ammonia producers in the United States operated only at 
about 72% of design capacity in 2009; this percentage included 
capacities at plants that operated during any part of the year and 
did not include plants that were idle for all of 2009. Of the total 
available U.S. ammonia production capacity, more than 59% 
was concentrated in the States of Louisiana (35%), Oklahoma 
(19%), and Texas (5%), where there are large reserves of 
feedstock natural gas. Koch Nitrogen Co., LLC, Terra Industries 
Inc., PCS Nitrogen, Inc., CF Industries Holdings, Inc., and 
Agrium Inc., in descending order, accounted for 79% of total 
U.S. ammonia production capacity (table 4). 

Beginning in 2009, CF Industries’ board of directors approved 
and proposed the acquisition of all the outstanding common 
shares of Terra Industries Inc. and submitted a merger proposal 
to Terra Industries. The CF Industries and Terra НЫ 
merger would have the capacity to produce 5.7 Mt of nitrogen 
and 2.1 Mt of phosphates and would account for about 16% 
of North American fertilizer capacity. Terra Industries was 
nitrogen producer and had no phosphate capability. In bf 
Agrium sought to buy CF Industries to boost its capacity to SE 
make nitrogen-based crop nutrients, while CF Industries w 
attempting to acquire Terra Industries (Fertilizer Week 20098 
At yearend, CF Industries was still In negotiations to d | ; 
Terra Industries, and Agrium remained interested in ac us | 
CF Industries. ш: 

In F ebruary, The Mosaic Co. restarted its F austina, LA 
ammonia complex, which had been shut down in late 2008 
a result of the economic slowdown. The plant had the B 
to produce 508,000 metric tons per year (t/yr) of anh : — 
а (Fertilizer Week, 20099). а 

grium's Вогрег, ТХ, nitrogen plant resu ae 
February. The Borger plant had the жо жы баео = " 
Uyr of ammonia and 99,000 Uyr of urea (Green Markets, 2 A 

Terra Industries resumed production in February at its Tn 
Woodward, OK, facility after the plant was idled in De 
2008. The Woodward facility had the capability to pr e 
399,000 t/yr of ammonia with about 277,000 t/vr S a ж 
finished product (Terra Industries Inc., 2009) E, 

Koch Nitrogen completed enhancements to its Enid, O 
facility to increase urea production. The project rovid "x 
an additional estimated 127,000 Uyr of urea ca im i m 
significantly enhanced the plant's rail load ош ә bun 
Nitrogen Co., LLC, 2009). Party (Koch 

Terra Industries restarted its 454,000-Иуг D : 

LA, ammonia plant in April as market б ты е 


(Nitrogen + Syngas, 2009f). However, on July 1, Terra 
Industries again idled the plant owing to a decrease in industrial 
demand, the end of the spring agricultural season, and lower 
ammonia prices (Green Markets, 2009g). 

Eastman Chemical Co. discontinued its $1.6 billion 
Beaumont, TX, industrial gasification project. Several factors 
contributed to this decision, which included high capital 
costs, current and projected decrease in the spread between 
natural gas, oil, and petroleum coke prices, and the continued 
uncertainty in U.S. energy and environmental public policy. The 
petroleum coke-based gasification plant would have helped run 
the idled anhydrous ammonia (231,000 yr production capacity) 
and methanol units that Eastman had purchased from Terra 
Industries in 2007 (Green Markets, 2009b). 

LSB Industries, Inc. experienced many startup delays at its 
Pryor, OK, urea ammonia nitrate plant in 2009. In January 2010, 
LSB Industries began production of anhydrous ammonia but at 
production rates much lower than the targeted rates. The Pryor 
facility was expected to produce and sell approximately 295,000 
t/yr of urea and 32,000 Џуг of anhydrous ammonia when fully 
operational (LSB Industries Inc., 2009, 2010). 

Southeast Idaho Energy LLC was issued a revised air 
quality permit that imposed new limits on CO, emissions for 
its proposed $1.5 billion nitrogen facility near American Falls, 
ID. The nitrogen plant, using advanced clean-coal gasification 
technology, would produce 453 metric tons per day (td) of 
anhydrous ammonia, 1,630 ud of granular urea, and 1,450 уд of 
UAN. Construction of the plant was anticipated to begin in 2011 
(Green Markets, 2009h). 

SynGest Inc. planned to build a $102 million corn-based 
anhydrous ammonia plant near Menlo, IA. The plant was 
expected to use about 118,000 t/yr of corn cobs to produce 
45,000 t/yr of ammonia. Plant construction was anticipated to 
start in the first half of 2010 (Green Markets, 20094). 


Environment 


Hypoxia has become a controversial environmental concern 
for the fertilizer industry and an issue that spawned significant 
research efforts to determine its cause. Hypoxia happens where 
water near the bottom of an affected area in a large body of 
water, such as the Gulf of Mexico, contains less than 2 parts 
per million of dissolved oxygen. Hypoxia can cause stress or 
death in bottom-dwelling organisms that cannot move out of the 
hypoxic or “dead” zone. 

Dead zones in coastal oceans have been reported in more than 
400 ecosystems, affecting a total area of more than 245,000 
square kilometers worldwide. The number of dead zones has 
approximately doubled each decade since the 1960s. More 
recently, dead zones have developed in continental seas, such 
as the Baltic Sea, the Black Sea, the East China Sea, the Gulf of 
Mexico, and the Kattegat (Diaz and Rosenberg, 2008). 

In January, the Gulf of Mexico Hypoxia Monitoring 
Implementation Plan was completed. The plan provided a 
multistep, tiered approach to improve monitoring of the Gulf 
of Mexico in support of the 2008 Gulf Hypoxia Action plan 
Included in the plan were detailed core monitoring system | 
requirements, details for expanded observing systems, and 
needs for advancing the understanding of hypoxia Cases and 
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impacts. Also provided were specific directions for improved 
data availability and outreach. Several Federal and State 
partners have committed to implementing many of the system 
requirements of the plan (Gulf of Mexico Hypoxia Monitoring 
Implementation Plan Steering Committee, 2009, p. 9). 

U.S. Department of Agriculture (USDA) announced an 
initiative to improve water quality and the overall health of the m 
Mississippi River Basin. The Mississippi River Basin Healthy 
Watersheds Initiative (MRBI) would provide approximately 
$320 million during the next 4 years to projects in priority 
watersheds located in Arkansas, Kentucky, Illinois, Indiana, 
lowa, Louisiana, Minnesota, Mississippi, Missouri, Ohio, 
Tennessee, and Wisconsin. The goal of the MRBI was to help 
farmers and landowners implement conservation practices that 
would avoid, control, and trap nutrient runoff. Participation 
in the initiative, which was managed by USDA's Natural — 
Resources Conservation Service and funded by the Cooperative 
Conservation Partnership Initiative and other Farm Bill 
Conservation Title programs, would be made available through 
a competitive process for potential partners at the local, State, 
and national levels (Green Markets, 20091). 


Consumption 


In 2009, apparent consumption of ammonia was 123 Mt x 
p 


contained nitrogen, about 9% lower than that in 2008. Ap 
consumption 1S calculated as production plus imports minus. 
exports, adjusted to reflect any changes in stocks. Consumption 
of nitrogen fertilizers in the United States for the 2009 crop 
year (ending June 30, 2009) is listed in table 5. Consumption 
was estimated to be 11.6 Mt of contained nitrogen, which 
was slightly higher than that of 2008. Anhydrous ammonia 
and nitrogen solutions, mostly UAN solutions containing 
29.8% to 29.9% nitrogen, were the principal fertilizer те 
products, representing 30% and 25%, respectively, of fertize 
consumption. Urea (45.9% nitrogen) constituted 20% of | р 
fertilizer consumption during the 2009 crop year. Ammon!" 
nitrate (33.9% nitrogen) and ammonium sulfate each 
constituted 2% of 2009 nitrogen fertilizer consumption j 
leading nitrogen-consuming States in the 2009 crop year " 
California, Iowa, Illinois, Kansas, and Nebraska. 


Stocks 


Stocks of ammonia at yearend 2009 were 167,000 E ў 
tons (t), a decrease of 45% from comparable revised y nsus 
yearend 2008, according to data published by the US." 
Bureau (table 6). 


Transportation 


Ammonia was transported by г efrigerated ee qum with 
pipeline, and tank truck. Three companies serv | iver barg? 
5.090 kilometers (km) of pipelines and 4, : Е of 
transport; rail and truck were used primarily for и 
local delivery. | 

NuStar Energy L.P. continued to operate the Gulf p 
ammonia pipeline. The 3,200-km ammonia pipeline ree 
in the Louisiana Delta area, where it had access s on the 


• • an 
marine terminals and three anhydrous ammonia р р 
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Mississippi River. The capacity of this pipeline was about 2 
million metric tons per year (Mt/yr) of ammonia, with a storage 
capacity of more than | Mt. In 2009, about 1.1 Mt of ammonia 
was shipped through the Gulf Central ammonia pipeline (NuStar 
Energy L.P., 2010, p. 13). 

Magellan Midstream Partners, L.P. owned a common carrier 
ammonia pipeline system. The 1,750-km pipeline system, 
which transported and distributed ammonia from production 
facilities in Oklahoma and Texas to various distribution plants 
in the Midwest, had a delivery capacity of about 820,000 (уг. 

In 2009, 583,000 t of ammonia was shipped through Magellan's 
pipeline compared with 746,000 t in 2008 (Magellan Midstream 
Partners L.P., 2010, p. 34). Tampa Pipeline Corp. operated the 
135-km Tampa Bay Pipeline system, which moved ammonium 
phosphate and nitrogen compounds for fertilizer producers in 
Hillsborough and Polk Counties, FL. 


Prices 


Midyear and yearend prices for nitrogen materials are listed 
in table 7. The average gulf coast ammonia price began 2009 
at $120 per short ton ($132 per metric ton), and in September 
reached the high for the year of $325 per short ton ($358 
per metric ton), where it remained until early November. At 
yearend, the ammonia price was $275 per short ton ($303 per 
metric ton), a 1596 decrease in price from the average high for 
2009. 

The average granular urea price fluctuated throughout 2009, 
beginning the year at $215 per short ton ($237 per metric ton). 
The average price reached a high of $318 per short ton ($351 
per metric ton) at the beginning of December. At yearend, the 
urea price was $311 per short ton ($343 per metric ton). 

The average ammonium nitrate price, which began 2009 
at $275 per short ton ($303 per metric ton), remained fairly 
consistent throughout the year. The average price rose to 
$318 per short ton ($351 per metric ton) by early July and 
then decreased to $268 per short ton ($295 per metric ton) by 
yearend. 

Typically, ammonium sulfate prices do not follow the 
same trend as other nitrogen products, which correlate to 
natural gas prices, mainly because a substantial portion of the 
material is produced as a byproduct of caprolactam production. 
C aprolactam, an organic compound, is the precursor to Nylon 6, 
а widely used synthetic polymer. The average price began 2009 
at about $205 per short ton ($226 per metric ton) and fluctuated, 
reaching a high of $235 per short ton ($259 per metric ton) 
in mid-March and remaining at this level through June. By 
yearend, the price reached an average of $198 per short ton 
($218 per metric ton). 

Р In 2009, the annual average prices paid for fertilizers 

о by about 30%. One reason for (ће decline in 

ertilizer prices was that the annual average cost of natural 

du the primary feedstock for nitrogen fertilizers, was down 

: o In 2009 compared with the annual average in 2008 (U.S. 
“partment of Agriculture, Economic Research Service, 20102). 
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Foreign Trade 


Ammonia exports were about 91% lower than those in 2008 
(table 8). Canada was the leading destination for U.S. exports 
of ammonia; the total quantity exported to Canada decreased by 
9394 from that in 2008. Canada represented the destination for 
75% of total U.S. exports of ammonia in 2009. 

Ammonia imports were about 2596 lower than those in 2008 
and dwarfed the quantity of exports. The average value of 
ammonia imports decreased to $285 per metric ton from $597 
per metric ton in 2008 (table 9). Trinidad and Tobago (68%) 
continued to be the leading import source. Canada (15%) and 
Russia (876) were the remaining significant import sources. 

Tables 10 and 11 list trade data for other nitrogen materials 
and include information on principal destination or source 
countries. Exports of nitrogen materials decreased in 2009, with 
the exception of ammonium nitrate and DAP. Import quantities 
of nitrogen materials were lower than imports in 2008 for most 
nitrogen compounds. The exceptions were ammonium nitrate 
and limestone mixtures and potassium nitrate and sodium nitrate 
mixtures. 


World Review 


— ammonia and other nitrogen materials were 
produced in more than 70 countries. Global a | | 
in 2009, estimated to be 130 Mt, was about P uL" 
2008 (table 12). China, with 33% of total production, was the 
leading world producer of ammonia. Asia contributed 4994 of 
total world ammonia production, and the Commonwealth of 
Independent States (CIS), Estonia, and Lithuania produced 14% 
of the global total. North America represented 9% of the tota]: 
Middle East and Western Europe, 7% each; Central Ame ке 
South America together, 6%; and Africa, Eastern Euro бш 
Oceania together contributed the remaining 894, did 

In 2009, world ammonia exports, estimated to be 14.4 M 
of contained nitrogen, were lower than those in 2008 C | 
Indonesia, Russia, Saudi Arabia, and Trinidad and ы 
accounted for about 6696 of the world export total North. 
America (primarily the United States) imported 32% of global 
оне B trade, followed by Asia (2794) and Western 
Е «уф (19%) (International Fertilizer Industry Association, 

European Union.— At the request of the European 
Fertilizer Manufacturers Association (EF MA) on behalf 
the Community Ammonium Nitrate industry, the Euro : 
Union (EU) opened a review investigation into the du жы 
of ammonium nitrate imports from Ukraine in April БЕМА 
supplied evidence to show that there was continued d à | 
activity by Ukraine and that there was a likelihood see 
recurrence of dumping if the existing measures were allo 
iie The antidumping duty amounted to $46 per жш ы j 

ammonium nitrate restricti | j | 

ско e trictions were first imposed in 2001 
min si mai Algerie (a joint venture between 

rascom Construction Industries 
construction on the ammonia and ide sang ia api € 
track for commissioning during late 2010. The plant eae 
a production capacity of 800,000 t/yr of ammonia and | 2 Му 
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of urea. Most, if not all, of the output would be targeted toward 
the export market (Fertilizer Week, 2009p). 

Australia. —Perdaman Chemicals and Fertilisers Pty. Ltd. 
announced plans to build a $2.8 billion urea manufacturing 
facility in Collie, about 200 km south of Perth, Western 
Australia. The plant would use gasification technologies to turn 
subbituminous coal into 1.6 Mt/yr of ammonia and 2 Мууг of 
urea. The first shipment of urea was expected by 2013. The plant 
would be built in a new 246-hectare industrial park recently 
opened by the Western Australian state government (Nitrogen + 
Syngas, 2009a). Denmark's Haldor Topsee A/S was providing 
the ammonia synthesis technology, and Netherlands-based 
Stamicarbon B.V. would supply the urea melt and granulation 
technology for the plant. Royal Dutch Shell plc would provide 
the coal gasification technology for the new facility. The urea 
produced would be targeted primarily toward the export market 
(Fertilizer Week, 2009п). 

Brazil.—Petróleo Brasiliero S.A. (Petrobras) planned to | 
locate its proposed ammonia and urea plant at Tres Lagoas in 
Mato Grosso do Sul State. The production capacity of the plant 
would be 760,000 t/yr of ammonia and 1 MUyr of urea. Cost 
for the plant was estimated to be $1.5 billion. The plant was 
expected to be completed by 2013 (Fertilizer Week, 2009m). 

Сапайа. —Їп January, Agrium announced the restart of its 
Fort Saskatchewan, Alberta, nitrogen facility and resumption 
of urea production at its other C anadian facilities owing to the 
improvement in urea demand. Agrium s Fort Saskatchewan 
nitrogen facility has the capacity to produce 465,000 Џуг of 
ammonia and 430,000 Џуг of urea (Fertilizer Week, 20095). 

China.—Hangfeng Evergreen Inc. planned to build an 
additional polymer-coated urea (PCU) production line with its | 
50—50 joint-venture partner Shandong Mingshut Great Chemica 
Group. The new PCU line would have a production capacity of 
100,000 Џуг and would share the infrastructure, utility supplies, 
and operational management with the existing PCU and 
sulfur-coated urea units located in Shandong Province. The new 
line was scheduled for completion in the third quarter of 2010 at 
a cost of $5 million (Fertilizer Week, 20091). 7 

Sichuan Hongda Co. Ltd. planned to invest $141 million 
in chemical projects through its subsidiary Sichuan Mianzhu 
Chuanrun Chemical Co. Ltd. Plans were to construct a 
200,000-t/yr ammonia plant, 300,000-0уг urea plant, and 
a 300,000-t/yr compound fertilizer unit. No timetable for 
construction was announced (Fertilizer Week, 20090). | 

In December, the Chinese Government released its 2010 tariff 
rates for many products, including urea, to discourage exports 
during periods of high domestic demand. The surcharge for 
urea would be 11076 during the high seasons, which were from 
February 1 through June 30 and September 16 through October 
15 (Fertilizer Week America, 2009). | 

Egypt.—Egypt's Industrial Development Authority approved 
the construction of a nitrogen fertilizer production line, which 
would be located at Egyptian Chemical Industries’ (KIMA) 
Aswan facility. The new line would produce 600,000 t/yr of 
urea and 600,000 t/yr of ammonium nitrate. No timetable for 
construction was identified (Daily News Egypt, 2009). 

Egyptian Nitrogen Products Co. SAE secured financing of 
$1.05 billion to support the construction of second and third 
urea trains at the existing Misr Oil Processing Co. (MOPCO) 
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nitrogen facility in Damietta. Total production at the MOPCO 
site would increase to 1.95 Mt/yr of urea and 150,000 tyr of 
merchant ammonia. Construction of both trains was expected to 
be completed in the first half of 2012 (Fertilizer Week, 20093). 

Estonia.—Nitrofert JSC suspended ammonia and urea 
production at its Ida-Viruuma plant in February owing to 
market conditions and high raw material costs. The plant had 
one ammonia train with a capacity to produce 200,000 t/yr and 
two urea trains, each with a production capacity of 108,000 vyr 
(Fertilizer Week, 2009k). 

France.—\n mid-March, Yara International ASA restarted 
ammonia and urea production at its Le Havre plant following an 
improvement in international urea prices and lower energy costs 
Production capacity at the plant was 400,000 Џуг ammonia and 
350,000 t/yr urea when fully operational (Nitrogen * Syngas, 
20091). 

India.—Krishak Bharati Cooperative Ltd. awarded KBR Inc. 
а contract to provide licensing and basic engineering services 0 
upgrade two ammonia plants located in Hazari, Surat. KBR was 
to increase the capacity of each ammonia plant to 1,890 vd and 
to reduce the overall energy consumption at these plants. The 
upgrade of the ammonia plants began in 2009 (KBR Inc., 200%) 

Fertilisers and Chemicals Travancore Ltd. secured permission 
from India’s Department of Fertilisers to establish a new 
500,000-t/yr urea plant. The plant would be based on natural 
gas feedstock at a cost of about $130 million. No timetable for 
construction was announced (Nitrogen + Syngas, 20090). 

Italy.—Yara restarted ammonia and шеа production at its 
Ferrara plant in northern Italy in late February. The plant was 
restarted based on improvement in international urea markets 
and increased seasonal demand for urea in Italy. The plant hada 
production capacity of 600,000 t/yr of ammonia and 500,000 
t/yr of urea (Nitrogen + Syngas, 20091). 

Libya Var. National Oil Corp. of Libya (NOC), and jl 
Libyan Investment Authority (LIA) signed the а 
to create the fertilizer joint-venture Libyan Norwegian dj 
Co. (Lifeco). Yara, МОС, and МА would have dad 

in the new company of 5096, 25%, and 25%, respective а 
would transfer to Lifeco the existing Marsa El Вгева feri j 
assets, valued at $225 million, while Yara would pu 
Lifeco the corresponding value in cash. NOC puni y 
natural gas to Lifeco under a long-term iple feco 
would handle all urea and ammonia exports from HE М 
The transferred plant would produce 900,000 e | 2909). 
150.000 t/yr of merchant ammonia (Green Mar a ani 
Lithuania.—1n June, Achema Group Success n plant 
1.050-t/d urea production plant at its site in Jona ў wa 

| i Isewhere in Europe and hà 
was previously located elsew band equipment 
shut down since the mid- 19805. Technic the efficiency ° 
modifications were made in order to increase 
the plant (Nitrogen * Syngas, aus es Ltd. began 

Nigeria. —WNotore Chemical Indus we 

production in January and urea produc А acity to P! 
Onne, Rivers State. The plant had the c is out $400 
t/d of ammonia and 1,500 t/d of granular 


| i xtens!V 
million was estimated to have been — ore ta? 
rehabilitation of the plant, which had 
decade (Fertilizer Week, 20091). . 
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Oman.—Sohar International Urea and Chemical Industries 
Co. (SIUCI) (a subsidiary of Suhail Bahwan Group) started 
production at its $638 million urea and ammonia plant at the 
Sohar Industrial Port, 250-km northwest of Muscat. The natural 
gas-feedstock complex would have a 660,000-t/yr ammonia 
plant and two granular urea plants with a combined capacity of 
1.1 Мууг (Nitrogen + Syngas, 2009e). 

Pakistan.—Engro Chemical Pakistan Ltd. was building a 
new 745,000-t/yr ammonia and 1.2-Mt/yr prilled urea plant 
in Dharki, Sindh Province. The plant was expected to begin 
production in July 2010 (Fertilizer Week, 2009e). 

Fatima Fertilizer Co. Ltd. (a joint venture between Fatima 
Group and Pakistan's Arif Habib Group) planned to start 
production in December of urea and calcium ammonium nitrate 
at its new plant at Sadiquabad in the Rahim Yar Khan District of 
Punjab. The new plant has the capacity to produce 297,000 t/yr 
of urea and 276,000 t/yr of calcium ammonium nitrate and 
would use natural gas as the feedstock (Fertilizer Week, 2009h). 

Peru.—CF Industries Holdings Inc. signed an agreement 
for the supply of natural gas to its proposed nitrogen fertilizer 
complex in San Juan de Marcona. CF Industries would purchase 
up to 2.8 million cubic meters of natural gas on a take-or-pay 
basis from a consortium of companies in Peru. The cost for the 
natural gas used to produce petrochemicals at the facility would 
be based on the index price for urea. The estimated cost for the 
project ranged from $1.5 to $2 billion. The expected production 
capacities were 910,000 t/yr of anhydrous ammonia and 1.3 
Mt/yr of urea (Green Markets, 20092). 

Qatar. — The Qatar Fertilizer Co. (Qafco) signed a letter of 
intent to build a sixth urea plant at its Mesaieed site in eastern 
Qatar. The Qafco VI urea plant would have a production 
capacity of 1.27 Mt/yr of urea and would use ammonia feed 
and share utilities and export arrangements with the Qafco V 
project. The plant was expected to begin production in late 2012 
(Nitrogen + Syngas, 2010b). 

Indian Farmers Fertilizer Cooperative Ltd. (IFFCO) and 
Qafco signed a memorandum of understanding to establish a 

Joint-venture ammonia and urea complex in Qatar. Qafco would 
have 51% stake in the proposed joint venture, and IFFCO would 
hold a 49% stake. No timetable for construction was identified 
(Fertilizer Week, 2009). 

Russia.—Azot Cherepovets, part of the PhosAgro Group, 
began building infrastructure facilities for a 1,500-t/d urea plant 
at Cherepovets. The urea plant, which would use surplus urea 
ftom Azot Cherpovet's existing facilities, was expected to start 
production by the beginning of 2012 (Fertilizer Week, 2009c). 

Saudi Arabia. —K BR was awarded a contract by Al-Jubail 
Fertilizer Co. to upgrade the Al-Bayroni ammonia plant. 

KBR would provide engineering design, procurement, and 
Installation support services for a new auxiliary boiler and a 
reformer convection section for the ammonia plant. The plant 
was originally built in the 1980s utilizing KBR's ammonia 
technology (Green Markets, 2009e). 

Ukraine.—In January, the natural gas cost dispute between 
Russia and Ukraine led to a number of fertilizer plants shutting 
down as well as a decrease in fertilizer production in Ukraine 
апд across Europe. In June, Ukraine paid $475 million to OAO 
Gazprom (Russia's national energy company) to stop another 
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potential crisis over debts and another shutdown of natural 

gas supplies. They also agreed upon a 2009 natural gas price 
that would be paid by Ukraine. Ukrainian fertilizer producers 
still faced high gas prices in spite of negotiations between the 
Ukranian national energy company Naftogaz Ukrainy and 
Gazprom. Ukrainian producers appealed to their Government to 
buy directly from Gazprom, but the proposal was not approved 
by the Government (Nitrogen + Syngas, 2009g). 

United Arab Emirates.—Ruwais Fertilizer Industries (Fertil) 
awarded Samsung Engineering Co., Ltd. a contract to build its 
Fertil Il ammonia-urea plant at Ruwais. Fertil [I was projected 
to have a capacity of 660,000 t/yr of ammonia and 1.15 Mt/yr of 
urea. The plant was scheduled to come online in January 2013 at 
a cost of $1.2 billion (Nitrogen + Syngas, 2010a). 

Uzbekistan.—Uzbek Chemical Industry and International 
Petroleum Investment Co. planned to build an industrial 
complex to produce ammonia and carbamide. The complex 
would have a capacity to produce 900,000 t/yr of ammonia and 
1 Мууг of carbamide at a cost of $1.34 billion. Construction 
was planned to begin in 2010 and be completed by 2013 (Trend 
News Agency, 2009). 

Venezuela.—Pequiven (Petroquimica de Venezuela) S.A. (a 
subsidiary of Venezuela's oil company Petróleos de Venezuela 
S.A.) awarded two contracts to Stamicarbon to provide the 
license and process design package for two new urea plants, one 
in Jose and the other in Puerto Nutrias. Production Was expected 
to start at the Jose plant in 2011. The Jose plant would have 
two lines, each with a production capacity of 2,200 уд of urea 
dd ox. Nutrias was expected to begin production in 2012 | 
with one line having a production capaci 
(Nitrogen + Syngas, 2009). с. 

Zimbabwe.—Sable Chemicals Industries Ltd. closed the 
ammonia line at its nitrogen fertilizer plant in Kwekwe. Sable 
had used the ammonia to produce ammonium nitrate бе Ь 
would import ammonia instead. The 76,000-t/yr ammonia т s 
was built in the 1960s (Nitrogen + Syngas, 20094). doom 


Outlook 


According to the USDA, U.S. corn rowers i 

34.4 million hectares (Mha) of corn з all edes ря js à 
Crop year, an increase of 3% from that in 2009 and 2008 (U.S 
Department of Agriculture, National Agricultural Statistical | 
Service, 2010, p. 1). Expected corn acreage utilization was up ; 
many States because of reduced winter wheat acreage utili Bi x 
s Е of higher selling prices, 7 

ccording to long-term projections fr 
plantings for the eight major Eu crops (barley, ЭРА, Projected 
sorghum, soybeans, upland cotton, and wheat) iñ the U na 
States were expected to decrease slightly to about 100 M 
during the projection period (2010—19) from about 101 Mh 
in 2009. Increased cropland availability (resulting fro ^m] 
reduction in the allowable acreage enrolled in the chin : | 
Reserve Program) and sustained high commodity сБ бош 
expected to keep projected U.S. cropland use high, alth iig 
overall plantings would be somewhat reduced ftom th bees 
and 2008 levels. Corn, soybeans, and wheat Were ex | t = 
account for about 89% of acreage utilization for the ei үн | 
field crops during the projection period. During the үзө E 


period, the crop mix was expected to keep corn acreage high. 
Soybean planting would initially fall but as stocks are reduced, 
prices would improve, and plantings increase. Wheat plantings 
would decline as a result of weak demand and significant 
quantities of stocks. Continued increases were projected for 
corn used to produce ethanol during the next 10 years; however, 
the pace was expected to slow from the rapid gains of 2007 

and 2008. Most ethanol production used corn as a feedstock, 
with nearly one-third of total corn use expected to go to ethanol 
production in 2009 and 2010. Projected gains were largely in 
line with moderate expected increases in overall gasoline usage 
in the United States. Relatively high prices for crude oil would 
be favorable for ethanol production, which, when combined 
with Government programs, would provide economic incentives 
for ethanol producers. 

Feed and residual use of corn was projected to bottom out 

in the initial years owing to reduced meat production and | 
increased feeding of distillers grains (a coproduct of dry mill 
ethanol production). Feed use was expected to rise through 
the rest of the period as meat production increases and growth 
in availability of distillers grains slows with the decrease in 
corn-based ethanol expansion. Gains in food and industrial 

uses of com (other than for ethanol production) were projected 
to rise during the next decade. Consumer dietary concerns and 
other changes in tastes and preferences limit increases in the 
combined use of corn for dextrose, glucose, and high-fructose 
corn syrup to about one-half the rate of population gain. Other 
food uses of corn are also projected to rise more slowly than 
the increase in population. U.S. corn exports rise in response 

to stronger global demand for feed grains to support growth 

in meat production, with the U.S. share of global corn trade 
decreasing below 6076. Larger corn plantings increase the 
demand for nitrogen fertilizers (U.S. Department of Agriculture, 
Economic Research Service, 2010b, p. 58). | 

In 2009, natural gas prices fell to their lowest level in 7 years 

as a result of a weakened economy, a reduced heating demand, 
as well as higher than usual production and storage levels. 
Natural gas prices in the United States typically are higher. 
than those in the rest of the world, but lower natural раз prices 
make U.S. ammonia production more competitive with offshore 
imports. Depending on its price, natural gas can account for 
approximately 15% to 90% of the U.S. cash cost of producing 
ammonia, and this means that the ammonia capacity at older, 
higher cost U.S. plants is still at risk for closure. For example, 
in 2009, natural gas costs in Algeria and the Middle East were 
estimated to be about $0.60 per million British thermal units 
(Btus) and $0.80 per million Btus, respectively, and in Trinidad 
and Tobago, the cost was estimated to be $2.60 per million 
Btus (Potash Corp. of Saskatchewan, 2009, p. 55). The U.S. 
Department of Energy projected that the Henry Hub natural | 
gas spot price in the United States would average $4.54 million 
Btus in 2010, a $0.06 increase from the 2009 average, and $4.76 
per million Btus in 2011 (U.S. Department of Energy, Energy 
Information Administration, 2010, p. 1). 

In the winter of 2001, natural gas prices began to spike and 
continued to increase through the third quarter of 2008, and as 
а result, U.S. ammonia production capacity has declined by 4.1 
Myr, or 24% of the 2001 capacity. In the third quarter of 2008, 
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natural gas prices declined sharply as a result of the downtum 
in the global economy. During 2009, natural gas prices were 
relatively low owing to weak industrial demand and competition 
from shale gas. In 2009, lower natural gas prices made domestic 
nitrogen production more competitive with imports from 
major nitrogen-exporting regions. The future of U.S. ammonia 
production depends on the variability in natural gas prices. The 
interest that U.S. firms have in constructing new plants outside 
the United States, particularly in Trinidad and Tobago where 
natural gas prices are lower, indicates that in the future, much of 


the U.S. supply of ammonia was expected to be met by foreign 
production. 
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TABLE 1 
SALIENT AMMONIA STATISTICS? 


(Thousand metric tons of contained nitrogen unless otherwise specified) 


_ MEMO 2005 2006 2007 2008 209 
United States: | 
_ Production - EM ERE 8,340 8.190 _ 8,540 7,870 ' 11%! 
ELS KS _ MR — $25 — 193" 14 192 16 
Imports for consumption аг PEERS 6.520 | 5,920 6,530 6,00 4530 
Consumption, apparent м0 1440 15,000 вв 1%! 
Stocks, December 31, producers _ р e 254 201 157 302 r I 
Average annual price, free on board gulf coast! — dollars рег short ton _ — 304 | 30 _ NER $90 " 
Net import reliance as a percentage of apparent consumption“ | | 41 a 4 43 "mE y 
Natural gas price, wellhead, average price’ _ dollars per thousand cubic feet — 7.33. 6.39 _ 625' 796' з" 
‘World: == eed weet (Bees ee ate 
© Production" DRE _ 122,000 — 126000 — 131,000 : 130,000 ; 130080 _ 
ве’ en mE m" 15,600 15,900 15,00 — 15400 14,600" 
"Estimated. PPreliminary. Revised. 
!Data are rounded to no more than three significant digits. 
Synthetic anhydrous ammonia, excluding coke oven byproduct; data are for calendar year and are from the U.S. Census Bureau unless otherwise noted. 
3Calculated from production plus imports minus exports and industry stock changes. 
*Source: Green Markets. 
5Defined as imports minus exports; adjusted for industry stock changes. 
$Source: Monthly Energy Review, U.S. Department of Energy. 
Source: International Fertilizer Industry Association Statistics, World Anhydrous Ammonia Trade. 
"vu 
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TABLE 2 
ANHYDROUS AMMONIA SUPPLY AND DEMAND IN THE UNITED STATES' 


(Thousand metric tons of contained nitrogen) 


" 2007 : __ 2008 т 2009" 
Production: | mu 
Fertilizer: 
January-June ЕН 3,890 3,520 ' 3,040 
-July-December 3,720 3,210 ' 3,430 
Total тею 6730! 6470 
 Nonferülizer: — mE 
© January-June 478 542' 603 
July-December 452 594 ' 632 
Total 7 Е 930 40" 1,240 
Grand total s 8,540 7.870 | 7,700 
Exports: | = 
January-June 56 53 9 
= July-December _ BD __ 139 7 
_ Total Е m 145 192 —— 16 
Imports for consumption: Е 
January-June Е 3,310 ' 3,290 ' 2,180 
_ July-December 3.210 2,720 2,340 
Токај ИОН 6530 600 4530 
Stocks, end of period: - _ 
January-June MEM 222 193 ' 201 
July- December Е Е 157 302 " 167 
Apparent consumption: 
January-June 7,630 7.330 ' 5.810 
_ July-December 7,340 — 6,250 ' 6,530 
| Г 15000 1360' 12,300 


| Total | 


PPreliminary. 'Revised. 


! Data are rounded to no more than three significant digits; may not add to totals shown. 
"Calculated from production plus imports minus exports and industry stock changes. 


Source: U.S. Census Bureau. 


TABLE 3 


MAJOR DOWNSTREAM NITROGEN COMPOUNDS PRODUCED IN THE UNITED STATES"? 


(Thousand metric tons) 


2008 
Е January-June mE July-December _ Total 
Gross Nitrogen Gross Nitrogen _ Gross Nitrogen 
TENE ШИ weight content weight content weight content 
Urea 2,6090 — 1240 2,50 11470 5,240 2410 
Ammonium nitrate — — 3,640 1,230 3470 1180 710 2,410 
Ammonium phosphates? 6,200 963 5.160 815 11,400" — 1,780 
Nitric acid 3,460! 762' 3,220" 709" 6,690" 1,470" 
Ammoniumsulfac! 1,410 298 1,1207 237" 2530" 535' 


р “ „ 

Preliminary. 'Revised. 

1 

Data аге rounded to no more than three significant digits; may not add to totals shown. 


2 : . » . 
Ranked in relative order of importance by nitrogen content. 
Diammonium phosphate and monoammonium phosphate. 


‘Excludes coke plant ammonium sulfate. 


Source: U.S. Census Bureau, Current Industrial Reports MQ325B. 


NITROGEN—2009 


January—June 


‚к тэс 


Gross Nitrogen 
weight content 
_ 249 —— 1,40 2600 1:198 
__ 2,920 | 991 Е 3,380 — 1.140 
(5090 5 6307 [00 
..2560 _ 562 330 
— HMl60 246 l0 235 


_ 2009P 


И July-December Но 


Gross Nitrogen 


weight ^ content 


wee > 


Ss 


___ Total 
Gross Nitrogen 
_ Weight — content 
3080 — 2339 
____6,300 2,140 
— 1400 — 1820 
—.5930 — 1,300 
2.270 agp 
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ТАВГЕ 4 
DOMESTIC PRODUCERS OF ANHYDROUS AMMONIA IN 2009! 


(Thousand metric tons per year of ammonia) 


Location 


Agrium Inc. — о. == ___Вогрег, TX. 
Do. Kennewick, WA? 


CF Industries Holdings, Inc. — — — Donaldsonville, LA | 
Coffeyville Resources Nitrogen Fertilizers, LLC Coffeyville, KS 
Dakota Gasification Co. 


cá Belah ND _________ 

Dyno Nobel Inc. а == Cheyenne, МҮ и _ 
Оро | St Helens, OR i 
Eastman Chemical Со. __ 200 Beaumont ТХ? eh ede 
Green Valley Chemical Corp. _ Creston, А OOOO 
Honeywell International Inc. ПИ Hopewell, УА 
Koch Nitrogen Co. MERE Beatrice, МЕ — — 
BEEN Dodge City. $ 
Do ___Бзфок _______ 
po _ d Fort Dodge, IA 
Do. Duce un 5 Sterlington, ҮЧ D 
LSB Industries, n Cherokee AL 
Tus Pryor, OK’ 


Мес Се. The Faustina (Donaldsonville), LA 


PCS Nitrogen, Inc. а Se Augusta СА ________ 
Do. Geismar, ГА’ 
Do Lima OH ________ 
E Memphis, TN' 


————— 


Rentech Energy Midwest Corp. _ East Dubuque, IL — 
Temi Industries Inc. _ Donaldsonville, LA 


Do Port Neal, IA NERONE 
р ooa Verdigris, OK ——— 
ТИЛИНИНИ Woodward, OK E 
"D ОБИ Yazoo City, МЗ — - 
_ Total _ _ ыле то кла: 
ро. Ditto. 


Прага аге rounded to no more than three significant digits, may not add to total shown. 


Capacity” 
490 

180 

2,040 


? Engineering design capacity adjusted for 340 days per year of effective production capability. 


Паје. 
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ТАВГЕ 5 


U.S. NITROGEN FERTILIZER CONSUMPTION, BY PRODUCT TYPE"? 


(Thousand metric tons of nitrogen) 


| Fertilizer material _ 
Single-nutrient: | 
Anhydrous ammonia 


Nitrogen solutions! _ 
Urea | 
Ammonium nitrate 
Ammonium sulfate 
Aqua ammonia 


Other — — = 


Total 


Grand total 


“Estimated. ‘Revised. 


355 
9,540 
1,950 
11,500 - 


_ 2009* 


3,480 
2,930 
2,290 
271 
254 
86 
360 


1.970 
11,600 


‘Data are rounded to no more than three significant digits; may not add to 


totals shown. 


"Fertilizer years ending June 30. 


"Ranked in relative order of importance by product type. 


4n. . | Е 
Principally urea-ammonium nitrate solutions, 29.9% nitrogen. 


5 А : : , , 
Includes other single-nutrient nitrogen materials, all natural organics, and 


statistical discrepencies. 


Various combinations of nitrogen (N), phosphate (P), and potassium (K): 


N-P-K, N-P, and N-K. 


Source: Slater, J. V. and Kirby, B.J., 2010, Commercial Fertilizers 2008: 
Columbia, MO, Association of American Plant Food Control Officials Inc. 


Fertilizer/Ag Lime Control Service, University of Missouri, 41 p. 
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ТАВГЕ 6 
U.S. PRODUCER STOCKS OF FIXED NITROGEN 
COMPOUNDS AT END OF PERIOD 


(Thousand metric tons of contained nitrogen) 


Material' 2008 _  — 20097 
Ammonia: ЕЕ 

January-June NE 193 AME ae 

“July-December mE NM Vue е ша 
Nitrogen solutions: HEN 

January-June uiua асл amd 227 __ 153 = 

_ July-December _ У е 286 ' 95 — 
Urea: NM 

January-June ЕЕ 323. leucas 

_ July-December BEEN 2085. 0 
Ammonium phosphates:' 

_ January- -June . .— |  . | 5l | а 7° 

_ July-December | "TERRE 305 — 44 — 
Ammonium nitrate: — _ 

January-June VENT Denn РИИ 48 _ 
-July-December БИС a Ж 
Ammonium sulfate: _ m 

_ January- -June /.—  /— .. 2 20 

_ July-December _ mE 7 Е 65 | 26. 
Yearend total 794 ' mom 344 


PPreliminary. Revised. 

'Ranked in relative order of importance. 
"Urea-ammonium nitrate and ammoniacal solutions. 
"Urea data withheld. 

*Diammonium and monoammonium phosphates. 
5Diammonium phosphates data withheld. 

Calendar year ending December 31. 


Source: U.S. Census Bureau, Current Industrial Reports 
MQ325B. 


TABLE 7 
PRICE QUOTATIONS FOR MAJOR NITROGEN COMPOUNDS AT END OF PERIOD 


(Dollars per short ton) 
2008 Em _ 
Compound | .— — June December г Jue _ December 
Ammonium nitrate, free on board (f.o.b.) corn bel! ____ (400-400 — 300-330 — 265-270 _ | 265-270 
Ammonium sulfate, fob. com belt — __ 400-420 200-210 — 0 225-245 li “185-210 


Anhydrous ammonia: Е 


_ F.o.b. com belt 725-860 — 450-650 — 300-345 340390 


F.o.b. gulf coast? 


— 500-520. 20 ___ DAMM 
Diammonium phosphate, f.o.b. central Florida 1,025- 1 -1,070 _ 3 ~ 300-305 | 250-0585 ___ 320 
Urea: Е ка У 
__F.o.b. com belt,’ prilled and granular | 685-705 270-330 270-285 _ 350-360 


F.o.b. gulf coast, granular! 


| ево 5 190-210 240-245 30738 
Illinois, Indiana, lowa, Missouri, Nebraska, and Ohio 

| : 
Barge, New Orleans, LA. 


Source: Green Markets. 
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ТАВГЕ 8 
U.S. EXPORTS OF ANHYDROUS AMMONIA, BY COUNTRY' 


(Thousand metric tons of ammonia and thousand dollars) 


——Á— НИ 


| 2008 209 о 
| _ Country Gross weight Value? Gross weight Value? 
Belgium о 2 385 | 526 
Canada 215 31,700' 15 7,190 
Haiti 0) 118 | 207 
Israel — 22 (3) 81 | 288 
Other _ 7 16" — 3220' 2 861 

Total (0233 35,500 |.20 9,070 


' Data are rounded to no more than three significant digits; may not add to totals shown. 


"Cost, insurance, and freight value. 
"Less than % unit. 


Source: U.S. Census Bureau. 


TABLE 9 
U.S. IMPORTS OF ANHYDROUS AMMONIA, BY COUNTRY! 


(Thousand metric tons of ammonia and thousand dollars) 


тоо №09 

Country Gross weight Value? Gross weight Value? _ 
Australia - -- 80 22,200 
Canada 933 736,000 822 357,000 
Egypt | = ~ 96 29,400 
Russia | 1,440 827,000 438 133,000 
Trinidad and Tobago - 3,810 2,140,000 3,7220 936,000 
Ukraine a 553 339,000 67 20,400 
Venezuela 213 117,000 158 36,900 
Other 3711 — 214000'- 126 __ 36,000 
Total 7,320 4,370,000 5,510 — 1,570,000 
‘Revised. -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Cost, insurance, and freight value. 


Source: U.S. Census Bureau. 
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ТАВГЕ 10 
U.S. EXPORTS OF MAJOR NITROGEN COMPOUNDS! 


(Thousand metric tons) 


|| 2080 | 1 209  / 
Gross Nitrogen _ Gross Nitrogen 
" nu LR |. weight content weight — content _ Principal destinations in 2009 
Ammonium nitrate? ———— 189 64 364 123 France, 46%; Canada, 21%; Mexico, 20%. 
Ammonium sulfate” «1,620 343 ' 963 204 Brazil, 39%; Peru, 13%; Mexico, 12%. 
Anhydrous ammonia — _ 234 ' 192 20 16 Canada, 78%; Belgium, 6%. 
Diammonium phosphate mE 4,530 816" 5,530 996 India, 58%; China, 6%. 
Monoammonium phosphate = 2,490 274 2,110 232 Canada, 29%; Brazil, 24%; Australia, 1296; Argentina, 11%. 
Urea | — __ FEM 302 139  Á 2289 133 Canada, 35%; Colombia, 12%; Mexico, 12%. 
Total MEN 9,370" 1,830" 9,280 1,700 


‘Revised. 


———— 


Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes industrial chemical products. 


Source: U.S. Census Bureau. 


TABLE 11 
U.S. IMPORTS OF MAJOR NITROGEN COMPOUNDS' 


(Thousand metric tons and thousand dollars) 


Е _ "EM m 
E 2008 | 2009 Е | 
Gross Nitrogen Gross Nitrogen 
Compound weight | Content — Value” weight content Value? Principal s sources in sin2000 — 1 — 


Ammonium nitrate' 707 240 230000 451 E 
Ammonium nitrate and 


Canada, 79%; Netherlands, 15%. 


limestone mixtures 6 2 2,540 51 14 11,100 Greece, 39%; Russia, 38%; Lithuania, 14%. 
Ammonium sulfate" "MOM 395 84 99.100 324 69 67,300 Canada, 99%. | 
Anhydrous ammonia“ _ _ RW 6,020 4,370,000 5,510 4,530 1,570,000 Trinidad and Tobago, 68%; Сапада, 15%. 
Calcium nitrate 205 35 29,200 123 21 14,600 Norway, 97%. 

Diammonium phosphate __ d 6 13,400 22 4 9,710 Mexico, 75%; Germany 15%. 
Monoammonium phosphate 176 19 158,000 57 6 34.500 Canada, 63%; Russia, p 

Nitrogen solutions ____ 6,950 2.080 930.000 1,170 349 257000 Russia, 51%; Сапада, 33%. 

Potassium nitrate. Е 133 19 80,200 74 10 48,500 Chile, 87%. 

Sodium Hs ИИН 26 31,700 84 14 20,600 Chile, 95%. n 

Pe ак 5.460 2,510 2,870000 4,730 2,170 _ 1,440,000 Canada, 35%; Saudi Arabia, 11%; = 
pon —— 777 121500 11.000 8,810,000 — 12,600 E 330 3,570,000 MM 


——— 
TD 
pe et i 
———P c RR 


Data are rounded to no more than three significant digits; may not add to totals shown. 
Cost, insurance, and freight value. 

Jincludes industrial chemical products. 

‘includes industrial ammonia. 


5Less than У; unit. 


Source: U.S. Census Bureau. 
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TABLE 12 


(Thousand metric tons, contained nitrogen) 


— a et n 


AMMONIA: ESTIMATED WORLD PRODUCTION, BY COUNTRY"? 


s. Country 2005 _ 2006 
Afghanistan —— 20 æ 
Albania 10 10 
Algeria —— m MUSEI 550 470 
Argentina SSS 655 3 7273 
Australia Е 790 1,200 
Auta 440 440 
Bahrain SS 330 3 370 3 
Bangladesh* 1,380 3 1.250 
Belarus о 66 - 774 3 815 
Belgium Ss ED 860 3 850 
Bosnia and Herzegovina ee 1 | 
ваш О Б 950 950 
Bulgaria Cot 320 ? 309 
Burma m 30 30 
Canada - mM -_- | 4,100 4,100 
а 37,850 40,660 
Colombia - 7 D mn TOTUM ex “et 
Croatia — 7 — 320 ? 319? 
Cuba о у SES 28 42 3 
Czech Republic _ 00 2503 250 
Denmark | 2 2 
Кур 1,640 2 1,800 
Estonia о 170 ? 170 
Finland 63 62 
France о MEE 1.206 ? 6163 
Georgia —— 65 130 140 
ЕЕ 2,789 2,718 
Greece ЕРЭН 130 ? 130 
Hungary — NP DUE — 275 3 275 
India! 10,800 10,900 
Indonesia - Se 4,400 3 4,300 
Iran 1,020 3 1,020 
dag m 30 10 
Кају — 525 3 480 ? 
Japan ПО - 1,083 3 1,091 3 
Korea, North 100 100 
Korea, Republic of | 165 90 
Kuwait — 467 3 495 ' 
Libya - m m 507 518 "3 
Lithuania - EN ОНИ 430? 453? 
Malaysia | 920 950 
Mexico Карн Do 
Netherlands = E 1,700 ? 1,800 
New Zealand - 5 І 120 3 120 
Norway 7 ЕО 300 > 350 
‘Oman ode 620 3 1,000 
Pakistan _ 2,114 3 2,200 
Peu о 5 5 
Poland | DEMNM 2,080 ? 2,007 ° 
Portugal E 2443 244 
Qatar _ | 1,754 ? 1,784 3 
Romania nda 1,300 1300 - 
See footnotes at end of table. —— 


_2007 


20 


800 
150 
2,746 
130 
300 
11,000 
4,400 
2,000 


20 


300 


11,100 


4,500 
2,000 


1,995 "3 


2008 2009 


———— —— 


20 


310 

30 
4,000 
42,290 
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TABLE 12—Continued 
AMMONIA: ESTIMATED WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons, contained nitrogen) 


Country 2005 2006 2000 —— 2008 2009 
Russia 10,000 ? 10.500? 10.500 10425? 1044? | 
Saudi Arabia 1,780 ? 2.000 2.600 2.600 2,600 
Serbia 111% 80 85 85 85 
Slovakia 7 | 236 ! 2412 260' 260 ' 260 
South Africa 460 ? 480 480 480 430 
Spain = | 460 400 400 400 400 
Switzerland - | | 32 3 32 32 32 32 
Syria 120 120 120 120 210 
Taiwan : 11 12 12 12 12 
Tajikistan 00 Е | 45 35 25 25 20 
Trinidad and Tobago 5,187} 5.111 3 5,129 3 5,130 5,100 
Turkey — ME 305 ° 923 ane 50 100 
Turkmenistan 220 250 270 270 270 
Ukraine — | Е | | 4,300 ° 4.200 4,200 4,200 ' 4,200 
United Arab Emirates | 360 ' 380 380 380 380 
United Kingdom i | 1,080 3 750 1,050 1.100 1.100 
United States" с u 8,338 8.190 8.538 7,867 ! 7,704 
ТУТИ 880 3 940 1,000 1,000 1,000 
лен ^ 900 3 1,160 1,160 1,160 1,160 
Viena, О 220 230 300 300 300 
Zimbabwe С С u i Ка 30 10 _ | 3 _ 255 ____ 20 _ 
=>“ ни 122,000 —— 126,000 131,000" 130,000" 130.000 _ 


re 7e 
ен Us data, and estimated data have been rounded to no more than three significant digits; may not add to totals shown. 
?Table includes data available through June 10, 2010. 

* Reported figure. 

*May include nitrogen content of urea. 

5Data are for years beginning April 1 of that stated. 


$Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
"Synthetic anhydrous ammonia; excludes coke oven byproduct ammonia. 
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Domestic survey data and tables were prepared by Danielle L. Militello, statistical assistant, and the world production table 
was prepared by Glenn J. Wallace, international data coordinator. 


[n 2009, peat produced in the conterminous United States was 
609,000 metric tons (t); output from Alaska was estimated to be 
182,000 cubic meters (Hughes and other, 2010, p.11). 

The United States was a significant producer and consumer of 
peat for horticultural and industrial purposes. The types of peat 
are classified according to the degree of decomposed component 
plant material, with sphagnum moss being the least decomposed 
followed by hypnum moss, reed-sedge, and humus. 

Reed-sedge accounted for 8396 of domestic peat production, 
followed by sphagnum moss with 896; hypnum moss with 6%; 
and humus with 3% (table 4). Florida accounted for 78% of U.S. 
peat production with 476,000 t (table 3). 

Peat is a renewable natural organic material of botanical 
origin and commercial significance. Peatlands are situated in 
wetland areas, primarily in the temperate and cold belt of the 
Northem Hemisphere, where large peat deposits developed 
from the gradual decomposition of plant matter under anaerobic 
conditions. The United States contains approximately 15% 
of the world's peatlands by area (Lappalainen, 1996, p. 55). 
There are more than 400 million hectares (Mha) of peatlands on 
Earth, of which 8096 remains undisturbed. Of the 80 Mha that 
has been used by humans, 50% has been used for agriculture; 
3095, for forestry; 10%, for miscellaneous uses; and 10%, for 
peat extraction. Peat continues to accumulate on 60% of global 
peatlands; however, the volume of global peat resources has 
been decreasing at a rate of 0.05% per year owing to human 
activity (Joosten and Clarke, 2002, p. 32-33). 


Production 


Domestic production data for peat were developed by the U.S. 
Geological Survey from a voluntary canvass of operations in 
the conterminous United States. Of the 50 operations to which 
а Survey request was sent, 35 responded, representing 7096 of 
total production tonnage. From the respondents, there were 
32 active operations, 2 idle operations, and 1 closed operation 
In 2009. Data for nonrespondents were estimated based on 
responses to the 2008 survey or other sources. Most peat 
Operations are relatively small and sell their products regionally. 
Peat production in the conterminous United States in 2009 
Was 609,000 +, а slight decrease from that of 2008 (table 1). A 
decrease In peat production of 5% was reported in the Eastern 
r egion, and an increase of 21% was reported for the Great Lakes 
region. In 2009. 74% of domestic production came from just 

ve operations (table 2). Output from Alaska was estimated 
to be 182.000 cubic meters in 2009, according to the Alaska 
Department of Natural Resources, which conducted its own 
survey of mineral production in the State (Hughes and others, 


a | 0, р. 11). Peat production in Alaska was reported by volume 
nly, 
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Consumption 


Peat is widely used as a plant-growth medium in a variety 
of agricultural and horticultural applications where its 
fibrous structure and porosity enable a unique combination 
of water-retention and drainage characteristics. Commercial 
applications include lawn and garden soil amendments, potting 
soils, and turf maintenance on golf courses. In industry, peat is 
used primarily as a filtration medium to remove toxic materials 
from process waste streams, pathogens from sewage effluents, 
and deleterious materials suspended in municipal storm- 
drain water. In its dehydrated form, peat is a highly effective 
absorbent for fuel and oil spills on land and water. 

sales of domestic peat decreased slightly to 644,000 t in 2009 
from 648,000 t in 2008. Packaged products composed 13% of 
total domestic sales tonnage and commanded premium prices 
for all grades of peat. Apparent consumption was estimated 
to be the same as that of 2008. Potting soil and general soil 
improvement mixes were the two leading usage categories, 
accounting for 89% of domestic sales tonnage and 83% of 
the volume (table 5). Other significant uses, by quantity of 
sales, included nursery applications, golf course applications, 
and seed inoculants. The United States imported 61% of total 
consumption requirements, primarily from Canada, where 
deposits of high-quality sphagnum moss are extensive. Canadian 
peat was sold in bulk for blending in custom soil mixes and was 
packaged for horticultural use; however, a detailed distribution 
of Canadian imports was not available. Many of the soil 
blending facilities in the Southern and Western United States are 
owned by subsidiaries of Canadian peat producers and import 
much of their peat requirements. 


Stocks 


U.S. yearend stocks of peat decreased slightly to 149,000 
t in 2009 from 152,000 t in 2008 (table 1). Reed-sedge peat 
accounted for 77% of total stocks, followed by hypnum moss, 
sphagnum moss, and humus (table 4). 


Prices 


The total reported free on board (f.o.b.) value for domestic 
peat sold in the United States was $15 million, according to 
the annual survey of domestic peat producers. The average 
unit value decreased to $23.24 per metric ton compared with 
$26.42 per ton in 2008 (table 1). On an average unit-value basis, 
sphagnum moss was valued at $68.61 per ton, f.o.b. plant; 
humus, $30.04 per ton; hypnum moss, $29.61 per ton; and 
reed-sedge, $19.74 per ton (table 7). 


Foreign Trade 


U.S. companies exported 77,000 t of peat (tables 1, 8). 
Imports of peat decreased by about 3% to 906,000 t from 
936.000 t in 2008 (table 8). The total customs import value was 
$230 million or $254.15 per ton. Imports of peat (sphagnum 
moss) from Canada decreased to 871,000 t, which represented 


96% of total U.S. imports and 77% of total Canadian 
production. 


World Review 


Finland, Ireland, Belarus, Russia, Sweden, Canada, and Latvia 
were the leading peat producing countries in decreasing order of 
tonnage (table 9). World peat production for 2009 was estimated 
to be 25 million metric tons (Mt), a slight increase from that of 
2008. Other significant producing countries included Estonia, 
Poland, the United States, and Lithuania. Peat is an important 
source of energy in Finland, Ireland, and Sweden and to a lesser 
extent in Eastern Europe. 

Canada. —Production of peat (sphagnum moss) was 
estimated to have decreased to 1.13 Mt in 2009 from 1.15 Mt 
in 2008. New Brunswick, Quebec, and Manitoba were the 
major producing provinces, in decreasing order of tonnage, 
accounting for 84% of production. Alberta, British Columbia, 
Newfoundland, Nova Scotia, Prince Edward Island, and 
Saskatchewan also reported peat production (Natural Resources 
Canada, 2010). 

In 2009, Peat Resources Ltd.'s small-scale production facility 
in Stephenville, Newfoundland, produced more than 200 t of 
high-quality peat fuel pellets for testing and marketing purposes 
(Peat Resources Ltd., 2009). по 

As part of the Canadian Government's economic action plan, 
the town of Carrot River, Saskatchewan, received C$5 million 
to build a 22-kilometer public road to access a new peat moss 
deposit, providing Premiere Horticulture Ltd. with a 20-year 
supply of peat moss and the ability to continue mining peat in 
the province (Western Economic Diversification Canada, 2009). 

Ireland.—Bord na Mona Energy Ltd. planned to phase out 
the use of peat bogs to fuel power stations during the next 20 
years. The company did not plan to open any more new bogs, 
as the existing peat bogs have the capacity to fuel the power 
generation stations for approximately 20 years. Renewable | 
energy sources Were planned for fueling the power stations in 
the future (Business and Leadership Ltd., 2009). 

Rwanda.—R wanda's sole cement manufacturer, CIMERWA, 
was set to benefit from peat mining. Peat, expected to replace 
the high-cost heavy fuel oil, was being mined at Gishoma in 
Rusizi district from à 144-hectare deposit by a newly created 
Rwanda Investment Group company called Peat Energy 
Company. Plans were to convert the energy source for aum 
cement plant {© 70% peat and 30% fuel technology (New limes, 


The, 2009). 
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Outlook 


The domestic short-term peat situation will likely include 
steadily increasing Canadian imports and fluctuating domestic 
peat production. The number of domestic producers will 
likely continue to decline and remain dominated by large 
companies. Other factors, such as competition from organic 
soil amendments like coir (coconut fiber) and composted yard 
waste, Federal and State wetlands regulations, and restriction 
on permitting new production sites will likely have a negative 
influence on growth of the domestic peat industry. Also, 
peatlands have been identified as carbon sinks, storing more 
carbon dioxide per unit hectare than any other ecosystem. 


Preservation of peatlands may become a high priority in the 
efforts to reduce greenhouse gas emissions. 
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TABLE 1 


SALIENT PEAT STATISTICS! 


(Thousand metric tons and thousand dollars unless otherwise specified) 


. Production 
_ Sales by producers: — 
.. Quantity 
___ Вик © 

___ Packaged ____ 
| Toa __ 
___ Value 


__ Average value 
__ Average value, bulk 


___| Average value, packaged or baled 


_ Exports 


. Imports for consumption _ 


dollars per metric ton 


до. 


_ Consumption, apparent? 


_ Stocks, December 31, producers' m 


World, production РИКИ 
‘Estimated. ‘Revised. do. Ditto. 


do. 


_ 2005 


20,800 
27.76 

23.08 

39.54 

36 

891 

1,600 

195 

|. 26,000 


'Data are rounded to no more than three significant digits, except average values per metric ton. 


Excludes Alaska. 


_ 2006 2007 2008 
39 38 37 
55] 635 615 
525 590 546 
Е 209 _ 104 __ 102 
734 694 648 
20,100 17,700 17,100 
27.34 25.59 26.42 
23.00 24.69 24.73 
38.28 30.64 36.24 
41 56 57 "* 
924 977 936 
1,500 1,590 1,440 
128 98 152 
25,700' 25,600" 24900' 


* Apparent consumption equals U.S. production plus imports minus exports plus adjustments for industry stock changes. 


TABLE 2 


RELATIVE SIZE OF PEAT OPERATIONS IN THE UNITED STATES 


(metric tons per year) _ 


Size 


о 


Active operations _ 


2008 


23,000 and тоге — 
9,000 to 22,999 — — 


5,000 (о 8,999 _____ 
1,000 го 4,999 


Less than 1,000 


Total 


4 


DI PN у>... E NEUE Ga LL LLL 


Production 

(thousand metric tons) 

2009 2008 2009 
5 455 453 
7 96 97 

5 25 33 

11 33 22 

10 6 4 
38. 615 609 
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ТАВГЕ 3 
U.S. PEAT PRODUCTION АМО SALES BY PRODUCERS 


IN 2009, BY 5ТАТЕ! 


| Sales "ONES 
Production Quantity 
Active (thousand (thousand Value? Percentage 
____ Region and State operations metric tons) metric tons) (thousands) packaged 
Eat: е 
Florida —— PPM 7 476 527 510,100 5 
_ Pennsylvania _ 4 3 3 90 65 
Othe’ _ TB A30. 60 
___ Totalor average _ 18 507 557 1 1,500 | 43 
Great Lakes: _ 5 
Minnesota 9 63 44 2,850 54 
Omer 8 (36 | 385 _ 41 38 
_ Total or average — — 17 99 82 3.320 46 
West 000 3 4 5 140 26 
_ Grand total or average 8 609 ___ 644 15000 .— 3 
! Data are rounded to no more than three significant digits; may not add to totals shown. 
"Values for free on board producing plant. 
Includes Maine, New Jersey, and New York. 
‘Includes Illinois, Indiana, Michigan, and Ohio. 
SIncludes lowa, Washington, and Wisconsin. 
TABLE 4 
U.S. PEAT PRODUCTION AND PRODUCERS’ YEAREND STOCKS 
IN 2009, BY TYPE 
| Е mM _ Yearend 
Active Production? Percentage of stocks 
Type operations’ (metric tons) — production — (metric tons) 
Sphagnum moss _ 9 48.100 8 9,370 
Hypnum moss 5 35,600 6 18,600 
Reed-sedge —— 16 510,000 83 114,000 
Humus - 8 15900 3 ______ 6430 
тоа! 38 609,000 — 100 149.000 
‘Some plants produce multiple types of peat; may not add to totals shown. 
? Data are rounded to no more than three significant digits; may not add to totals 
shown. 
BA 
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Use 
Earthworm culture medium 


General soil improvement 
Golf courses 
Ingredient for potting soils 
Mixed fertilizers 
Nurseries 


Packing flowers, plants, _ shrubs, : etc. _ 


Other 


Earthworm culture medium 


General soil improvement 


Golf courses ___ 
Ingredient for potting soils | 
Mixed fertilizers 
Nurseries __ 


Packing flowers, plants, shrubs, etc. - 
Seed inoculant __ _____ 
Vegetable growing 
Other 

_ Total 
~ Zero. 


TABLE 5 
U.S. PEAT SALES BY PRODUCERS IN 2009, BY TYPE AND USE! 


Sphagnum moss 


_ 15.500 27900 


- 

Data are rounded to no more than three significant digits; may not add to totals shown. 
2 . i 
Volume of nearly all sphagnum moss was measured after compaction and packaging. 


Hypnum moss 


Quantity ___ Quantity 
Weight Volume? Weight Volume 
(metric (cubic Value (metric (cubic Value 
tons) meters) — (thousands) X tons) meters) (thousands) 
se - - 136 500 $2 
14,200 96,800 $594 4,670 15,800 102 
9,680 60,500 819 381 1,400 6 
11,300 8,620 551 2,100 6,780 45 
1,280 -- 59 272 500 13 
233 -- 11 26,400 54,100 742 
5,810 47,500 617 -- ae = 
7 22 | 41 100 2 
1,200 660 13 2,100 4,620 70 
43,600 214,000 2,660 36,000 83,800 982 
ace ВВ. Тога! 
Quantity .... Quantity — _ 
Weight Volume Weight Volume 
(metric (cubic Value (metric (cubic Value 
tons) meters) _ (thousands) _ tons) _ meters) _ (thousands) 
С 236 451 $4 525 1,290 $8 
4,460 7,560 62 72,100 228,000 1,460 
3,510 6,450 132 21,900 105,000 1,700 
6,100 11,200 235 500,000 1,040,000 9,860 
За 2а - 1,550 500 71 
660 1,230 27 29,800 68,200 968 
272 500 3 6,090 48,000 620 
272 500 3 8,750 24,300 181 
= A -- 275 622 6 
es 2 -- 3,290 5,280 82 
466 644,000 1,530,000 15,000 


Value 


(thousands) 


Reed-sedge 
Quantity 
Weight Volume 
(metric (cubic 

tons) meters) 
153 342 
48,800 107,000 
8,370 36,500 
480,000 1,020,000 
2,500 12,900 
8,470 23,800 
227 500 
549,000 1,200,000 


$2 


Е е bdo EPA 


TABLE 6 
AVERAGE DENSITY OF DOMESTIC PEAT SOLD IN 2009 


(Kilograms per cubic meter)! 


Sphagnum Hypnum Reed- 


moss moss sedge Humus 
Bulk 233 (648 _ 596 __ 744 
Packaged 160 644 570 704 
Bulk and packaged 178 646 593 727 


] 6 ә 
То convert kilograms per cubic meter to pounds per cubic yard 
multiply by 1.685. 


TABLE 7 
PRICES FOR PEAT IN 2009! 


(Dollars per unit) 


Sphagnum Нурпит Reed- 


"—— — HUN moss __ sedge — Humus — Average 
Domestic: —  — < — < Е 
вик 

| Permetricton 6528 28.98 2037 22.71 22.06 
С Percubicmeter __ 1521 _ 1877 1213 1690 —— 1206 
_ Packaged or baled: КРТ 

_ Permetricton 7025 3023 12.47 40.53 31.01 
| Регсшстест 10122 19.45 741 2855 1134 
_ Average: e OOO Oe a 
Из Рег metric ton — = 6861 2961 19.74 30.04 23.24 
-Per cubic meter 12.22 1911 1171 2L84 1236 
Imported, total, per metric ton? хх Хх XX XX 254. 15 
XX Not applicable. BEEN BEER 


' Prices are free on board plant. 


2 
Average customs value. 


TABLE 8 
U.S. IMPORTS FOR CONSUMPTION OF PEAT, BY COUNTRY' 


00 208 — аә 
Quantity Value? Quantity Value? 
__ Country _ — (metric tons) — (thousands) — (metrictons) — (thousands) 
Belgium Е -- 749 $95 
Bulgaria _ E - 148 16 
Canada 894,000 $215,000 871,000 218,000 
Estonia 1,810 303 1,580 361 
Finland = 662 223 781 317 
Frane —— 1,060 367 155 52 
Germany - 379 113 315 69 
| Ireland - 2.490 789 1,690 514 
' Latvia 29,800 8,970 21,200 6,300 
Lithuania 1,140 252 175 36 
Netherlands 183 96 585 174 
New Zealand 198 101 201 118 
Мова 3,090 497 6,690 3,350 
Sweden 329 110 1,190 298 
Other 623 ' | 240 318. 238 
© Total 936,000 228,000 906,000 230,000 
'Revised. -- Zero. 
!Data are rounded to no more than three significant digits; may not add to 
totals shown. 


у 
*Customs value. 


Source: U.S. Census Bureau. 
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ТАВГЕ 9 


PEAT: WORLD PRODUCTION, BY COUNTRY"? 


Country? 
Argentina, horticultural use 
Australia‘ 
Belarus: 
. Horticultural use* 
_ Fuel lue — — 
Total Е 


Burundi, fuel use 

Canada, horticultural use _ 

Denmark, horticultural use* 

Eon) = 
Horticultural use 

EA use 


_———— aasa 


Finland: 


E: Horticultural use 
F uel use 


.. Total 


France, horticultural use* 
Germany, horticultural use 


Hungary, horticultural use‘ 
lreland:*? 

_ Horticultural use 

_ Fuel use 
» Total = 
Latvia, horticultural ral and fuel uses. fuel uses 
Lithuania: 

Horticultural use 
_ Fuel use 
_ Teal | 
Moldova, fuel изе“ 
New Zealand, horticultural use 
Norway, horticultural use" 
Poland, horticultural use* NN 
Russia, horticultural and fuel uses 
Spain* 
Sweden:* 
. Horüculturaluse — 
. Fuel use mE 

Total 

Ukraine, horticultural and fuel uses 
United Kingdom" 
United States, horticultural use _ 

Grand total 
__ОР which: 

. Horticultural use - КРЮ 

____Еџе! use 

" Unspecified — 
"Estimated. 'Revised. 


(Thousand metric tons) 


15 


| | | __2%6 7 
— 2005 2006 


14'* — 


6 7 7 7 7 
дд’ 


100 


__ 2,125 


2,225 
10 
1,245 


900 


100 
2,507 


= 2607 


7 
1,282 


475 


100 
2,500 
2,600 — 

10 r. 4 
1,151 


705 * 500 
213" 328 * 
919 ^* 828 
900 900 
8,200 8.200 
9,100 9,100 
200 200 
99 "4 94 


475 500 500 500 
4,100 * 3,800 3.800 3,800 
|. 4575" 4300 4300 4,300 
791 931 1,000 * 1,000 
536 471 308 307 * 
68 50 15 __ 15 
|J — 604 521 323 322* 
475 475 475 475 
26 27 27 27 
30 30 30 30 
639 577 641 632' 
1,600 1,400 1,300 1,300 
60 60 60 60 
360 400 380 380 
570 970 _ 900 _ 900 
930 1,370 1,280 1,280 
639 462 395 358 ^* 
(e) * (6) (6) ©, 
685 551 635 615 
26,000 25,700 ' 25,600 ' 24,900 ' 
6,790 ' 6,710 ' 6,480 ' 6,050 ' 
16,100 16,100 16,400 16,100 
3,100 2,860 2,760 2,730 ' 


25,000 


6,020 
16,200 
230. 


"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
‘Table includes data available through June 24, 2010. 


?In addition to the countries listed, Austria, Chile, Iceland, Italy, and Romania produced negligible amounts of peat. 


"Reported figure. 
*Fiscal year data. 
"Less than У, unit. 
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PERLITE 
By Wallace P. Bolen 


Domestic survey data and tables were prepared by Maria Arguelles, statistical assistant, and the world production table was 


prepared by Lisa D. Miller, international data coordinator. 


In 2009, the amount of domestic processed crude perlite sold 
or used and the amount of expanded perlite sold or used both 
decreased by about 20% compared with that of 2008. Domestic 
production of processed crude perlite was about 348,000 metric 
tons (t), and the amount of expanded perlite sold or used was 
about 439,000 t. Domestically produced processed crude perlite 
sales declined for the third time in the past 4 years after a brief 
Increase in 2008. The 348,000 t sold or used represent the 
lowest level of domestic production since 1964, when 318,000 
t was produced. The 439,000 t of expanded perlite was the 
smallest amount sold or used since 1984, when 439,000 t was 
also recorded in this Category. 

During the year, imports of processed crude perlite decreased 
by 18% to 153,000 t compared with that of 2008. This was the 
third consecutive year with falling perlite imports after a record 
high import level in 2006. Exports of crude processed perlite 
меге estimated to have been about 33,000 t, decreasing by about 
11% compared with those of 2008. Trade data in this report are 
from the U.S. Census Bureau and the Journal of Commerce's 
Port Import Export Reporting Service. Percentages in this report 
Were computed using unrounded data. 


Production 


Domestic production data for perlite were derived by the 
U.S. Geological Survey (USGS) from two voluntary annual 
surveys—one for domestic mine operations (processed crude 
perlite) and one for expanding plants. The expanding plants 
used domestic and imported processed crude perlite. All the 
Processed crude perlite described in table 1 was produced by 
seven companies from nine mines, eight of which responded 
to the USGS survey, representing about 99% of the processed 
crude perlite sold or used in 2009. According to data collected 
by the USGS, the 348,000 t of U.S.-processed crude perlite sold 
ог used in 2009 was valued at $17.1 million, a decrease of 18% 
compared with that of 2008. The 439,000 t of expanded perlite 
Sold or used by domestic producers was valued at $132 million, 
а decrease of 14% compared with that of 2008 (table 1). 

The processed crude perlite reported in table 1 was mined in 
Arizona, California, Idaho, Nevada, New Mexico, and Oregon. 
The mines in Arizona, New Mexico, and Oregon accounted for 
most of the tonnage mined. Ore producers were, in alphabetical 
order by State, Harborlite Corp. in Arizona and New Mexico; 
American Perlite Со. in California; Idaho Minerals, LLC in 
Idaho; EP Minerals, LLC and Wilkins Mining and Trucking, 
Inc. in Nevada; Dicaperl Minerals Corp. in New Mexico; and 
Comerstone Industrial Minerals Corp. in Oregon. 

Perlite was expanded at 55 plants throughout the United 
States and two plants were reported as idle. Of the 55 active 
Plants, 28 plant operators (51%) responded to the USGS survey, 
representing about 75% of the total expanded perlite sold ог 
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used. Production information for nonresponding companies 
was estimated using previously reported data, with adjustments 
based on currently reported production trends. The top seven 
producers of expanded perlite, each with production of more 
than 20,000 metric tons per year, accounted for about 7994 of 
the expanded perlite sold or used in the United States in 2009. 
The remaining 21% was produced by 22 companies. 


Consumption 


In 2009, domestic apparent consumption of processed crude 
perlite was 468,000 t, a 20% decrease compared with that of 
2008. This was the lowest level of apparent consumption since 
1983, when 447,000 t of processed crude perlite was consumed. 
Expanded perlite consumed for construction-related uses, the 
major market for expanded material, was about 232,000 t, a 
decrease of 28% compared with that of 2008. Construction uses 
of expanded perlite, which consisted of concrete aggregate, 
formed products, masonry- and cavity-fill insulation, and plaster 
aggregate, accounted for about 53% of total domestic sales 
of expanded perlite in 2009. Expanded perlite consumption 
decreased in most markets, with the most pronounced decrease 
by percentage reported for the formed products market (table 
3). Expanded perlite consumption did increase for three 
of the smaller markets: concrete aggregate, laundries, and 
low-temperature insulation. Perlite was expanded, usually 
for local consumption, in 28 States. The leading States in 
production of expanded perlite sold or used were, in descending 
order, Illinois, Georgia, Pennsylvania, Mississippi, California, 
Oregon, Michigan, and Florida. The amount of expanded perlite 
sold or used by State was listed for those States with three 
or more companies expanding in each State; for other States, 
individual data were withheld to avoid disclosing company 
proprietary data (table 2). 


Prices 


Processed crude perlite was sold at an average value of $50 
per metric ton, which was a slight increase compared with that 
of 2008. Perlite consumed by expanding plants operated by 
the mining companies was valued at $47 per ton, which was a 
4% increase compared with that of 2008. The average price for 
all perlite sold or used by mining companies was $49 per ton, 
which was a slight increase compared with that of 2008. The 
average price of expanded perlite was $302 per ton, up from 
$279 per ton in 2008; the range in reported prices, however, was 
wide—from about $100 to more than $1,000 per ton. 

The average price by use of expanded perlite, in descending 
order, was low-temperature insulation, $559 per ton; fillers, 
$461 per ton; masonry- and cavity-fill insulation, $459 per ton; 
horticultural aggregate, $427 per ton; concrete aggregate, $398 
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per ton; filter aid, $391 per ton; plaster aggregate, $352 per 
ton; laundries, $247 per ton; and formed products, $195 per ton 
(table 3). 


Foreign Trade 


Exports of processed crude and expanded perlite, primarily 
to Canada, were estimated to be 33,000 t, down by about 11% 
compared with those of 2008. This decrease was probably 
related to the decline in demand for horticultural grade perlite. 
Peat is abundant in Canada, and perlite is commonly mixed 
with peat and other ingredients to produce potting soils. The 
Republic of Korea was probably the second largest recipient of 
U.S. exports, receiving nearly 9,000 t. Besides these 2 countries, 
perlite was exported to about 20 other countries, but the average 
amount exported to each country was less than 1,000 t. The 
value of exports could not be calculated based on available 
information, but the average prices quoted previously could be 
applied. 

Imports of processed crude perlite, almost exclusively from 
Greece, decreased by 18% to about 153,000 t compared with 
those of 2008. S&B Industrial Minerals S.A., Kifissia, Greece, 
reported in its annual report for 2009 that perlite revenues were 
down by 18% compared with those of 2008 (S&B Industrial 
Minerals, S.A., 2010, p. 8). S&B Industrial Minerals was 
the primary supplier of processed crude perlite imports to the 
United States. Based on information from the U.S. Census 
Bureau, the average customs value of perlite imports in 2009 
was estimated to be $104 per ton, а decrease of nearly 21% 
from that of 2008. If insurance and freight costs ($11.51 per 
ton) were added to the value of the imports, the total average 
value of imports was $116 per ton, also a decrease of about 21% 
compared with the total average value in 2008. These decreases 
in the price of imported perlite were probably in response to 
decreased fuel costs and an increased availability of ocean 
transport during 2009. Most imported perlite arrives through 
the ports of Brunswick, GÀ; Mobile, AL; Philadelphia, PA; and 
Wilmington, DE. After arriving at one of these ports, the perlite 
is shipped to expanding plants throughout the States east of the 
Mississippi River. 


World Review 


Based on available information, the United States was 
estimated to be the leading consumer of processed crude 
and expanded perlite in 2009. Greece was estimated to have 
produced about 525,000 t and sold or used the largest amount 
of perlite among the countries listed in table 4. Other leading 
producers of processed crude perlite were, in descending order, 
the United States, Turkey, and Japan. In 2009, 15 countries 
produced 1.65 million metric tons of perlite, down about 8% 
compared with global production in 2008. Owing to a lack of 
reliable information, however, this total does not include all 
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major producing countries, such as China, which was probably 
the leading or second ranked producer in the world. 


Outlook 


Total consumption of processed and expanded perlite in the 
United States in 2010 was expected to remain at the historically 
low levels of 2009. With the economic recession, which was 
characterized by lackluster construction activity, including 
the continuing slump in housing and office construction, the 
historically low perlite consumption seen in 2009 is expected to 
continue. Perlite imports in 2010 were expected to be essentially 
unchanged from 2009 levels. Prices for crude processed perlite 
increased only slightly in 2009, but prices for expanded perlite 
increased substantially in 2009. For 2010, prices for crude 
processed perlite and expanded perlite could remain near 20% 
levels because price increases might be difficult to achieve 
amidst weak demand and strong competition. 

Perlite expanding plants, mostly in the Eastern United 
States, continued to purchase imported perlite and offer strong 
competition to domestic perlite producers. Imported perlite has 
supplied about one-third of the demand for processed crude 
perlite in the United States in 3 of the plast 4 years, and that 
trend is expected to continue contingent upon the availability 
and cost of ocean freight. This strong competition from other 
countries is expected to continue in the coming years 25 
domestic and foreign suppliers fight for market share amidst 
fluctuating transportation costs, whether rail or ocean freight. 
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TABLE 1 
PERLITE MINED, PROCESSED, AND EXPANDED IN THE UNITED STATES! 


(Thousand metric tons and thousand dollars unless otherwise specified) 


ССБ 25 2006 2007 2008 2009 
Perlite mined" mE i Е 606 56 56 524 304 
Processed crude perlite; =” 
Sold to expanders: | BEEN 
_ Quantity НН 406 360 324 337 263 
© Vae 5 16,500 15.600 15.000 16,400 13,100 
| Average value | dollars per metric ton 4] 43 46 49 50 
| Used at own plants to make expanded perlite: mE 
_ Quantity mM | mM 103 95 85 98 85 
уаш mE С 4,200 3,850 3,550 4,450 4,000 
B Average value m © dollars per metric ton 41 41 42 45 47 
_ Total, sold and used: mE Е EM | 
Quantity —— MEME 508 454 409 434 348 
Value BERN 20,700 19,500 18,500 20,800 17.100 
M Average ` value — dollars | per metric ton 4] 43 45 48 49 
Expanded perlite: 5 
Production quantity — | 677 646 577 554 450 
| Sold or used: — — DD 
Quantity 00000000000 677 644 575 548 439 
_ Value 165,000 165,000 155.000 153,000 132,000 
| Average value | dollars per metric ton 243 256 269 279 302 
"Раца are rounded to no more than three significant digits, except average value; may | not add to totals shown. — Е 
"Crude оге mined and stockpiled for processing. 
TABLE 2 
EXPANDED PERLITE PRODUCED AND SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE! 
Б mE 2008 Ml 2000 ^ 77 — 
Sold or used — — | 7 Sok d ik E ———— 
Average ee к 
| Average 
Production, value? Production, › 
quantity Quantity Value (dollars per quantity Quantity Value E 
. , _ State __  , (Qqmetrictons) (metric tons) (thousands) metric ton) (metric tons) (metric tons) (thousands) на рег 
California — 33,200 33,000 811,700 353 29,100 28700 $10800 ^ — 
Florida 25,600 25,300 7,470 295 21,300 21,000 7.120 т 
Indiana 16,000 15,800 5,700 359 12,900 12,800 4710 
Michigan — 21,700 21,700 5.750 265 21,800 21,200 5,460 - 
Nevada —— — —ć<— 10,900 10,900 4,890 450 11,100 11,100 4.980 » 
Pennsylvania. MER 52,700 52,700 11,800 224 47,700 47,700 11 | 
Other _ __ 393,000 389.000 106,000 272 306,000 296,000 ко 00 235 
_ Total or average 554,000 548,000 153,000 279 450.000 439000 QE 7 
"Раца are rounded to no more than three significant digits; may not add to totals shown. 1 eu — 1902 
"Average value is based on unrounded data and is rounded to the nearest dollar. | 
"Includes Alabama, Arizona, Arkansas, Colorado, Georgia, Idaho, Illinois, Louisiana, Maine, Massachusetts, Minne ара 
New Jersey, North Carolina, Ohio, Oklahoma, Oregon, Tennessee, Texas, Wisconsin, and Wyoming. | таныр pt, Missouri, 
PERLITE— 2009 


55.3 


TABLE 3 
EXPANDED PERLITE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE! 


2008 пи ^ ^20 о 
Average | ИОН © Average 2 

value? value! 
Quantity Value (dollars per Quantity Value (dollars per 
Use |. (metric tons) (thousands) metric ton) (metric tons) (thousands) _ metric ton) 
Concrete aggregate — — — — 2.400 5836 348 2.440 5973 398 
Files _ 68,800 32.100 467 62,700 28,900 461 
Fileraid — m 44,200 16.900 383 37.200 14,500 391 
Formed products) | 310,000 57,800 186 222,000 43,200 195 
Horticultural aggregate — __ 71,400 27,100 380 63,600 27,100 427 
undies: 7 832 246 295 1,020 251 241 
Low-temperature insulation — 1.600 845 527 1.990 1,110 559 
Masonry- and cavity-fill insulation _ 3,090 1.350 438 2,600 1,190 459 
Plaster aggregate NEN 5,400 1,800 333 4,880 1,720 352 
Other" о 4040 — 1410 348 40.000 13,400 3M 
тош! or average ——— | $48,000 153.000 С 279 439000 132.000 30 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
? Average value is based on unrounded data and is rounded to the nearest dollar. 
Includes acoustic ceiling panels, pipe insulation, roof insulation board, and unspecified formed products. 


‘Includes explosives, high-temperature insulation, paint, refractory, soap, steel, sugar manufacture, and unspecified uses. 


TABLE 4 
PERLITE: ESTIMATED WORLD PRODUCTION. BY COUNTRY"? 


(Metric tons) 


Me eS или _—_——— - эё 


ин m 


Country’ 2005 2006 2007 2008 | 2009 _ 
roo MM ~ 35,000 735000 35000 35,000 35,000 
‘Australia’ | u 6,000 6,500 7,000 7,000 6,500 
Georgia. NNNM 45,000 45.000 45,000 45,000 45,000 
Gene. 7 NS 525.000 525,000 525.000 525.000 525,000 
‘Hungary’ | mE 65,000 71,000 67,000 67.000 ' 65,000 
ап 31.000 40,000 30,000 30.000 30,000 
ГАУ П 60,000 60.000 60.000 60,000 60,000 
Japan B MEM 240,000 240,000 230,000 230,000 220,000 
Mexico' В ae oe 91,724 • 41,219 9 41,000 54,405 ° 54,400 
Philippines SAN 4410 * 4,352 * 4,515 * 4,593 "° 4,600 
“Slovakia i 13,000 16.000 ' 20,000 25.000 ' 25,000 
“South Africa mE 400 400 400 400 400 
Turkey" 1569355 260,000 270,000 270000. — | 
ТТР РИБНЕ 508.0006 454,000* — 409.0005 434000 3 ds 
Zimbabwe 4000 — _ 3,000 _ _ 3,000 _____ 000: ed 
~ Total 1,790,000 1,800,000 * — 1,750,000 — _ 1,790, о _ 1659097 — 


ОҢОИ», ле меки occu e prp cioe een 


"Revised. 
=: —— 15 shown. 
! World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to tota 


| 010. 
2Unless otherwise stated, figures represent processed ore output. Table contains data available through May 12, 2 


"E . ; | rus, Iceland, 
?tn addition to the countries listed, Djibouti started perlite production in 2009, and Algeria, Bulgaria, E uns information 
Morocco, Mozambique, and Russia are thought to have produced perlite, but output 15 not reported, апс а 


is inadequate to estimate output. 


^Crude ore. 
5Crude perlite screened and sold. 
‘Reported figure. 
"Processed ore sold and used by producers. "E К 
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PHOSPHATE ROCK 
By Stephen M. Jasinski 


Domestic survey data and tables were prepared by Raymond I. Eldridge III, statistical assistant, and the world production 
table was prepared by Glenn J. Wallace, international data coordinator. 


Domestic phosphate rock production in 2009 was 26.4 million 
metric tons (Mt) compared with 30.2 Mt in 2008, and reported 
use of phosphate rock was 25.5 Mt compared with 28.9 Mt 


: in 2008 (tables 1, 3-4). World production was slightly higher 


than that in 2008 (table 10), owing to increased production in 
China. In 2009, the world phosphate market, except for China, 


; Was affected by the world economic downturn, low demand 
for fertilizers, and high inventories of phosphate rock and 


fertilizers. In the United States, phosphate rock production and 


` reported use were at their lowest levels since 1964, and apparent 
' consumption was the lowest since 1972. Market conditions 

` improved slightly in the last quarter of the year as production 

+ and consumption of phosphate rock and fertilizers increased. 


Phosphorus is an essential element for plant and animal 
nutrition and is consumed primarily as a principal component 
of nitrogen-phosphorus-potassium (NPK ) fertilizers. Phosphate 
rock minerals are the only significant global resources of 
phosphorus. In this report (unless noted otherwise), mine 
production is reported in terms of marketable production, which 
refers to beneficiated phosphate rock with a suitable phosphorus 
pentoxide (Р,О,) content for wet-process phosphoric acid or 
elemental phosphorus manufacturing. Quantities are reported 
In metric units and percentages have been calculated using 
unrounded data. 

In 2009, phosphate rock was produced at seven mines in 
Florida, three in Idaho, and one each in North Carolina and Utah 
(table 2). 

Domestic production of all types of phosphoric acid in 
2009 decreased to 8.66 Mt Р.О, from 9.22 Mt PO, in 2008. 
Combined production of all types of phosphate fertilizers was 
slightly higher than in 2008 because of increased production of 
diammonium phosphate (DAP) (U.S. Census Bureau, 2010). 
The major fertilizer products manufactured from phosphoric 
acid were DAP and monoammonium phosphate (MAP). 


Production 


U.S. Geological Survey domestic phosphate rock production 
data were obtained from monthly and semiannual voluntary 
canvasses of all companies that owned phosphate rock mines. 
All companies responded to the canvass in 2009. During the 
year, 12 phosphate rock mines were active (table 2). 

The U.S. phosphate industry is concentrated in Florida in 
the counties of Hamilton, Hardee, Hillsborough, Manatee, and 
Polk. In 2009, seven mines, representing 65% of domestic 
annual production capacity, were active in Florida. The Mosaic 
Company, operated five mines, and CF Industries, Inc. and PCS 
Phosphate Co., Inc. each operated one (table 2). 

In Beaufort County, NC, PCS operated a large integrated 
Production facility that included a mine, as well as animal feed, 
fertilizer, and phosphoric acid plants. 
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In the Western Phosphate Field in Idaho, Montana, Utah, and 
Wyoming, four mines were active in 2009—three in Idaho, and 
one in Utah (table 2). In Idaho, phosphate rock was mined in 
Caribou County by Nu-West Industries, Inc. (a subsidiary of 
Agrium Inc., Calgary, Alberta, Canada), РА Production, L.L.C. 
(a subsidiary of Monsanto Co.), and J.R. Simplot Co. Simplot 
also operated the Vernal Mine in Uintah County, UT. 

In Idaho, all three producers, Agrium, P4 Production, and 
Simplot began development of new mines as replacements for 
their current mines when the mines are exhausted. 


Consumption 


Phosphate rock was used primarily for production of wet- 
process phosphoric acid for fertilizer applications, which 
accounted for more than 9594 of domestic consumption. The 
remainder was used in the manufacturing of animal feed 
supplements, for direct application to soil, and for elemental 
phosphorus production. Domestic consumption of phosphate 
rock decreased to 27.5 Mt compared with 31.6 Mt in 2008 
(table 1), owing to lower phosphoric acid production. There 
were no sales of domestically mined phosphate rock reported by 
producers. Consumption by grade and by region was withheld 
from publication to avoid disclosing company proprietary 
information. 

АП phosphate rock mining companies are vertically integrated 
with one or more fertilizer plants, usually located near the mine 
Mosaic is the leading company with about 5676 of domestic | 
phosphoric acid production capacity and 1396 of world capacity 
In 2009, the company operated four wet process phosphoric acid 
plants and four fertilizer plants in Florida and one of each in 
Louisiana (Mosaic Company, The, 2010, p. 1). 

PCS had phosphoric acid and fertilizer production facilities 
near its mines in Florida and North Carolina. In Idaho, Simplot 
sent ore from its Smoky Canyon Mine by slurry pipeline t | : 
fertilizer plant in Pocatello, ID; Simplot sent ore from th Ve 
es in Utah to its plant in Rock Springs, WY. УЛ 

ree companies—Agrifos Fertilizer 
Mississippi Phosphates Corp., bua. К ü 
Nitrogen, Inc., Geismar, LA— manufactured wet- TO 
phosphoric acid using imported phosphate rock its ue 
Agrifos and Mississippi Phosphates produced ph сти 
fertilizer products for domestic and ex жо: 
port markets, PCS sold 


Holdings, Inc., 2010, p. 7). 
Monsanto operated the only elemental phosphorus 


ure phosphorus 
termediary for the 
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production of glyphosate-base herbicides (Monsanto Company, 
2009, p. 9). In other countries, elemental phosphorus is used 
chiefly to manufacture high-purity phosphoric acid by burning 
the phosphorus in water, which is known as thermal acid. 
Worldwide, there has been a gradual shift to manufacturing 
high-purity phosphoric acid from wet-process acid, which 

has lower operating costs and none of the hazardous waste 
disposal issues that are associated with elemental phosphorus. 
Thermal acid, however, still accounts for 65% of annual world 
production capacity of high-purity phosphoric acid. China was 
the leading producer of elemental phosphorus in the world with 
about 45 companies, most producing less than 10,000 metric 
tons per year of P,O, (Jiang, 2006). The only other operating 
elemental phosphorus facilities in the world were thought to be 
located in Kazakhstan and the Netherlands. 

The United States is considered a mature market for 
phosphate fertilizers, with average annual consumption of 
slightly more than 4 Mt during the past decade. Fertilizer 
consumption information is collected by the American 
Association of Plant Food Officials on a crop year (J шу 1 
to June 30) basis. The most recent data, for crop year 2008 
(July 1, 2007 to June 30, 2008), showed a 10% drop in Р.О, 
consumed in fertilizers from the previous crop year (Slater and 
Kirby, 2010). Consumption of P,O, contained in fertilizers was 
estimated to have decreased again in crop year 2009. 


Stocks 


Producers’ stocks of phosphate rock in 2009 were 28% higher 
than those of 2008 owing to lower consumption. Regional data 
were consolidated to avoid disclosing company proprietary 
information (table 3). 


Transportation 


In Florida and North Carolina, crude phosphate rock ore 
was sent by slurry pipeline from the mines to the processing 
plants. All beneficiated phosphate rock was used internally 
to manufacture wet-process phosphoric acid; the beneficiated 
phosphate rock was sent by conveyers to acid plants. Mosaic 
sent beneficiated phosphate rock by rail to the Port of Tampa 
and ore by barge across the Gulf of Mexico to its facilities in 
Louisiana. In central Florida, animal feed products, fertilizers 
and phosphoric acid were sent by rail to domestic customers | 
or to the Port of Tampa for export. The Port of Tampa handles 
the largest volume of fertilizer materials in the United States 
(Wainio, 2009). 

In northern Florida, PCS transported its fertilizer products 
by rail to consumers; some materials, however, were sent by 
rail to the PCS port facility at Morehead City, NC, for export 
PCS used barges and tugboats to move products from its | 
Aurora, NC, complex to the Port of Morehead City for export 
or delivery by rail to domestic consumers (Potash Corporation 
of Saskatchewan Inc., 2010, p. 18). Phosphoric acid producers 
along the Gulf of Mexico received phosphate rock by ship 
from Morocco and transported their products by barge on the 
Mississippi River and its tributaries or by rail to domestic 
consumers. In Idaho and Utah, phosphate rock was sent from 
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the mine to the processing facility via truck, rail, and slurry 
pipelines. 


Prices 


Price data were collected through the semiannual canvass of 
producers and reflected the value of phosphate rock used for 
production of phosphoric acid and elemental phosphorus. The | 
total value of phosphate rock used in the United States increase 
by 45% over that of 2008, owing to a large increase in regional 
values in the first half of the year. The average value increased 
to $127.22 per metric ton in 2009 from $76.64 per ton in 200% 
(table 1). Unlike many other mineral commodities, no standard 
domestic or world price for phosphate rock exists. Average 
ranges of world prices were published in various industry tat 
journals based on a sample of transactions. The import рп“ of 
$80.61 per ton was determined based on the U.S. Census Bura 
customs value and included cost, insurance, and freight 
(table 1). 


Foreign Trade 


U.S. producers reported no exports of phosphate rock in 2009 
(table 1). The United States is the leading importer of phosphat 
rock in the world. Most of the shipments from Morocco wert 
consumed by the three phosphoric acid producers located along 
the Gulf of Mexico. The remainder of Moroccan imports № 
consumed by Mosaic at its plants in Florida and Louisiana А 
(Mosaic Company, The, 2010, p. 7). In 2009, U.S. aedi 
estimated to be 2.0 Mt, based on U.S. Census Bureau data an 
export information received from OCP Group, the в 
phosphate producer (Benzekri, Mohammed, OCP Group. E 
commun., July 22, 2009). Tonnage and value information 
some phosphate rock and fertilizer product 5 
underreported by the U.S. Census Bureau, W 
the use of other sources. U.S. import tonnage of o 
fertilizers were insignificant compared with exports 0 
materials (tables 5—7, and 9). 

Exports of elemental phosphorus increase t 
2009 from 12,900 t in 2008. The average unit value i | 
$3,820 рег їоп їп 2009 {тот $3,660 per ton In 2008 

The United States is the leading exporter of phospha w 
fertilizers in the world, accounting for about 30% б DO 
exports in 2009. In 2009, total exports of pnus ac 

hosphate fertilizers increased by 2%, in terms 0: 72 
(US.C ensus Bureau, 2010). India was the leading destinati 
for U.S. phosphate exports (tables 5-7). 


World Review 


: : ed slig 
World production of phosphate rock in 2009 increas 


compared with that of 2008. China (60.2 MU. 5. ИМЕ? 
(26.4 Mt), апа Morocco (23.0 Mt) were the leading F 
countries, accounting for 66% of the wor 
Phosphate rock production in China likely was ; соп 
official figure of 60.2 Mt, which did not include Pt tion wis nol 
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Australia. —Minemakers Ltd. progressed in the development 


of its Wonarah phosphate rock mine in the Northern Territory of 


Australia. The deposit has an inferred phosphate rock resource 
of 1,100 Mt with an average grade of 18% Р,О,. The firm 
plans to ship the phosphate rock from the Port of Darwin to 


^* destinations in Asia and New Zealand (Drummond, 2010). 


Mali.—Two companies began exploration of separate 


phosphate rock deposits in Mali. Oklo Uranium Ltd. of Australia 


was developing the Tatteul deposit in northeastern Mali. The 
company expected to start production in 2012 (Industrial 
Minerals, 2009b). Great Quest Metals Ltd. of Canada began 
exploration of the Tin Hina deposit in the Tilemsi Valley in 
northeastern Mali near the border with Niger. The firm claimed 
potential resources of more than 50 Mt of phosphate rock. The 
deposit is located near the Tamaguillelt phosphate rock deposit, 
from which phosphate rock was produced from the late 1970s 
to the early 1990s. Great Quest was not planning to acquire 

the Tamaguillelt deposit or closed phosphate plant in Bourem 
(Industrial Minerals, 2009a). 

Morocco. —ОСР Group, the Moroccan phosphate rock 
producer, announced plans to expand its phosphate rock 
production capacity from 28 Mt/yr to 54 Mt/yr by 2015. The 
company plans to develop three new mines and build a slurry 
pipeline to transport ore from the mines to the processing plant 
(Bakr, 2009). 

Namibia.—Minemakers Ltd. gained controlling interest in the 
Sandpiper/Meob offshore phosphate deposit after its acquisition 
of Bonaparte Diamond Mines NL and another Australian 
company, Union Resources Ltd. Minemakers other partner in 
the project was Tungeni Investments CC, a Namibian firm. 

The phosphate deposits were about 100 kilometers off the coast 
of Namibia and contained an estimated indicated resource of 
47.6 Mt grading 21.4% Р.О; and estimated inferred resources 
of 1.41 billion metric tons grading 18.896 Р.О. according to 
Minemakers (Drummond, 2010). 7 


Ошоок 


The phosphate industry was expected to recover gradually 
from the effects of the world financial downturn through 2010. 
World production of phosphate rock, phosphoric acid, and 
fertilizers was projected to increase slightly in 2010, following 
the depressed conditions in 2009. Between 2009 and 2014, 
world phosphate rock annual production Capacity 15 projected 
to increase from 190 Mt to 228 Mt, from new mines and 
expansions at existing mines (Heffer and Prud’homme, 2010). 
New mines were planned for Australia, Brazil, Kazakhstan, 
Namibia, Peru, and Russia. Mine expansions were planned in 
Algeria, China, Jordan, Morocco, Tunisia, and Vietnam. About 
one-half the new production will be available for sale on the 
world market. 

Phosphate rock production in North America was projected to 
drop slightly during the next 5 years owing to mine depletions 
in Florida and Canada. Four new mines are in various stages of 
permitting in Florida to replace existing mines; the permitting 
process, however, has extended for several years because of 
Opposition to mine expansion by counties located south of 
the planned new mines over water management and pollution 
ISsues. In Idaho, two new mines are planned to replace existing 
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mines in the next 5 years; both were well into the permitting 


process in 2009. 

World consumption of phosphate contained in fertilizers 
was projected to increase by about 796 in 2010, after the poor 
economic conditions in 2009, and then increase by 396 annually 
through 2014, according to IFA (Heffer and Prud'homme, 
2010). U.S. fertilizer consumption was expected to rebound 
by more than 5% in 2010 based on preliminary data of U.S. 
phosphoric acid and fertilizer production. 
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TABLE 1 
SALIENT PHOSPHATE ROCK STATISTIC s! 


(Thousand metric tons and thousand dollars unless otherwise specified) 


No m е | и | ПИР м 


ПИ __ 2005 2006 2007 28 2009 
United States: 
~ Mine production (crude ore) 151,000 111,000 126,000 124,000 1070%0_ 
_ Marketable ‚ production: 
.. Quantity: m 
Gross weight O L 36,100 30,100 EX NEN MN 
P,O; content 10,300 ^— 8680 8,480 8,590 RN 
Value NE mm 1070000 ^ 919,000 1.520000 - ~ 2,320,000 336000. 
__ Value, average dollars per metric to tn = 29.61 /— 30.49 (5110. 66 UM» 
Sold or used by producers: | EE = 
Quantity, OO 
Gross weight | | 35,200 30,200 31.100 28 90 2530 
Е Р.О, content НН 10,200 8,710 7—7 REM 0 8, 200 7,380 _ 
Value 7 | | 1 о 3250 
С | 1,040,000 922.000 1600000 2,210,000 3250000 _ 
Value, average dollars per metricton 29.60 —— 30.52 в 164 WY. 
. Imports for "ooo NM сс СӘ 
Quantity, gross weight _ 2,630 2,420 2,670 2750 299. 
Value, cost, insurance, and freight 107. 000 __ _115,000 ^ "is4000 266000 161,000 _ 
. Value, average - dollars per ‘metricton — 40.91 | 47.52 5154. 9695 VS 
. Consumption, gross weight) O 37,800 > 32,600 ~ 33.500 a | 270 
_ Stocks, December 31, producers с ^. 6970 7,070 "om ^ exo MM. 
World, production, gross weight m 152000' 1 | 51.00 000 r — ooog: 16500 16609 _ 


*Estimated. 'Revised. Е т 


Data аге rounded to no more t igni 1р1 
j; han three significant digits, except average values per metric ton. 
verage value based on the sold or used values. 


3 
Source: U.S. Census Bureau. 


Includes some estimated i 
| ated phosphate rock tonnage imported from Morocco but not reported by the U.S. Census Bureau. 
Expressed as sold or used plus imports. 
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, TABLE 2 
ACTIVE PHOSPHATE ROCK MINES IN THE UNITED STATES IN 2009 


С ounty and State 


BE _ Owner . Mine 
CF Industries Holdings. Inc. | D South Pasture Е Нагдее, FL. | 
Mosaic Company. The MEME Four Corners - ЕЕ  Hillsborough/Manatee/Polk, FL. 
Do. Hookers Prairie ^ ^ Polk FL — — m 
Do — Юм Hillsborough, FL. 
Do. ——  .  SeuhFotMede — Polk FL —— 
Do. i m Е и Wingate Manatee, FL. MES 
Nu-West Industries, Inc. (Agrium Inc.) m Dry Valley E _ Caribou, ID. MEM 
P4 Production. LLC. (Monsanto C 0.) ad South Rasmussen B Оро. и 
PCS Phosphate Co., Inc. | B |: Aurora | Е Beaufort, NC. - D 
Deo | s | SwiftCreek — Hamilton, FL. 
Simplo, JR,Co. — . . Smoky Canyon Caribou, ID. —— | 
Do. Мы Uintah, UT. — и 
Оо. Ditto. | л i ME 
TABLE 3 


PRODUCTION OF PHOSPHATE ROCK IN THE UNITED STATES, BY PERIOD! 


(Thousand metric tons and thousand dollars) 


m Marketable production, beneficiated m 


Mine production, crude ore 


P.0, Р.О; Ending stocks, 
mE Period m Rock | content Rock content Value? rock 
2008: i 
| January-June = р Bi 63.400 6,360 15,300 4,370 1,730,000 4.890 
_ July-December —— |. 6.10 6,000 14.900 4.220 585,000 6.340 
_ Тога i © 124000 12,400 30,200 8,590 2320.000 — хх 
2009: 
| January-June РИМ 53,800 5.430 12.900 3,730 2,500,000 9.100 
-July-December | _ 53200 — 5,470 13.5800 3910 858,000 8.120 

Total _ 107000  — 10900 26400 7.640 3360000 ^ ^ ^ xx 


XX Not applicable. _ 
' Data are rounded to no more than three significant digits; may not add to totals shown. 


К 
“Based on the per ton sold or used values. 
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PHOSPHATE ROCK SOLD OR USED BY PR 


TABLE 4 


ODUCERS IN THE UNITED STATES, BY PERIOD! 


(Thousand metric tons and thousand dollars) 


ec 
Period Rock content Value’ 
“Увод ee С mus Lm 
Те: RR —_— 15,300 4360 1,640,000 
о > а = 13,500 3,840 574.000 
uz ы MM — 24900 8200 2210,00 
2000: “СС 
ЕТИ Е 11,200 3230 2.310.000 
~ July-December -— 57 14300 4.150 936,000 
Total _ | — —0—— = Су 1380 3,250,000 


aec : . welts р 
Data are rounded to no more than three significant digits; may not add to totals shown. 


2 . 
Free on board mine. 


TABLE 5 
U.S. EXPORTS OF DIAMMONIUM PHOSPHATE"? 


(Thousand metric tons and thousand dollars) 


| 2008 |. 2009 

_ Country _ Quantity Value | С Quantity ^ Value | 
Argentina | 112 76.800. 838 32300 
Brazil 177 173.000 144 35.200 
China _ -- id 348 106,000 
India - BEEN 2,890 2,660,000 3210 1,030,000 
Japan 281 265,000 162 51,200 
Kenya Н 30 10,500 150 100,000 
= 188 119,000 208 68,600 
Pakistan = ER 146 45,000 
ы м: 87 62,700 136 40,400 
Vietnam = -- 196 66,900 
Other _713'_ 462,000 ' 743 244,000 
Total 4,530 3,890000 5,530 ~~ 1,820,000 


'Revised. — Zero. 


1 : 
Presentation of annual data is based on the top 10 quantities (gross weight) of the 
leading countries in 2009. 


2 
Data ar ets 
e rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 
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ТАВГЕ 6 
U.S. EXPORTS OF MONOAMMONIUM PHOSPHATE"? 


(Thousand metric tons and thousand dollars) 


n 2008 2009 

Country Quantity | ~ Wale _ Quantity - Е Value- | 
Argentina — тв 81,300. 231 68500 
Australia 325 307,000 257 90,300 
Brazil ^ 228 248,000 495 158,000 
Canada — 1,220 359,000 601 196,000 
сме — 75 75,100 46 14,000 
Colombia | 78 77,100 92 29,100 
India - mM 104 115,000 43 36,000 
Japan 121 122,000 64 20,700 
Mexico 139 85,200 106 35,900 
Uruguay — E = 43 11,900 
Other _ B 123' 108,000 ' 130 57,000 
Total | 2490 1,580,000 2110 717,000 


"Revised. -- Zero. 
' Presentation of annual data is based on the top 10 quantities (gross weight) of the leading 


countries in 2009. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 


TABLE 7 
U.S. EXPORTS OF PHOSPHORIC ACID! 


(Thousand metric tons and thousand dollars) 


Ё |. 20088 | 2009 

____ Country Quantity | Value Quantity Value | 
Brazil —— 4 1890 35 16400 
С апада | 13 3,970 29 8,400 
India 366 228,000 404 96,800 
Mexico ие 65 19,300 60 18,000 
Other = 31 12,100 7 2.820 
Total | 510 282.000 535 142,000 


'Excludes superphosphoric acid tonnage. 


Source: U.S. Census Bureau. 


ТАВГЕ 8 


U.S. EXPORTS OF ELEMENTAL PHOSPHORUS' 


_ 2008 2009 

Quantity Е Value. Quantity Value 
Country (metric tons) (thousands) (metric tons) и (thousands) 
Brazil окоо 42,500 14300 8,900 
Canada 1.770 3,900 1.270 3,640 
Mexico - m 30 61 517 995 
Other —— 315 745 1250 2,500 
Toad —— | 12,900 471200 17300 66.000 


Рага are rounded to no more than three significant digits; may not add to totals shown. 


"Free alongside ship values. 


Source: U.S. Census Bureau. 


TABLE 9 
U.S. IMPORTS FOR CONSUMPTION OF PHOSPHATE ROCK AND PHOSPHATIC MATERIALS' 


(Thousand metric tons and thousand dollars) 


__ и“ 
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2008 - 2008 _ 

m" Phosphatic materials Quantity "Value? Quantity _ Маше А 
Phosphate rock: 

Ungound! č 1,350 145,000 988 83,100 
_ Ground" ИН р mE И 488 Е 32,900 v 2 379. BA 26.900 
Total _ Н 2,750 266,000 2000 _ 161,000 
Dicalcium phosphate 8 14.200 m 6 | 1,200 
Elemental phosphorus | пи 8 54,300 704 1580 
Normal superphosphate 2 EM 484 Лу 114 
Triple superphosphate = mE | 1 63 123,000 — Е (038 | ^ 9.340 
Diammonium phosphate = 31 | 13,400 E 22 970 
Fertilizer containing nitrates and phosphates Е i mE 645 ME | 08 m 492 
Phosphoric acid S ^ 49 ET 900 _ 31 7 30,600 


| " s 
Data are rounded to no more than three significant digits. 


2 . 
Declared cost, insurance, freight values. 


3 
Some phosphate rock tonnages and values were suppressed by the U.S. Census Bureau. 


4 . 
Includes an estimate for data suppressed by U.S. Census Bureau based on reported Moroccan exports to the United States. 


5 | 
Less than У; unit. 


Source: U.S. Census Bureau. 
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ТАВГЕ 10 
PHOSPHATE ROCK, BASIC SLAG, AND GUANO: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


Gross weight 


Commodity and country’ _ 2005 2006 _ 2007 2008 209 2005 2006 2007 2008 200% 
Phosphate rock: 
Algeria I |. 878 1,510 1,800 1805" 1800° 260 450 536 542! 540° 
= Australia — 2700 2,7550 2,8580 2,950" 2,800 760 770 655 ' 678' 643 
= Brazil, concentrate — — | 5,631 5,932 6.185 6,343" 6350 2,050 2,111 2,185 2242' 2,250 
 BurinaFasü ——— 2 2 2 2 2 | | | | 
Canada? О — — — 800'  500' 700 700! 700 270" 165"  210' 210" 200 
Chile, phosphate rock and phosphorite' 20 14 25 38 35 5 4 6 10 9 
Chia — — à 30400 38600 45400 50700 60,200 9130 11600 15100 15200 18,00 
. Colombia! NEN 43 43 43 273 30 8 8 8 gt 8 
Egypt beneficiated = 3,371" 24177" 3,890" 5,523"  5,000* 1011'  653' 1,167" 1,657" 1500 
“Finland? — 825 825 825 825 825 301 300 300 300 300 
аа 1200 1,200 1,210 1,220 1,230 355 355 358 631 640 
__Indonesia® = i 1 1 1 l | (5) (5) (5) (5) (5) 
ва oO m 324 $ 3256 330 325 330 40 40 41 36 ' 40 
_ Iraq, бепећслагед“ | | l 10 30 (5) (5) (5) 3 10 
EU _ 3236 2,949 3,060 3.088 2,697 890° 80е 840° 850* 740° 
.Joda _____ 6375 5805 5552 6265 5281 2,040 1860 1780 . 2005 1620 
-Kazakhstan u 800"  845' 720' 1,226" 1225 175" 195" 165' 280' 280° 
_ Korea, Мопћ 0 300 300 300 300 300 95 95 95 95 95 
. Mexico " m (5) 8 42' 968 ' 1,443 (5) 2 14 ' 29| ' 433 
Morocco’ o 28,788 27,400" 27,800" 24,500" 23000° 9,195 8,700" 8,900" 7,850"  7360* 
.Naunt о MM a 8 45 45 45 45 3 17 17 17 17 
_ Pakistan o | | 3 2 2* 2€ 2€ (5) (5) (5) € (5) © (бу 
_ Реге _ EE 47 ' 38 57' 38 38 14 11' 17 $ TE 1 
_ Philippines _ o 2 2 2 2 p 1 < е 1 | T 
_ Russia! | Е i 11,000 — 11,000 — 11,400 — 10.400 10.000 4.000 4000 4,200 3,800 3.650 
| Senegal — — 1,455 584 691 645 ' 650* 504 180 234 180" 200: 
South Africa MEN 2,577 2,29 2,5566 2287 2237 094] 960 933 830* 810° 
-Sri Папка O BN 43 42*5 — 40^** 40' 40 15 15 15 15 1 
E NENNEN 3,500 — 3,664 3,678! 3221 2,466 1,080° 1,30* 1140 993 1,030“ 
т ЕНИ 7 3 8 8 ge 0 | 3 TEM 
pon чо | 3 | 4 4' 4 • 1 е (5) * | ne | ne i 
км washed mn р 5 8 и 7 Ha | 7 к E a е 
Е United сок Fo t= Мала = ' : у | 2.400 2,300 2400^* 2300 € 2,200 * 
United States _ 36.100 — 30,100 29700 30200 26,400 10300 8680 8,480 8,590 7.640 
Uzbekistan? —  —— 430 600 600 600 600 1025 140 140 140 | 
_ Venezuela  __  _ 3928 400 400 400 400 10 115 115" TEE io 
Vietnam  1024" 1232'  1523' 2,099" 2,000% 320 365 P e 115 
ME concentrate и — 46 * 66 • 30 30 _30 15 2] 10 10 p ° 
ota 2,000 " i r r EV ro Е з „б 
See footnotes at end of table. 52.000 " 151.000 160,000' 165000" 166000 46,900 " 46.600." залит 585077 51400. 
PHOSPHATE ROCK— 2009 
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TABLE 10—Continued 


PHOSPHATE ROCK, BASIC SLAG, AND GUANO: WORLD PRODUCTION, BY COUNTRY" 


|... Commodity and country _ | 2005 2006 

Basic (Thomas converter) slag? _ 

Egypt _ — CHEM А 7 8 

Е Егапсе 50 50 
Luxembourg и i _ 7” | 450 475 
_ Total | 507 533 


"Estimated. 'Revised. 


(Thousand metric tons) 


Gross weight 


2007 2008 2009 2005 . 2006 | 2007 2008 

8 8 8 2 2 2 2 

50 50 50 8 8 8 8 
(45. 45 45 по №№ 
533 533 533 80 80 80 80 


! World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
"Table includes data available through May 14, 2010. Figures are from official country sources where available. 
"In addition to the commodities listed, phosphate rock may be produced in Nigeria, but information is inadequate to estimate output. 
*In 2008, Chile produced 2,892 metric tons (gross weight) of guano in addition to apatite and phosphorite. Р.О, content for these commodities are not 


available. 
‘Less than % unit. 
^Reported figure. 


"Includes production from Western Sahara. 
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PLATINUM-GROUP METALS 
By Patricia J. Loferski 


Domestic survey data and tables were prepared by Pamela A. Wiser, statistical assistant, and the world production table was 


prepared by Glenn J. Wallace, international data coordinator. 


In 2009, Stillwater Mining Co. (SMC) (Billings, MT) was 
the only domestic mine producer of platinum-group metals 
(PGMs) from its Stillwater Mine near Nye, MT, and its East 
Boulder Mine south of Big Timber, MT. OJSC MMC Norilsk 
Nickel (Moscow, Russia) was the majority owner of SMC. SMC 
produced 16,500 kilograms (kg) of platinum and palladium in 
2009, 6% more than the 15,500 kg that was produced in 2008 
(Stillwater Mining Co., 2010, p. 46—47). Defense National 
Stockpile Center reported no PGM sales in 2009; 18 kg of 
iridium and 261 kg of platinum remained in the stockpile. 
Palladium stocks were exhausted in 2004 (table 1). 

In 2009, the automobile industry continued to be a major 
consumer of PGMs. Autocatalysts accounted for approximately 
8276 of rhodium consumption, 45% of palladium consumption, 
and 2396 of platinum consumption on a global basis. Jewelry 
was the leading use of platinum in 2009, at 48% of global 
consumption, up from 30% in 2008. The growth in jewelry 
consumption was largely fueled by increased consumption in 
China (Jollie, 2010, p. 28, 54—59). 


Production 


Primary.—During 2009, the Stillwater Mine produced 
9,390 kg of palladium and 2,860 kg of platinum, 13% and 
14% more, respectively, relative to production in 2008. PGM 
production from the East Boulder Mine was 4,230 kg (3,270 kg 
of palladium and 964 kg of platinum), which was a 9% decrease 
In both palladium and platinum production compared with that 
of 2008. Palladium and platinum production for SMC increased 
by 6% and 7%, respectively, compared with production in 
2008. Production of rhodium in 2009 was 124 kg, which was 
double the amount of production in 2008 (Stillwater Mining 
Co., 2010, p. 47). The company milled 1.09 million metric tons 
(Mt) of ore from the mines, a 2% increase relative to that of 
2008. The increased production was attributed to restructuring 
of mine operations in 2008. Operations at the smaller East 
Boulder Mine were halted for several weeks, and the workforce 
was downsized, with a portion of the workforce reassigned 
to the higher grade Stillwater Mine, replacing higher cost 
contract workers. Despite a 2796 decrease in personnel, overall 
productivity improved significantly. The Stillwater and East 
Boulder Mines improved their mining efficiency in terms of 
tons mined per employee-hour by 21% and 5096, respectively, in 
2009 relative to that of 2008. 

Stillwater had a sales agreement with General Motors Corp. 
(GM) (Detroit, MI) to supply PGMs for use in automobile 
catalytic converters; however, the contract was nullified in July 
as part of GM’s bankruptcy proceedings. Stillwater’s PGM 
sales agreement with Ford Motor Co. (Dearborn, MI) was set to 
expire at yearend 2010. 
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Stillwater constructed and commissioned a second electric 
furnace, which was fully operational by the end of the second 
quarter 2009 and was capable of processing up to 50% more 
concentrate than the original furnace. The new furnace was part 
of the company’s plan to expand the capacity of its recycling 
business by sourcing additional supplies of spent catalytic 
converters. 

At yearend 2009, the company reported proven and probable 
reserves of 641,000 kg of palladium and platinum, with an 
average grade of 15.6 grams per metric ton (g/t) and with an 
in situ palladium to platinum ratio of about 3.4 to 1 at the 
Stillwater Mine and 3.5 to 1 at the East Boulder Mine. Average 
mill head grades ranged from 17.4 g/t at the Stillwater Mine to 
11.8 g/t at the East Boulder Mine. SMC’s proven and probable 
reserves of PGMs are contained in the J-M Reef, an ore body 
within the layered mafic and ultramafic igneous rocks of the 
Stillwater Complex. SMC planned to produce 16,000 kg of 
PGMs in 2010 (Stillwater Mining Co., 2010, p. 10, 12). 

In 2009, PGM exploration continued at several locations in 
the United States. The most advanced project was PolyMet 
Mining Corp.’s (Hoyt Lakes, MN) NorthMet Mine in the Duluth 
Complex in northeast Minnesota. In early November, PolyMet 
published its draft environmental impact statement (EIS) from 
the Minnesota Department of Natural Resources and began 
a 90-day public comment period, which was to end in early 
February 2010. The draft EJS provided an extensive review of 
the potential environmental impacts of restarting the nearby 
Erie crushing and milling complex, initially built to process iron 
ore, which the company purchased in 2005. The draft EIS also 
addressed the impact of proposed new metallurgical facilities 
at the plant site and development of the NorthMet open pit 
mine (PolyMet Mining Corp., 2010, p. 2). Franconia Miner l 
Corp. (Spokane Valley, WA) planned to begin a prefeasibilit 
study of its Birch Lake project, also in the Duluth Com le d 
The prefeasibility study was expected to be completed i A 
(Franconia Minerals Corp., 2010, р. 3). In Alaska. P s i n 
Inc. (Toronto, Ontario, C i = Ue Mickel, 

| ‚ Canada) continued exploration of th 
nickel-copper-cobalt-PGM MAN property 265 kil s 
south-southeast of Fai  oreters (km) 
аз airbanks. Pure Nickel completed 4.2 
meters of drilling as well as a geophysical program ; v 
The company partnered with ITOCHU Corp AR о 
advance the MAN project (Pure Nickel, Inc 201 
Secondary.—In 2009, PGMs eon. 


уо, Japan) to 


a 32% decrease compared with 
roughly 5196 of global autocata 


57.1 


of platinum from catalytic converters decreased by 25% and consumption. Demand in Europe fell only slightly despite а 


ue . of 
17% in Europe and Japan, respectively, and а 33% с Rd о tenni 
к, eine dique debida in An to encourage auto purchasing, and the scrappage i 
amount of platinum in 2009 as compared with that of 2008. resulted in the purchase А оао ns aii 
Globally, recycling of autocatalysts decreased sharply in the As a result, p qug S "i — us ааа by the 
first half of 2009 as a result of the drop in metal prices, but in Europe n | | ii ое; з sliehtly in 2009 relative to 
picked up in the second half of 2009 as prices increased. About European diesel sector decreased 5 g 1: оа subst 
311 kg of platinum was recovered from electronics recycling in that of 2008, and automakers mm | о! cu ©] 
2009, which was double the amount recovered in 2008. About of palladium for platinum in A. И Ыш ка: e 
17,600 kg of platinum was recovered from the jewelry industry emission standards were intr e о НИ 
globally, a decrease of 19% compared with that of 2008 (Jollie, more vehicles being fitted wit тебе! ре i 
2010, p. 24). led to an increase in palladium and platinum use. | 
About 30,000 kg of palladium was recovered from Consumption in the North American autocatalyst ы 
autocatalysts globally in 2009, а decrease of 15% compared plummeted to 31,700 kg, a 21% decrease relative үк 
with that of 2008. Roughly 56% of global recycled palladium 2008, owing to the global E T ru 
came from North America. Palladium recovery from in vehicle purchases. In the Unite | 2008 and only rose 
autocatalysts in North America decreased by 19% to 16,800 dropped in 2009 compared with those in Y n for Chunks 
kg, and that in Europe decreased by 10% to 8,710 kg relative after the U.S. Government introduced the a 0 ae 
to that in 2008. Palladium recovery from autocatalysts in Japan auto scrappage plan in the middle of the year. 116 scrap 
decreased by 29% and that in China increased by 17% compared plan was a $3 billion program that provided TT 
with levels in 2008. Recycling of palladium from electronics incentives to purchase new, more fuel-efficient vehic aa 
totaled 12,300 kg in 2009, an increase of 14% compared with trading in less fuel-efficient vehicles. The ae 
that of 2008. Recycling of palladium from the jewelry industry sales of about 700,000 new vehicles. IN us 
totaled about 2,180 kg in 2009, which was about 46% less in the Japanese autocatalyst industry was 18, 1 du 
than that of 2008. In 2009, global recovery of rhodium from decrease compared with that of 2008. In contras a net 
autocatalysts decreased by 18% to 5,820 kg (Jollie, 2010, p. 24). consumption in China increased to 21,300 kg, и ње toca 
SMC’s recycling program recovered 7,810 kg of PGMs in relative to that of 2008. Palladium и 600 kg relatie 
2009, a decrease of 37% as compared with that of 2008. The in the rest of the world decreased by 15 % to 23, 
sale of the recycled material was $81.8 million in 2009, which to that of 2008 (Jollie, 2010, р. 36-40). | :ewelry 
was down by 83% from the 2008 sales value because of lower On a global basis, palladium consumption by pa " 
prices in the first half of 2009 (Stillwater Mining Co., 2010, p. industry decreased to pd | 17% о, а resulto 
21). compared with that of 2008. The decreas unt 
Е the 4% drop in demand from China, to 17,400 kg -— 
Consumption In China, jewelry manufacturers that had iion peer a 
In 2009, global platinum sales totaled 193,000 kg, a 9% pa Hm Моту xus E America remain 
decrease compared with sales in 2008. About 48% of the total о decine The Pad: е pie na was again by far Ше leading 
was consumed by the jewelry industry, about 23% by the n : In gs 75% of world consumpto? 
autocatalyst industry, and about 11% was used as investment. Ee арашашы а ата in Europe and Nott 
The remaining was used in other industries including chemical, и ee are T much RU rap use in jewelry in 2008. 
glass-making, medical and biomedical, and electrical. Platinum ше snowed M е и РР kg of palladium, 8n % 
use in the autocatalyst sector decreased by 39% as a result of a ми ан Pürope я : js onsumption in North 
decrease in light-duty vehicle production, which in turn was the oe See а that їп 2008. Consumption 
result of the effects of the global economic downturn. America was 1,870 kg, the a = а 4% increase relative 10 
Global palladium sales were 212,000 kg in 2009, about 5% а was 3.730 kg of ia 92 
less than those in 2008. About 45% of the total was used by the Ы Cone Ар дема! alloys was 19,100 
autocatalyst industry, about 19% by the electronics industry, Vorla р нош SOUPE = onsumption in 
0 | Ж bout 2% less than с 
and about 12 % by the jewelry industry. The remaining amount KE 102002; E о | consumption came from 22 
ka used in industries such as chemical, dental, investment, and Е АА ee The chemical industry | 
others. and abou 0 Тен of decrease 
In 2009, U.S. apparent consumption of refined platinum consumed 10,100 kg of palladium in я slowdow" 
was estimated to be about 171,000 kg, a 24% increase from that in 2008. The global decrease aes to the global economi 
the apparent consumption of 138,000 kg in 2008. The increase in the construction of з pun Me slladium is used mainly 
was largely a result of investment buying. Apparent domestic downturn. In the chemical chant р icas including | 
palladium consumption was estimated to be about 52,000 kg, a e сауап manufacturing bu је d. purifi | 
51% decrease from 106,000 kg in 2008. purified hydrogen peroxide, nitric acid, n of many re 
Palladium.—Palladium use in autocatalysts decreased acid, and vinyl acetate monomer, * heo the electronics 
by 9% globally to 126,000 kg in 2009 compared with 2008 and plastics. Consumption of palladiu А 
K- 
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/^':3 the electronics industry was for multilayer ceramic capacitors 
хта (MLCCs), which are widespread in electronic circuitry. Trends 
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industry was 39,500 kg in 2009, which was a 7% decrease 
compared with that of 2008. The leading use of palladium in 


toward miniaturization continued. Although the MLCCs 


*/;** became smaller, it was necessary to use a greater number of 


MLCCs per device. Thus, the amount of palladium per device 


';3 remained about the same. Significant amounts of palladium also 


were used in hybrid integrated circuits, which are miniaturized 
electronic circuits constructed of individual devices, such as 
semiconductor devices and passive components, bonded to a 
substrate or printed circuit board. Use of palladium in other 
applications decreased by 796 in 2009 compared with that of 


+ 2008. Such uses included stationary-source emission control 
..; and petroleum refining catalysts. Purchases of palladium for 


investment increased to 19,400 kg, 49% higher than those of 


x 2008. Holdings in ETFs were 20,060 kg at the beginning of 
‹ 2009 and increased to 36,400 kg at yearend 2009, which was an 


increase of more than 300% compared with holdings at yearend 


; 2008 (Jollie, 2010, p. 43). 


Platinum.—Global use of platinum in the autocatalyst sector 
decreased by 3996 to 69,400 kg in 2009 compared with that in 
2008. Consumption in Europe was about 30,200 kg of platinum 
in 2009, about 51% less than that of 2008, and accounted for 
about 43% of the global total. The market share of light-duty 


_. diesel vehicles in Europe decreased to 46% in 2009 from 5396 


in 2008 as a result of auto scrappage plans by various European 


. Governments, which had the effect of increasing sales of 


smaller gasoline-powered autos that use more palladium in 
their catalytic converters. Consumption in this sector for North 
America decreased by 27% in 2009 relative to that of 2008 
owing to the drop in automobile purchases in response to the 
global financial downturn. Light-duty vehicle production fell 
sharply in North America in 2009. In Japan, platinum demand in 
the autocatalyst sector decreased by about 35%. Despite growth 
In vehicle production in China, demand for platinum in the 
autocatalyst sector decreased by 1096 to 4,040 kg, owing to the 
replacement of platinum by palladium in catalysts. Consumption 
of platinum for autocatalysts decreased by 14% in other areas 
of the world despite increasingly stringent emission standards 
(Jollie, 2010, p. 24). 

In 2009, global consumption of platinum in jewelry showed 
a Sharp increase as a result of lower metal prices. Consumption 
in this sector was 93,600 kg of platinum, a 46% increase 
compared with that of 2008. Consumption in North America 
decreased by 33%, and consumption in Japan was about the 
same in 2009 relative to consumption in 2008. Consumption in 
C Мпа skyrocketed by 96% during the same time period. China 
remained, by far, the leading consumer in this sector at 64,700 
kg, accounting for 69% of global consumption. In Europe, 
platinum consumption in the jewelry industry was 5,750 kg, a 
pes of 10% compared with that in 2008 (Jollie, 2010, p. 

Global use of platinum in the chemical sector decreased to 
9,180 kg in 2009, which was a drop of 26% compared with 
that of 2008. The decrease was partly the result of lower 
chemical production in response to the global economic 
downturn, which in turn resulted in platinum-based catalysts 
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lasting longer. Purchases of platinum by the petroleum refining 
industry decreased by 15% to 6,380 kg in 2009, because of 
decreased consumer demand for refined petroleum products 
throughout the world. The global consumption of platinum in 
electrical applications decreased by 17%, to 5,900 kg in 2009, as 
compared with that of 2008, owing to weak consumer demand. 
Because of its high melting point and resistance to corrosion, 
platinum equipment ts used in the glassmaking industry. 
Platinum consumed in the glass industry plummeted to 311 kg 
in 2009, a 97% decrease compared with that of 2008. The drop 
was a result of several factors. A decrease in industrial demand 
for fiberglass caused a delay in the construction of fiberglass- 
producing factories. In addition, the lower rhodium price caused 
the fiberglass industry to move toward more durable, higher- 
rhodium, lower-platinum alloys, and platinum demand was 
therefore, lower. Also, there was weak demand in the first half 
of the year for flat-screen televisions, which use platinum in the 
production of liquid crystal displays. The weakened demand 
caused delay in plant construction for flat screens, but sales 
improved in the second half of the year, and glass manufacturers 
moved back into expansion mode. Consumption in the medical 
and biomedical sector was 7,780 kg, which was slightly higher 
than that in 2008. Consumption in other end uses decreased 
sharply to 5,900 kg, a 34% decrease relative to that of 2008. 
These categories included use in automotive sensors, coating 
of aircraft turbine blades, and spark plugs. Investment demand 
for platinum increased to 20,500 kg, a 19% increase relative to 
that of 2008. On a global basis, about 3,270 kg of platinum was 
purchased in the form of coins and small bars, and about 5,130 
5 was тна in the form of large bars. By yearend 2009 
platinum holdings in ETFs increased 21 | | 
i ,200 kg (Jollie, 2010, p. 
In 2009, the U.S. Mint did not sell any platinum American 
Eagle Bullion coins (U.S. Mint, 2010). 
Other PGMs.—Global rhodium consumption in 2009 
decreased to 22,300 kg, a 20% decrease compared with 
that of 2008. A majority of rhodium use, 82% in 2009, was 
in the production of autocatalysts. In 2009, rhodium isé in 
autocatalysts decreased to 19,300 kg, which was 19% less than 
that of 2008. Demand for rhodium in the autocatalyst sect 
plummeted in Europe, Japan, and North America asar i 
declining vehicle production, a trend toward smaller V МУ “a 
and rhodium thrifting. In contrast rhodium d bs е 
| кыш. emand in (ће 
autocatalyst sector in China increased to 3,640 К i 
of 52% compared with that of 2008. U f % шй ES 
i se of rhodium in the 
glass manufacturing sector decreased sharp! 
drop in 2009 as compared with that ; ee ша 
result of reduced demand for MUN drop was a 
SM r fibergl 
liquid crystal displays. Rhodium was also released onto the 


, the decrease | i Sen 
compared with that of the previous сареи 2009 


increase of rhodium content of allo 
Consumption of rhodium in the ch 
21% to 1,680 kg in 2009 owing to | 
new oxoalcohol manufacturing plants j 
electrical sector and other applicat; 

pplications 
that of 2008, at 746 kg (Jollie, 2010 $45 Бы 


Global consumption of ruthenium dropped for the third 
successive year. Demand decreased by 18% to 17,900 kg in 
2009 relative to that in 2008. The consumption of ruthenium 
in electrical applications fell to 10,500 kg, an 18% decrease 
relative to that of 2008; consumption of primary ruthenium 
increased slightly in the hard disk industry. Electrochemical 
demand remained the same in 2009 as in 2008, at 2,960 kg of 
ruthenium, and its use in the chemical sector fell to 2,770 kg, 

а 36% decrease compared with that in 2008. Other demand for 
ruthenium decreased slightly to 1,680 kg in 2009. 

Global consumption of iridium decreased to 2,830 kg in 
2009, an 11% drop compared with 2008 consumption, reflecting 
а 5394 decrease of iridium use in the electrical sector. Fewer 
iridium crucibles were manufactured for crystal-growing in 
2009 than in previous years. Use of iridium in spark plugs in the 
aerospace and automotive industries decreased to 528 kg, a drop 
of 35% relative to levels in 2008 (Jollie, 2010, p. 45). 


Prices 


The 2009 Engelhard annual average price of palladium and 
platinum decreased by 25% and 23%, respectively, compared 
with the 2008 annual average prices. As for the other PGMs, the 
2009 iridium annual price decreased by 6%, whereas rhodium 
and ruthenium annual prices plummeted by 76% and 70%, 
respectively, compared with the 2008 prices (table 1). 

Iridium.—In the beginning of January, the price of iridium 
was $430 per troy ounce. The price dropped to $420 per troy 
ounce on January 16 and remained at that level throughout the 
rest of the year. 

Palladium.—Paladium prices began the year at $186 per 
troy ounce, and for much of the year, the price trend was 
upwards in response to increased investor interest and a gradual 
improvement in automobile sales. The palladium price ended 
the year at $407 per troy ounce, more than double its level at the 
start of the year. 

Platinum.—The platinum price began the year at $931 per 
troy ounce, and moved upward throughout most of the year, 
reaching $1,510 per troy ounce in early December and ending 
the year at $1,475 per troy ounce. The price increase was driven 
by a weaker U.S. dollar, a high gold price, a strong Chinese 
jewelry demand, and a return of investment demand and 
recovery in the automobile industry. 

Rhodium.—The rhodium price began the year at $1,260 
per troy ounce, rose steadily to $1,674 per troy ounce in 
mid-October, then skyrocketed to $2,790 in late November 
before decreasing to $2,525 at yearend. The price rise | 
was driven by physical and speculative interest as well as 

improvement in the auto industry by yearend. 

Ruthenium.—The ruthenium price began the year at $100 per 
troy ounce and dipped to $75 per troy ounce in mid-February 
The price climbed back to $95 per troy ounce in mid-April | 
where it remained until mid-November. The price jumped to 
$150 per troy ounce in late November and ended the year at 
$160 per troy ounce. The ruthenium price increased owing to 
industrial purchasing and investor interest. 


Foreign Trade 


In 2009, the U.S. net import reliance as a percentage of 
apparent consumption was estimated to be 89% for refined 
palladium and 9776 for refined platinum. Imports of refined 
palladium in 2009 decreased by 42% to 69,700 kg from 120,00! 
kg in 2008, with three countries accounting for about 78% of 
refined palladium imports in 2009—Russia (33%), South Ата 
(29%), and the United Kingdom (16%). Imports of platinum, 
including waste, scrap, and coins, increased by 22% in 2009 
to 183,000 kg, from 150,000 kg in 2008. Excluding waste and 
scrap, three countries accounted for 73% of imports of platinum 
in 2009— South Africa (43%), the United Kingdom (20%) and 
Germany (9%). Other refined PGM imports decreased by 53% 
in 2009 compared with those of 2008. Imports of iridium wer 
down by 55%; those of rhodium and ruthenium were down by 
33% and 56%, respectively, whereas imports of osmium че 
up by 196% compared with those of 2008. Three countries 
accounted for 90% of the imports of other PGM in 2009—50 
Africa (55%), Germany (24%), and the United Kingdom (11%) 
(tables 2, 3). 

About 30,300 kg of palladium was exported in 2009, an 
increase of 15% relative to palladium exports in 2008 (able 4 
Exports of platinum decreased by 33% to 47,100 kg. and exper 
of rhodium decreased by 39% compared with exports In d | 
Exports of iridium, osmium, and ruthenium dropped by 38o 
during the same time period. 


World Review 


In 2009, world mine production of PGMs decreased А 
445,000 kg compared with 460,000 kg in 2008, which was 
a decrease of 3% (table 5). South Africa, the world $ b 
producer of PGMs, accounted for 61% of total mine pup 
in 2009, Russia accounted for 26%, Canada accounted oe 
and the United States and Zimbabwe each accounted ne 
2009, platinum production from South Africa totaled | 
kg, which represented 78% of world platinum producti? 
was a 4% drop relative to South African production p Mm 
Global output of palladium dropped to 192,000 kg, МТ : 
and South Africa accounting for 43% and 39%, respect | 
of the total. World production of other PGMs Dra Т 
osmium, ruthenium, and rhodium) in 2009 decreased | d 
as compared with that of 2008. South Africa was the zi of 
producer, accounting for 78% of the total global produ 
other PGMs. 

Australia.—Platinum Australia Ltd. (West £ dy atthe 
significant work on updating the 2003 feasibility ect 
Panton PGM Project in Western Australia. Com 
feasibility study continued to be put on hold as а re 
price drops (Platinum Australia Ltd., 2010, p. 15). Hoke af 

Botswana.—In 2009, Norilsk Nickel produce ‘ts nickel 
palladium and 529 kg platinum as byproducts om ner 
operations at the Tati Mine. These quantities To 
5% increase in palladium production and an 1! А 08 ОЈ 
platinum production compared with production № 
MMC Norilsk Nickel, 2010, р. 55). 
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Canada.—North American Palladium Ltd. (Toronto, Ontario) 
had no production in 2009 because the Lac des Isles Mine had 
been placed on care-and-maintenance status in October 2008 in 


" * response to lower metal prices (North American Palladium Ltd., 


“1 2010). 


Xstrata plc (Zug, Switzerland) continued to produce PGM 
as byproducts from nickel mining operations at Sudbury, 
although production figures were not released. Both output 
and headgrades improved at its Raglan nickel mine in northern 
Quebec (Jollie, 2010, p. 20). Vale Inco Ltd. (Toronto, Ontario) 
produced 4,730 kg of palladium and 3,200 kg of platinum as 
byproducts of its nickel operations at Sudbury. These data 
reflect production decreases for platinum and palladium of 
38% and 34%, respectively, relative to production in 2008. 
Vale temporarily closed its Sudbury operations in June. In July, 
the workforce decided to go on strike, which prevented the 
operations from restarting (Jollie, 2010, p. 20). 

Russia. — п 2009, Russia accounted for 43% of global 
mine production of palladium, 12% of other PGMs, and 1296 
of platinum production. Norilsk Nickel produced 83,200 kg 
of palladium, which was a slight decrease relative to 2008 
production, and 19,800 kg of platinum, which was a slight 
Increase compared with production in 2008 (OJSC MMC 
Norilsk Nickel, 2010, p. 55). Russia's alluvial production was 
4.670 kg of platinum, which was a 1496 decrease compared with 
2008 production (Jollie, 2010, p. 19). 

South Africa.—ln 2009, South African production of 
platinum decreased by 4% compared with that of 2008 as 
a result of various problems, including closure of several 
unéconomic shafts and pits, geologic issues, labor unrest, 
safety-related mine closures, and smelter outages. The world's 
leading PGM producer, Anglo Platinum Ltd. (Johannesburg) 
produced 76,300 kg of platinum and 42,300 kg of palladium 
in 2009, increases of 3% for both platinum and palladium 
relative to production in 2008. Rhodium production was 10,900 
kg in 2009, an increase of 17% relative to that of 2008. The 
global economic downturn led to shaft closures at Khuseleka 
and Siphumelele Mines (formerly part of the Rustenburg 
section), and output decreased there, but production increased 
at the Mogalakwena Mine owing to the commissioning of 
the Mogalakwena North expansion project in 2008. Anglo 
restructured its Amandelbult and Rustenburg Mines in response 
to low metal prices. Three Rustenburg shafts were closed, and 
expenditure on capital projects, such as the Amandelbult No. 4 
Shaft, was delayed. Production from the Mototolo Mine, a joint 
venture with Xstrata, increased to 3,400 kg, 25% higher than 
2008 production. Production also increased at the Kroondal 
and Marikana Mines. At Modikwa, a joint venture with African 
Rainbow Minerals Ltd. (ARM), platinum production was 4,170 
kg of platinum, which was a slight decrease relative to that of 
2008. At the Bafokeng-Rasimone Platinum Mine (BRPM) joint 
venture, refined platinum production was 5,380 kg, a slight 
ag relative to 2008 production. Anglo expected to produce 

7,800 kg of platinum in 2010 (Anglo Platinum Ltd., 2010, 
р. 107-121). 

Impala Platinum Holdings Ltd.’s (Johannesburg) refined 
Production of platinum in 2009 was 27,000 kg, a 12% decrease 
compared with that of 2008. Production dropped as a result 
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of several factors, including disruption in operations at the 
Rustenburg site caused by a workers’ strike and a major rockfall 
in a mechanized section at 14 shaft that killed nine workers. 
Output at Marula increased slowly, as mining methods were 
switched from mechanized to conventional methods, and 
production for 2009 was 2,370 kg of platinum. The ramp up to 
full production at Two Rivers Mine was almost completed, and 
production included 4,110 kg of platinum in concentrate (Impala 
Platinum Holdings Ltd., 2010, p. 51-67). 

[п 2009, Northam Platinum Ltd. (Johannesburg) reported 
production from its Zondereinde Mine of 9,000 kg of PGMs in 
concentrate, an 8% increase compared with production in 2008 
(Northam Platinum Ltd., 2010, p. 11). 

Lonmin plc (London, United Kingdom) reported production 
for 2009 of 20,300 kg of platinum and 9,400 kg of palladium, 

a decrease of 9% and 10%, respectively, relative to 2008 
production. Rhodium production fell to 2,820 kg, a 9% decrease 
relative to that of 2008. Ruthenium and iridium production 

were 4,290 kg and 927 kg, respectively, both of which were 9% 
less than production in 2008. Production fell because of safety 
shutdowns as well as operational changes that were made as 

a result of low metal prices. The Limpopo Mine was put on 
care-and-maintenance status, one uneconomic mine shaft and 
five half levels were closed at the Marikana Mine, and open 

pit mines were closed at the Marikana Mine and the Pandora 
Mine, a joint venture between Lonmin (42.5% interest), Anglo 
Platinum (42.5%), Mvelaphanda Resources Ltd. (Sandton) 
(7.5%), and Bapo Ba Mogale tribe (7.5%). Despite closure of 
the open pit, mining continued at Pandora by extracting ore 
through the adjacent shaft infrastructure at Marikana. Production 
at Pandora in 2009 was 1,240 kg of platinum, a decrease of 19% 
compared with that of 2008 (Lonmin plc, 2010, p. 2, 138) 

Aquarius Platinum Ltd. (Bedford) suspended operations at 
the Everest Mine in December 2008 as a result of subsidence 
of the mined-out portion of the mine. No production took 
place in 2009, and the mine was in the Process of being 
reestablished by yearend. Aquarius had two pool-and-share 
agreements with Anglo Platinum, at the Kroondal and Marik 
Mines. Production fi i м 
| ion from the Kroondal Mine, reported as metal 
in concentrate, included 7,490 kg of platinum, 3,750 К of 
palladium, and 1,380 kg of rhodium. These values re : 
increases of 296, 494. and 5% | | Piu 

» 47, о, respectively, in the producti 
of platinum, palladi | | то 

p'aunum, palladium, and rhodium relative to those of 2008 
Production during 2009 from the Marikana Mine incl 
kg of platinum, 969 | x n 

g of p um, kg of palladium, and 460 kg of rhodi 
which were increases of 7% and 1294 respectively. | D 
duction of plati nn кш 
production of platinum and rhodium, and а decrease of 15% i 
palladium production relative to production in 2008 di 
from the Chromite Taili · Production 
| romite Tailings Retreatment Plant, a joint-v 
project between Aquarius (50%), GB Mining and Expl E 
Ltd. (Johannesburg) (25%), and Sylvani т оо 
ДЕ) , ууата South Аб са Ltd 
(West Perth) (25%), included 210 kg of pallad; | 
latin | 5 ot palladium, 134 kg of 
platinum, and 61 kg of rhodium, а decrease of 119% 
roduction, and i o ‚ог platinum 
prodi ‚ and increases of 54% and 113% for palladi 
rhodium, respectively, compared with that of 2008 nos 
Platinum Ltd., 2010, p. 17-19), Aquarius 
ARM platinum division had se 


| veral joint v : 
Africa—Modikwa Platinum Min у Lures in South 


е, 50% jointly Owned with 


Anglo Platinum; Nkomati Nickel Mine, 5076 with Norilsk 
Nickel; and Two Rivers Platinum Mine, a project in which 
ARM held 55% and Implats 45%. Production from Modikwa 
was 4,170 kg of platinum, and from Nkomati, production was 
1,300 kg of PGM, both reported on a 100% basis. Modikwa 
production was about the same as that of 2008, whereas 
Nkomati production decreased by 28%. Two Rivers produced 
4,040 kg of PGM during 2009, which was an 18% increase 
relative to that of 2008 (African Rainbow Minerals Ltd., 2010, 
p. 31). 

Eastern Platinum Ltd.'s (Vancouver, British Columbia, 
Canada) Crocodile River Mine produced 4,040 kg of PGMs in 
concentrate, a 10% increase from that in 2008 (Eastern Platinum 
Ltd., 2010, p. 60). 

Platmin Ltd.'s (Centurion) Pilanesburg Mine produced 871 kg 
of PGM in concentrate during its first year of production. Full 
production of 7,770 kilograms per year (kg/yr) of PGMs was 
expected to be reached by 2011 (Platmin Ltd., 2010, p. 28). 

Platinum Australia Ltd.'s Smokey Hills Mine began its 
first year of production in 2009 and produced about 840 kg 
of PGM in concentrate. Most of the ore came from an open 
pit, and Platinum Australia was in the process of ramping up 
underground production (Platinum Australia Ltd., 2010, p. 2). 

Zimbabwe.—n 2009, production from Impala's Mimosa 
Mine was 2,850 kg of platinum, which was a 19% increase 
relative to production in 2008. Mimosa's Wedza phase 5.5 
expansion was completed in May, and increased the PGM 
production capacity to 6,220 kg/yr. In 2009, production from 
Impala's Zimplats Mine was 5,490 kg of PGMs, slightly less 
than 2008 production. The phase I expansion project continued 
during the year, and portal 1 reached its full production capacity 
of 100,000 metric tons per month of ore in June. The Ngezi 
concentrator was commissioned in July and was expected to 
have a capacity of 5,600 kg/yr of platinum-in-matte (Impala 
Platinum Holdings, Ltd., 2010, p. 13, 64-73). 

Anglo Platinum's Unki Mine, near Gweru, continued 
development in 2009, and the first ore was stockpiled and was 


expected to be processed in the last quarter of 2010 (Jollie, 
2010, p. 21). 


Outlook 


| The primary end use for palladium, platinum, and rhodium 

is for catalytic converters in the automotive industry; therefore 
the outlook for that industry will have the greatest impact on | 
the consumption and prices of these PGMs. The progress of the 
global economic recovery was expected to be the main driver of 
demand for PGMs. Although economic growth remains weak in 
most countries, consumer confidence is returning, and industrial 
output is increasing. Global automobile production is likely 

to increase in the near future; therefore, an overall increase 

in demand for PGM in that sector is expected. Manufacturers 
continued to switch to palladium-based catalytic converters 
Thus, the increase in automobile demand will likely affect | 
palladium demand in particular. Stricter emission standards 

in many areas of the world were expected to result in greater 
demand for PGMs in the automotive sector. In the electronics 
sector, palladium demand was likely to increase as the global 
economy recovers, because of increasing demand for consumer 
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electronics in which palladium is used in MLCCS. In the 
glass sector, demand for platinum was expected to rise owing 
to an expected growth in the LCD and fiberglass industries. 
In the chemical sector, demand for platinum and palladium 
was expected to rise because of an increase in construction 
of manufacturing facilities. The demand for platinum in the 
jewelry sector was expected to drop worldwide because of 
the price rise. The consumption of rhodium was expected to 
increase as a result of higher vehicle demand in many areas of 
the world. Ruthenium demand was expected to increase 251 
result of increased demand from the hard disk industry. Iridium 
demand was likely to increase as a result of increased demand 
for use in spark plugs in the automobile sector. Iridium demand 
for crucibles used for the growth of metal oxide single crystals 
was also expected to increase. | 

On the supply side, platinum production from South Afnica 
was expected to increase somewhat or remain level through 
2010. However, production from South Africa will be dependent 
on several issues including timelines for new projects and - 
ramp ups, stability of power supplies, availability and retention 
of skilled workers, quick resolution of labor disputes, and 
improved safety records. Supply from Zimbabwe could increase 
because of new mining projects, but this may be dependent 01 
the political situation. | 

The proposed launch of two ETFs in the United States T 
2010 was expected to result in increased demand for platinum 
and palladium in the investment sector. Because of volatile 
РОМ pricing, investment in these funds is likely to continue t0 
increase. 
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ТАВГЕ 1 


SALIENT PLATINUM-GROUP METALS STATISTICS! 


United States: 
Mine production: 


Palladium, Pd content: 


. Quantity | 
Value 


У | _ = 
Platinum, Pt content: 


| Quantity 
Value 


_ Refinery production: n 


| Palladium, Pd content: | 


Quantity - 
Value 


Platinum, Pt content: 


Quantity 
Value 


Imports for consumption, refined: 


И 2005 
_ kilograms —  13,300 _ 
thousands _ $87,100 | 
kilograms 3,920 


thousands — $113,000 _ 


2 


2008 = 


2006 | 2007 _ 


14.400 12,800 — 1190 — 0 
$150,000 — $148,000 $136,000 $108000 


4,290 3,860 3,580 3430 


$158,000 —— $162.000 8182,00 $149,000 - 


thousands — $184,000 


kilograms 5,220 5.660 (7410 7650 W 
thousands $34,100 $58,700 $85,100 $87,300 $66,900 __ 
kilograms 6,360 | 6,870 8.930 7.400 10 


$253,000 $375,000 5376,000 $280,000 _ 


- Iridium, Ir content kilograms 3,010 2,800 3,410 2550 _150_ 
.. Osmium, Os content Е do. _ 39 ^ $6 — | 03 | ll 8 
_ Palladium Pd content — mE do. — 139,000 — 119000 113000 120000 6970. 
.. Platinum, includes waste, scrap, and coins, Pt content do. 106.000 m 114.000 и 181,000 2 150.000 - I 183000. 
__ Rhodium, Rh content _ do _ 13600 — 15900 ^ 16600 1260 120. 
Ruthenium, Ru contet mM do. 23200 36000 48700 49800 2129 
_ Exports, refined: " EE Ё Е u^ 
_ Indium, osmium, and ruthenium, gross weight и | до. 1,070 ' 3.390 8,190 6,450 | 400. 
. Palladium, Pd content _ и | mee — 27.000 53100 41,800 26400 30,300 _ 
__ Platinum, Pt content — — MEM 20700 — 45,500 28900 1560 150. 
О Ве ЖИНИ пе do. 65 1600 2210. 1,980 1.220 
_ Stocks, National Defense Stockpile, December 3]: —— = > ее 
.  lridium, Ir content | Е 1S = 17] ' 11] 18 IB Oo 8 _ 
__ Palladium, Pd content do m 7 а pac c В 
_ Platinum, Pt content EP ue / 261 | 261 _ 261 261 _ 261 _ 
. Price, average: аы == а ce m 
Iridium’ "— dollars per troy ounce 169.51 349.45 444.43 44834 42040 
а —-— MEN до. 20354 32293 35734 35512 | 26:6 
iod Se. ene __ до 89951 14442 — 130844 — 157826 12055 
ES CUR MEMINI do. — 2.05973 _ 4,561.06 6203.09 653357 159132 
"noun MM I do —744| 19309 57574 246 9%. 
Employment 1.617 ' ЕЕ 1,719 1,625 MM 4364 M 1. 
World, mine Production’, PGM content ME kilograms ME 504 000 г о Е _ 507 000 ' D 460,000 ' A500 
"Estimated. ‘Revised. do. Ditto. -- Zero. Л m сасе “лаје ко sega ree 
‘Data are rounded to three significant digits, except prices. 
ee Stillwater Mining Co., 2009 annual report, p. 46. 
eam a tn tn hn Pars Mes Wek 
quotations published in Platts Metals Week. 
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TABLE 4 
U.S. EXPORTS OF PLATINUM-GROUP METALS, BY COUNTRY! 


Platinum, NIU Iridium, osmium, 
Palladium Platinum waste and scrap ruthenium Rhodium 
Quantity, Quantity, MN Quantity, ME Quantity, BERN ~ Quantity, 
Pd content Value Pt content Value Pt content Value gross weight Value Rh content Value 
Country (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands) 
208 | 26400 8197.000 15.600 — $570,000 — 54,700 $1,190,000 _ 6450 $80,600 1,980 $302,000 
2009.” 7 =. 
Australia —— 5 612 6,460 18 904 | 51 2 18 2) 42 
Austria 4 46 37 797 = S 129 2,230 ы Е 
_ Belgium 117 815 236 9,770 105 3,820 ia = 2 196 
Brazil mE 158 1,130 65 2,330 | 30 (2) 6 е ЕА 
Canada 3,740 27,600 390 14,300 300 8.950 9 162 | 204 
“China 1,690 13,600 472 12.100 0) 6 326 3,280 386 19,200 
| Czech Republic | 470 802 (2) 3 - -- -- -- -- -- 
France = 298 2.250 58 1,330 | 10 8 49 E = 
“Germany” 2,470 22,800 4,010 124,000 6,400 46.600 1,850 9.620 136 4,460 
 HongKong 968 11,300 65 4,940 | 4 145 1,780 68 1,500 
India Е 134 738 243 8,300 3 19 | 30 10 855 
Ireland = 59 253 135 4,350 - - 3 82 Q) 6 
Israel о 2.010 5,620 46 734 е E E = - - 
Way 7 3,780 38.800 1.200 50,600 5 264 13 196 47 2.090 
Japan 3,030 24,900 3310 118.000 683 19,200 231 2,500 250 11,500 
_ Korea, Republic of 828 4,780 74 1,770 0) 4 l 9. (2) 5 
_ Mexico 605 1,180 91 3,320 E ad 105 2,990 | 108 
Singapore | 181 681 3 153 = z 638 7,650 Е E 
South Africa — — 62 174 3 144 4,350 17,700 | 12 7 810 
Switzerland — — 4.050 27,400 3,810 123,000 624 7.390 56 480 31 2.060 
Тама = 1,550 7.630 65 1.940 3 10 416 2,520 5 453 
Turkey ———— 8 75 0) 62 | 3 2 10 (2) 5 
United Kingdom — 2.350 20.500 781 22.100 18.700 417,000 49 605 271 4,500 
Other MM 1,130 9.380 442 16900 | 37 1,140 29 2107 2 373 
тш 3030 229,000 15.600 522.000 31.600 523,000 _ 4,020 _ 34400 1220 48,400 
-- Zero. 


| ЗАР ЈА wn 
Data are rounded to no more than three significant digits; may not add to totals shown. 
2 

Less than У unit. 


Source: U.S. Census Bureau. 
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PLATINUM-GROUP METALS: ESTIMATED WORL 


(Kilograms) 
Country о Соо ^ — 6 20 E MEME 
Palladium: о i mE mo | 
т o orm 550 750 600 700 600 
БОТИ 1,900 2.000 5.000 3.000 3,000 
_ Canada ОН 10,415 5 10,493 $ 10.900 ' 10,000 " 6.500 
— Japan" mE 5.400 5.400 5.500 5.500 5,600 
“poland? ^ 10 10 15" 15" 15 
“Russia 97,400 98,400 96,800 87.700 83.200 ' 
Serbia EE 19? 15 15 15 I 
7 South Africa о 82,961 5 86.265 5 83,643 5 75.537 "3 15,8 
7 United States” о 13.300 * 14,400 5 12,800 $ 11,900 "° 12:0. 
“Zimbabwe /— 00000 3,879 * 4.022 5 4.180 * 4.386 * 5680 
__Тога] | MEN 216.000 2220000 _ 219,000 5 —- — 199,000 ' 192,000 
Platinum: КЕ – 
LE | m 111 209 142 200 aM 
| Botswana mE mE 300 300 700 600 600 
_ Canada — "EE 6,075 "5 7,500 7,000 7,000 4,600 
_ Colombia — 1.082 * 1.438 $ 1.526 f 1.500 Li 
_ Ethiopia - Ех m _. 4' $$ 10 $ 10 
_ Finland __ 2. 800 800 800 800 800 
‚ Japan” 760 760 770 770 I 
_ Poland" mM 20 30 355 5 ! 25 
_ Киззїа NEN 29,000 29,000 27,000 23,000 21,000 
Serbia = 3° 2 2 2 ~ 
_ South Africa 163,711 * 168,125 5 160.940 5 146,140 ° 140,819 | 
United Заз | 3.920 5 4.290 5 е " 3,580 " 3,830 
Zimbabwe 4,834 * 4.998 5 506 5 5,642 5 ЖИК 1240. 
Total ________ ooo 2700 == 208.000 m ~ 189.000 m 18109 
Other platinum-group metals: 
| s э : 5,000 5,000 4,000 4,000 n 
Am 15.500 15,600 14,500 12,500 we 
Sum Africa 56,309 ? 53.138 5 59.449 53.999 n5 55.454 ` 
Zimbabwe COHEN 862 5 864 5 1.695 5 1.804 5 me 800 
Oe rs 77700 _________ 74.600 кн RM 3 hs 
S Lope __ 504,000 * 507,000 ' 460.000 oe. ы 


"Revised. -- Zero. 


TABLE 5 


3 14,000 


D PRODUCTION, BY COUNTRY"? 


l 
World tot S. | 
E : | О Ж T data, an estimated data are rounded to no more than three significant digits; may not add to totals shown. | 
M i е es Е available through May 7, 2010. Platinum-group metal (РОМ) production by Germany, Norway, and the United Kingdom is not In 
is table because t ion i | 
E е pierce 15 ne wholly from imported metallurgical products and to include it would result in double counting. 
ME e counties listed, С Indonesia, and the Philippines are thought to produce РСМ, and several other countries may also | 
р | ed quantitatively, and there is no reliable basis for the formulation of estimates of output levels. А part of this output not specifically reported У 
n is, however, presumably included in this table credited to Japan 
PGM recovered fi i : | | 
ius | id in ore that is processed domestically. PGM in exported nickel ore are extracted in the importing countries, 
ought to be included in the production figures for those countries 
‘Reported figure. | 


such as Јар 


6 E E . 
Production derived entirely from imported ores. 


7 : у 
Based on official Polish estimates. 


& . 
Estimates based on report i . ; ing. 
eported platinum- and palladium-bearing final (residual) slimes and then average Pt and Pd content from electrolytic copper EM 


9 
Montenegro and Serbia f: | 
Iba very та quant nei idis independence in June 2006 from each other and dissolved their union. 
q ty of byproduct platinum and palladium produced from gold-copper ores was excluded 


11 | 
Data for the Ethiopian calendar i 
year ending July 7 of that stat ; ' РУТ. ingot 
бер Мше Рио а i modem аы: ая ed. Yubdo Mine only. Platinum was also reportedly contained in gold ing 
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POTASH 
By Stephen M. Jasinski 


Domestic survey data and tables were prepared by Linda M. White, statistical assistant, and the world production table was 


prepared by Lisa D. Miller, international data coordinator. 


In 2009, the world potash market collapsed owing to the global 
economic downturn and a drop in demand. Hi gh potash prices 
in the first half of 2009 contributed to the drop in consumption 
as farmers delayed purchases until prices fell. This led to high 
inventories and the temporary closure of many potash mines. World 
production was less than 50% of rated capacity in 2009; its lowest 
level since 1993. In the United States, about 1.7 million metric 
tons (Mt) of minerals was mined to produce 720,000 metric tons 
(t) of potassium oxide (К.О) equivalent. U.S. production was at 
its lowest point since 1943. U.S. potash production was 35% less 
in 2009 than in 2008, and the total value of sales decreased by 
32% from that of 2008. The unit value for potash increased from 
5300 per metric ton in 2008 to $335 per ton in 2009, although 
this was because of high prices in the first half of the year, which 
had decreased substantially by yearend. Apparent consumption 
of potash decreased by 62% from that of 2008, to reach its lowest 
point since 1962. Imports of potash decreased 62% from those of 
2008, while exports increased by 36% (table 1). 

Potash denotes a variety of mined and manufactured salts, all 
of which contain the element potassium in water-soluble form. 
The majority of domestic potash was produced near Carlsbad, 
NM, with most of the potash coming from the mineral sylvite. 
The term potash refers to potassic fertilizers, which are potassium 
chloride (KCI or Sylvite), potassium sulfate [K,SO, or sulfate of 
potash (SOP), usually a manufactured product], and potassium- 
magnesium sulfate [K,SO,*2MgSO , ог langbeinite or double 
Sulfate of potash magnesia (SOPM or K-Mag)]. Muriate of 
potash (MOP) is an agriculturally acceptable mix of КС! (95% 
Pure or greater) and sodium chloride (halite) for fertilizer use 
that includes minor amounts of other nontoxic minerals from the 
mined ore and is neither the crude ore sylvinite nor pure sylvite. 

This publication has historically included potassium nitrate 
[KNO, or saltpeter or nitrate of potash (NOP), a mostly 
manufactured product] and mixed sodium nitrate and potassium 
nitrate (NaNO, and KNO, or Chilean saltpeter, a natural 
Product) because these materials function as potassic plus 
nitrogenous fertilizers. Saltpeter and Chilean saltpeter are still 


included in the import tables (tables 5, 6). 


Production 


Domestic production data were developed by the U.S. 
Geological Survey (USGS) from a semiannual voluntary canvass 
of U.S. operations. All of the seven operations canvassed for 
semiannual production data responded to the surveys. 

Three companies produced potash from seven operations in 
three States, Most domestic production was from southeastern 
New Mexico, where Intrepid Potash, Inc. operated two mines 
and The Mosaic Company operated one mine. Mosaic also 
Operated a deep-solution mine in Michigan. The third State with 
Potash production was Utah, where Intrepid produced potash 
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from a solution mine in Moab and from a solar evaporation 
facility in Wendover, and Great Salt Lake Minerals Corp. (a 
subsidiary of Compass Minerals International, Inc.) operated a 
solar evaporation facility in Ogden. 

Potash companies in the United States produced MOP, SOP, 
and SOPM. Published production data of all types and grades 
of potash in the United States are adjusted to avoid disclosing 
the proprietary data of companies that produce SOP and SOPM, 
which together are known as sulfates. 

Intrepid continued with its plans to reopen the underground 
HB Mine, which is located near the company’s existing mines in 
Carlsbad, NM, as a solution potash mine. The HB Mine was closed 
in 1996 by the previous owner. The facility would increase annual 
production by 200,000 metric tons of MOP. Intrepid expects the 
mine to be fully permitted by mid-2011, and production could start 
about | year after that (Intrepid Potash, Inc., 2010, p. 5). 

In 2009, domestic consumption of К.О equivalent was 62% 
lower compared with that of 2008, owing to the economic 
recession, high potash prices in the first half of the year, and the 
subsequent drop in demand. The principal use of potash is as 
an agricultural fertilizer (plant nutrient) because it is a source of 
soluble potassium, which is one of the three primary plant nutrients 
required for plant growth and maturation; the others are fixed 
nitrogen and soluble phosphorus. Potash and phosphorus are mined 
products, and fixed nitrogen is produced from the atmosphere 
using industrial processes. Modem agricultural practice uses large 
amounts of these primary nutrients and additional nutrients, such 
as boron, calcium, chlorine, copper, iron, magnesium, manganese, 
molybdenum, sulfur, and zinc, to ensure plant health and proper 
maturation. The three major plant nutrients have no cost-effective 
substitutes. Low-nutrient-content alternative potash sources, such 
as animal manure and guano, bone meal, compost, glauconite, 
and “‘tankage” from slaughterhouses, are available, but the cost 
of transportation per metric ton of nutrient beyond relatively 
short distances can reduce their desirability. In addition to its use 
as a fertilizer, potassium chloride is important in industrialized 
economies, where it is used in aluminum recycling, by the 
chloralkali industry to produce potassium hydroxide, in metal 
electroplating, oil-well drilling mud, snow and ice melting, steel 
heat-treating, and water softening. 

Potassium hydroxide is used for industrial water treatment and is 
the precursor of potassium carbonate, several forms of potassium 
phosphate, many other potassic chemicals, and soap manufacturing. 
Potassium carbonate is used to produce animal feed supplements, 
cement, fire extinguishers, food products, photographic chemicals, 
and textiles. It is also used in brewing beer, pharmaceutical 
preparations, and as a catalyst for synthetic rubber manufacturing. 
Generally, these nonfertilizer uses have accounted for about 15% of 
annual potash consumption in the United States. 


Foreign Trade 


U.S. exports of potash (gross weight) increased slightly in 
2009 from those of 2008, owing to increased sales of MOP. 
Exports of 705,000 t were reported, of which 49% was MOP, 
4494 was SOPM, 6% was SOP, and 1% was МОР (table 3). 
Brazil, Mexico, and Canada in declining order, received 54% of 
the total exports of potash from the United States (table 4). Total 
potash exports, reported by К.О content, increased by 36% in 
2009 compared with those of 2008. 

Potash imports (gross weight) into the United States for 2009 
decreased by 6296 to 3.67 Mt compared with 9.56 Mt in 2008 
(table 5). The leading source of all potash imports was C anada 
with 88% of the total (table 6). 


World Industry Structure 


Estimated 2009 world potash production decreased by 40% 
to 20.8 Mt, with decreased output from all major producing 
countries, except for China (table 7). The collapse of global 
trade in response to reduced world demand and the global 
economic downturn resulted in high producers' stocks and 
temporary mine closures. Only 13 countries are notable 
potash producers, with Belarus, Canada, China, Germany, 
Israel, Jordan, and Russia accounting for about 90% of global 
production capacity. World potash production in 2009 was at 
А8% of rated annual capacity (Heffer and Prud'homme, 2010). 


World Review 


Argentina.—Companhia Vale de Rio Doce (Vale) of Brazil 
purchased the Rio Colorado potash project from Rio Tinto Plc in 
early 2009. Vale planned to develop a 4.3-million-metric-ton-per 
year (Mt/yr) MOP solution mine in Malargue in Mendoza Province 
beginning in 2011 for completion by 2017 and a solution mine in 
Neuquen Province in the longer term (Green Markets, 2009). 

Canada.—The effects of the world economic downturn and 
the global drop in potash demand were the main factors in a 
60% decrease in Canadian potash production in 2009 compared 
with 2008. All three major producers— Agrium, Inc., Mosaic, 
and Potash Corp. of Saskatchewan (РогазћСогр)—дгазиса у 
reduced output in 2009. Despite the economic conditions, potash 
expansion and exploration projects by major producers and 
other companies continued during the year, although completion 
of most of the projects was delayed. 

In Saskatchewan, PotashCorp planned to expand and 
debottleneck its Allan and Cory plants and replace existing 
mines and expand processing plants in Rocanville, as well at 
its operation in Sussex, New Brunswick. The projects would 
increase the company's annual production capacity to 17.1 Mt 
MOP sometime in 2015 (Stone, 2010). 

Mosaic planned to add 300,000 t of annual capacity at its 
Colonsay and Esterhazy Mines in Saskatchewan by the end of 
201 1. Agrium planned to expand its potash production capacity 
at its Vanscoy Mine by 40% by the end of 2015 (Stone, 2010) 

Vale acquired the Rio Tinto Regina potash deposit in | | 
Saskatchewan in early 2009. Vale planned to develop а 2.8-Mt/ 
MOP solution mine sometime after 2015 (Green Markets 2009). 


Outlook 


In late 2008, the effects of the global economic recession, 
combined with high potash prices and weak demand, led toa 
collapse in the world potash market. The weak market condition 
that followed the collapse of the potash market continued 
throughout 2009. Producers’ stocks remained high, and many 
buyers waited for prices to fall before reentering the market. Баћ 
in 2009, most leading world producers announced indefinite 
reductions in production, which amounted to about one-half of 
world production capacity. The leading consuming countnes. 
including Brazil, China, India, and the United States, мете all 
projected to have major decreases in consumption in 2010. 

Beginning in 2010, world potash production was expected to 
rebound to close to that of 2008, as producer stocks decreased 
gradually as consumption recovered. Potash applications will 
be needed to replenish soil nutrient levels in most regions afier 
the drop in consumption in 2009. According to the Intemational 
Fertilizer Industry Association (IFA), world potash production 
was forecast to increase from 20.8 Mt in 2009 to 31.1 Mtn. — 
2010, and consumption was forecast to increase from 24.9 Mim 
2009 to 30.0 Mt in 2010 (Heffer and Prud’homme, 2010). Post 
capacity expansion plans remained on schedule, with the expect 
completion of projects in Canada, Chile, Jordan, and wiser 
2011 and in Argentina, Belarus, Brazil, Laos, and Russia by =U 
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TABLE 1 
SALIENT POTASH STATISTICS"? 


(Thousand metric tons and thousand dollars unless otherwise specified) 


mE Е 2005 2006 2007 2008 2009 
United States: Пиве == 
.. Production: | 

Gross weight _ mE 2,500 2,400 2,600 2,500 1,700 
_ КО equivalent 1 ‚200 1100 101 , 100 720 _ 
_ Sales by producers: » | 

Quantity:? 
Gross weight —— m 2,500 2,400 2,600 2,400 1,500 
___ K,O equivalent | 1,200 1,100 1,200 1,100 630 
^ Маше“ — 410,000 410,000 480,000 740,000 500,000 
__ Average \ value: = 

Gross weight dollars per metric ton $165 $170 $185 $300 $330 — 
K,O equivalent | |. do. $350 $375 $400 $670 $800 

_ Exports: 

Gross weight 569 809 510 694 705 
— K,O equivalent | 200 332 199 222 303 
. Imports for consumption" d 

Quantity: 
= Gross weight 8,110 7,380 8,190 9,560 3,670 
|... KO equivalent Е 74,920 4,470 4,970 5,800 2,220 
Value, customs 1,170,000 1,150,000 1,310,000 3,260,000 2,210,000 

Consumption, apparent: " 

Gross weight =” 10,000 9,000 10,000 11,000 4,500 
— K,O equivalent — _ 5,900 5,200 5,900 6,700 2,00 _ 
World, production, marketable К.О equivalent 33,800 30,400" 35,7007 34,500" 20,800 


"Revised. do. Ditto. 


Includes muriate of potash, sulfate of potash, potassium magnesium sulfate, and some parent salts. Excludes other chemical 


compounds that contain potassium. 
"Data are rounded to no more than three significant digits unless otherwise specified. 


Data are rounded to no more than two significant digits. 


“Free on board mine. 


"Rounded to the nearest $5 to avoid disclosing proprietary data. 


^Excludes potassium chemicals and mixed fertilizers. 


"Includes nitrate of potash. 


"Calculated from sales plus imports minus exports. 
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ТАВГЕ 2 
PRICES OF U.S. POTASH, BY ТҮРЕ AND GRADE"? 


(Dollars per metric ton of K,O equivalent) 


~~ 2008 2009 | 
January- EE uly- Yearly | January- July- Yearly 
Type and grade ____ June _ December average June December — average 
Muriate, 60% К.О minimum: | 
“Standard 445 865 640 — 1300 650 870 
бап AO 620 410 775 545 620 


ЕК LL — LL ————— o —— == 


| | . | 
Average prices, free on board mine, based on sales. 


?Data rounded to nearest $5. 


TABLE 3 
U.S. EXPORTS OF POTASH, BY ТҮРЕ! 


Approximate Quantity 
average K,O (metric tons) — 
equivalent content - Gross КО 
| | (percentage) weight equivalent" 
2008: BEEN 
_ Potassium chloride, all grades 61 104,000 63,400 
Potassium sulfate 51 94,800 48,300 
Potassium magnesium sulfate 22 490,000 108,000 
Potassium nitrate  — 45 5,090 2,290 
_ Toa —  —— — — X 694,000 222,000 
он 
_ Potassium chloride, all grades 61 342,000 208,000 
_ Potassium sulfate 51 42,400 21,600 
Potassium magnesium sulfate _____ 22 313,000 68800 
. Potassium nitrate _-__ 45 8,450 3,800 


Toul | XX 705,000 303,000 
Estimated. XX Not applicable. 


1 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 
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ТАВГЕ 4 
U.S. EXPORTS OF POTASH, BY COUNTRY’ 


(Metric tons of product) 


Potassium sulfates, 


Potassium chloride all grades? Potassium nitrate Total 

|. Conr ________2008 2009 2008 2009 _ 2008 2009 2008 2009 
Angola —— 4,730 123 =" в .= д ^ о 
Australia | 3 -- 30,000 8 65 534 30,100 542 
Barbados 98 107 7 -- 10 39 115 146 
Ва — 13,000 225,000 9,520 15,000 = = 22.500 240,000 
Canada  — 6,110 5.520 76,000 51,800 943 1.350 83,100 58,700 
сме — 2 4,630 62,600 37,000 = » 62,600 41,700 
China 6 3 36,400 379 52 2 36,400 384 
Colombia .— 46 12.200 37,700 32.900 25 = 37,700 45,000 
Costa Rica Е = 19,700 39,700 27,300 | | 39,700 47,000 
Сое D'Ivoire Й -- -- 5,470 -- -- -- 5,470 -- 
Czech Republic — — 10 = E 2 i 2 10 = 
Dominican Republic - = 4,230 5,800 1,880 = Е 5,800 6,100 
Ecuador =; 435 4,140 8,640 8,600 - ы 9.070 12,700 
El Salvador — = 3,860 6,300 | 13 = 6,310 3,860 
Equatorial Guinea = 105 19 е M 2 105 19 
Gabon Е 1,460 5 = 2: > = 1.460 as 
Germany — 138 72 2 11 | 2 141 85 
Сһапа 5 = 3,130 14,400 8,190 > = 14,400 11,300 
Guadeloupe — = 1,200 E 715 " ~. =. 1,910 
Guatemala — 12 6,100 7,800 3,770 = 5 7,810 9.870 
Honduras — = 3,930 7,700 11,300 - 6 7.700 15,300 
Inda — t—™S Ба 8 16,700 19,700 $ | 16,700 19,700 
Indonesia — 12 2 667 143 - m 679 143 
Japan 6,660 591 64,400 44,100 = m 71.000 44,700 
Korea, Republic of — 2.010 102 30 6,460 45 79 2.080 6,640 
Martinique 0 8,810 1,000 2,910 825 E -- 11,700 1,830 
Mexico —  — 53,000 36,400 79,500 40,300 2.150 2.550 135,000 79.200 
Netherlands | 478 39 19 - 366 3,200 863 3,230 
New Zealand = = = 9,950 7,050 28 = 9,970 7,050 
Nicaragua 36 - 4,500 2.070 - -- 4,540 2,070 
Nigria . 5,510 E -- -- = =: 5,510 = 
Peu о 66 7,200 18,100 6,010 = - 18,200 13,200 
Rusia — 206 T -- -- Е = 206 s 
Switzerland — 188 250 - -- - = 188 250 
Thailand 200 140 2,530 Е 12 204 2,740 344 
Trinidad and Tobago - 590 1,840 -- 32 Е = 590 1,870 
United Kingdom — — 8 И 40 5,420 -- -- 48 5,430 
МЕНЕЕ атс » _ 37,200 23,600 Bs -- 37.200 23.600 
Other | — 130 ' 170 474° 376 781 (492 — 1390 1,040 
- Total ~~ 104,000 342,000 585,000 355,000 5.090 _ 8,450 694,000 705,000 
'Revised. -- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 


2 е 
Includes potassium magnesium sulfate. 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 
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ТАВГЕ 5 
U.S. IMPORTS FOR CONSUMPTION OF POTASH, BY TYPE! 


Approximate | Quantity 
average K,O (metric tons) Value 
equivalent content | Gross 55 КО Е (thousands) 

(percentage) = weight — equivalent Customs Cif? 
2008: Е | пи 
~ Potassium chloride? 61 — 9,350,000 5,700,000 — $2,950,000 — $3,020,000 
7 Potassium sulfate 51 73,800 37,600 56,600 59,900 
Potassium nitrate — 45 133,000 59,700 75,800 80,200 
~ Potassium sodium nitrate mixture 14 234 3 189 191 
ae rt = XX 9,560,000 5,800,000 3,080,000 3,160,000 
2009: 

Potassium chloride? 61 3,510,000 2,140,000 1,610,000 1,630,000 

7 Potassium sulfate 51 87,600 44,700 63,700 65.900 
^ Potassium nitrate 45 74,100 33,300 106,000 107,000 
— Potassium sodium nitrate mixture 14 | 658 92 265 274 


тош хх 3,670,000 2220000 — 1,780,000 1,816,000 
"Estimated. XX Not applicable. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
2Cost, insurance, and freight. 


Contains imports listed under Harmonized Tariff Schedule of the United States code 3104.10.0000. 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 
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TABLE 7 
MARKETABLE POTASH: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons of К.О equivalent) 


Country Е 2005 ANN 
Belarus — 4,844 
Brazil - i 405 
Сапа — i 10,140 
сте оо 547 ' 
China® Е 1.500 
Сегтапу Е Е 3,664 
Israel Пн 2,224 
Jordan _ 1.115 
Кија 7,131 
Spain = 575 
Ukraine со а = 13 
United Kingdom — — 439 
United States — __ _ 1200 — — 
_ Total 33800 — 


"Estimated. "Preliminary. ‘Revised. 


2006 


4,605 
403 
8,518 

496 * 
1,800 
3.625 
2,187 
1,036 
3,720 

435? 
8 
420 
1.100 


30,400 ' 


2007 2008 
4972 4968 
424 ' 383 ' 
11,085 10,455 
515 559 
2,600 2.750 
3,637 3,280 
2,182 2,170 ' 
1.096 1,223 
7,275 6,730 
435 435 
12 12" 
427 427 * 
1,100 1,100 
35.700 ' E 


34,500 ' 


20.800 


! World totals, U.S. data, and estimated data аге rounded to no more than three significant digits; may not add to totals shown. 


?Table includes data available through October 15, 2010. 
JReported figure. 


*Rounded to no more than two significant digits. 
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PUMICE AND PuMicITE 
By Robert D. Crangle, Jr. 


Domestic survey data and tables were prepared by Paula R. Neely, statistical assistant, and the world production table was 


prepared by Glenn J. Wallace, international data coordinator. 


In 2009, U.S. pumice and pumicite production was 410,000 
metric tons (t). This was a decrease of 4894 compared with 
that of 2008, when the United States produced 791,000 t. The 
overall value of pumice production in 2009 was $12.3 million, 
a decrease of 2394 from that in 2008. The Observed decreases 
in total production and value came as a result of the stagnant 
U.S. housing and construction industries, where pumice is used 
in building blocks, concrete, and landscaping. The apparent 
consumption of pumice and pumicite in the United States in 
2009 was 425.000 t, a decrease of 5094 compared with that of 
2008. Imports decreased by 60% to 26,000 t. Exports of 11,000 
t represented a decrease of approximately 27% compared with 
15.000 t of exported pumice and pumicite in 2008 (table 1). 
Pumice imports and exports represent relatively small amounts 


. OfU.S. apparent consumption and are subject to large annual 


fluctuations in terms of percentage. 

Pumice is an extrusive igneous volcanic rock formed through 
the cooling of air-pocketed lava, which results in a highly 
porous, low-density rock (Presley, 2006). The low density 
allows some pumice to float on water. Large pumice rafts, a 
unique geologic phenomenon, have been documented to be 
as long as 30 ki lometers (km) and to drift for several years in 
oceanic waters (Wood-Jones, 1910, p. 290-291; Bryan and 
others, 2004, p. 136). Pumicite is defined as grains, flakes, 
threads, and (or) shards of volcanic glass finer than 0.10 inch [4 
millimeters (mm)] in diameter (Harben and Bates, 1984, p. 64). 
Pumicite and volcanic ash are descriptive terms that are often 
interchangeably used. 

The porous, lightweight properties of pumice are well 
Suited for its main use as an aggregate in lightweight building 
blocks and assorted building products. In 2009, other major 
applications included abrasives, horticulture (including 
landscaping), and stonewashing of denim. Minor applications 
incorporated the use of pumice as an absorbent, as a concrete 
aggregate and admixture, as a filter aid, and as a traction 
enhancer for tires. A small percentage of pumice was used in 
abrasive-type products, including pencil erasers, a polishing 
agent for circuit boards and television monitors, an exfoliant 
IN cosmetics, and a variety of heavy-duty hand cleaners. 

Imports were primarily used as raw material for blocks and as a 


lightweight aggregate. 


Production 


Domestic production data for pumice and pumicite were 
developed by the U.S. Geological Survey (USGS) from 
ап annua] voluntary review of U.S. pumice- and pumicite- 
Producing sites and company operations. The canvass for 2009 
Included 15 companies with 17 active operations that produced, 
used, or sold pumice and pumicite in the United States. All 15 


companies responded, accounting for 100% of the 410,000 t 
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produced in 2009. Data were rounded to no more than three 
significant digits. АП percentages in this report were computed 
based on unrounded data. 

U.S. pumice and pumicite production of 410,000 t was 
valued at $12.3 million. Pumice and pumicite were produced in 
seven States in 2009, with 2694 of production from California, 
followed by Oregon with 24%, and New Mexico with 2196. 
Other States that produced pumice, in order of decreasing 
production, were Idaho, Nevada, Arizona, and Kansas. 

Pumice is usually extracted by simple open pit methods 
using rippers, bulldozers, and front-end loaders. Processing 
is typically limited to drying, crushing, and screening, 
although some abrasive grades may require fine grinding and 
classification. Pumice blocks may be sawn into a variety of 
shapes and sizes. 


Consumption 


In 2009, more than 239,000 t, or 58% of the pumice and 
pumicite produced in the United States, was used for building 
and decorative blocks (table 2). This was a 62% decrease from 
that of 2008. Pumice used for horticultural and landscaping 
purposes in 2009 increased by 120% to 101,000 t from the 
2008 reported total of 46,000 t. Horticultural and landscaping 
applications accounted for 25% of total consumption in 2009. 
Pumice and pumicite for concrete admixture and aggregate 
decreased by 32% to 28,000 t in 2009 from 41,000 t in 2008 
and accounted for 7% of consumption. Pumice used as an 
abrasive in 2009 decreased by 64% to a total of 8,000 t, which 
accounted for 2% of consumption. The amount of pumice 
reported sold or used by several low-volume markets or for 
unreported uses grouped in the “other” category decreased by 
45% to 34,000 t in 2009 from 62,000 t in 2008 and accounted 
for 8% of consumption. “Other” uses nominally included 
absorbent (including pet litter), cosmetics, diluents, engineered 
fill, filter aids, geotechnical aids, pottery clays, highway snow 
control, and other unspecified uses. There are several substitutes 
for pumice in agriculture, horticulture, as an aggregate, as a 
concrete additive, and other end products. 


Prices 


As a result of a small pumice-producing community, coupled 
with producer-specific end-use products, the average prices 
reported for pumice and pumicite in 2009 varied greatly by 
use compared with the average price for all uses in 2008. The 
overall average prices reported for all pumice and pumicite 
products increased by 49% to $29.97 per metric ton in 2009 
from $20.13 per ton in 2008. The price change reflected the 
increases in unit values of specialty abrasive products, building 
block, and concrete admixture and aggregate. Decreases in the 
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unit values of pumice were seen in nonspecialty abrasives and 
in horticulture and landscaping. The unit value of the building 
block and decorative use category increased by 80% to $23.13 
per ton in 2009 from $12.86 per ton in 2008. This large increase 
was the result of a significant production drop, coupled with 
higher prices from the fewer producers that continued to 
manufacture products in this category. The average price for 
pumice and pumicite used for horticultural and landscaping 
decreased by 2494 to $29.57 per ton in 2009 from $38.89 

per ton in 2008. The average price in 2009 for pumice and 
pumicite used in nonspecialty abrasive applications was $9.38 
per ton, a drop of 85% from the reported amount of $60.95 per 
ton in 2008. This significant decrease was caused by a single 
company's production cessation of this product. For concrete 
admixture and aggregates, $29.93 per ton was reported for 2009, 
an increase of 11% from the 2008 value of $26.90 per ton. For 
other uses, the 2009 unit value of $84.97 per ton was 42% more 
than the $60.06 unit value reported in 2008 (table 2). 


Foreign Trade 


Export and import data presented here, which are from the 
U.S. Census Bureau, are of limited accuracy. This isa result 
of inconsistencies in producer reporting, coupled with a lack 
of detail for materials specified in the 2009 Harmonized Tariff 
Schedule of the United States (HTS), as issued by the U.S. 
International Trade Commission. The trade data were published 
under subheading 25 13.10 of the HTS, described as applying 
to pumice stone. Industry sources, however, indicated that | 
pumice may be included under the general heading 2513, which 
included corundum garnets and other natural abrasives. 

Exports of pumice, mostly specialty products, decreased to 
approximately 11,000 t, with a value of $5.1 million in 2009, or 
about $465 per ton. This was a 27% decrease in tonnage from 
the 15,000 t valued at $7 2 million in 2008. Canada accounted 
for 30% of 2009 exports, followed by Hong Kong with 1 3%, 
China with 12%, the United Kingdom with 9%, Italy with 
8%, and the United Arab Emirates with 5%. Small amounts 
of pumice and pumice products were exported to 57 other 
countries. | Е 

Imports of crude or unmanufactured pumice and pumicite 
in 2009 decreased by 60% to 26,000 t compared with 65,000 
t reported in 2008. By volume, most imports of pumice and 
pumicite were raw materials for blocks and lightweight 
aggregate in construction-related uses, with smaller amounts 
used in a range of abrasives and for stonewashing denim. 
Eighty-one percent of imported crude pumice came from Greece 
(table 3), which supplied 21,000 t of crude pumice to the United 
States in 2009 and remained the leading source of pumice 
imports. Pumice from Montserrat totaled 3,600 t, or 14% of 
total imported pumice, in 2009. Twelve other countries supplied 
small amounts of pumice and pumicite in 2009. Italy, which had 
been a major source of pumice into the United States until 2007, 
provided small amounts in 2009 owing to the continued closure 
of the mining facilities of Pumex S.p.A. on the island of Lipari. 


World Review 


Pumice is used more extensively as a building material 
outside the United States, which helps to explain the large 
global production and sales of pumice. In Europe, basic 
home construction uses significantly less gypsum wallboard 
because stone and concrete аге the preferred building materials 
Prefabricated light weight concrete walls are often produced and 
shipped to construction locations. Because of their lightweight 
strength, and cementitious properties, pumice and pumicite 
perform well in European-style construction. In 2009, Greece 


was the leading exporter of pumice to Asia, Europe, and the 
United States. 


Outlook 


U.S. consumption of pumice and pumicite in 2010 was 
expected to remain static or could continue to decrease 
compared with that of 2009, largely owing to the status of the 
U.S. residential housing sector, a major user of pumice- and 
pumicite-related products. Imports and exports were likewise 


expected to remain about the same or decrease in 2010 for 
simllar reasons. 
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ТАВГЕ 1 
SALIENT PUMICE AND PUMICITE STATISTICS! 


. 
ki 


(Thousand metric tons and thousand dollars unless otherwise specified) 


a зл _ _ 205 2000 0 2007 2008 2009 

United States: 

_ Sold and used by producers: ZEN 

Quantity 270 1,540 1,270 791 410 

_ маме —— 39.300 44,300 28,900 15,900 12300 — 

__ Average value _ . dollars per metricton — 31.00 — 2885 = (2285 201 29.97 

: Export] _ а а Е IS iB 9 15 Е 
Imports for consumption’ 240 109 37 6 £26. 
Apparent consumption‘ 1,490 1,630 1,290 841 425 

World, production, pumice and related = Кана 
volcanic materials 18.300 ' 20,400 ' 20,700 18,900 ' 17,200 ° 


"Estimated. 'Revised. 
'Data are rounded to no more than three significant digits, except average value. 

?Free on board mine and (or) mill. 

"Source: U.S. Census Bureau. 

*Production plus imports minus exports plus adjustments for Government and industry stock changes. 


> TABLE 2 
PUMICE AND PUMICITE SOLD AND USED BY PRODUCERS IN THE UNITED STATES, BY USE! 


: MEME i m 2008 ^ 2009 | | 
| Quantity mE Average Quantity Average 
(thousand Value unit (thousand Value unit 

a Use metric tons) (thousands) value u metric tons) | (thousands) - value | 
р Abrasives? ———— EE 22 51,340 $60.95 8 $78 $9.38 
4 Building block, includes decorative block | 620 7.970 12.86 239 5.540 23.13 
| Concrete admixture and aggregate 41 1,100 26.90 28 826 29.93 
Horticulture and landscaping | 46 1,790 38.89 101 2,980 29.57 

Other! | и 62 3720 6006 34 2870 8497 

Total or average ^^ лл 1590 2013 40 _ 12300 _ 2997 


'Data are rounded to no more than three significant digits, except average unit value; may not add to totals shown. 


"Includes cleaning and scouring compounds. 
*Includes absorbent, diluents, fill, filter aids, laundries, pottery, and other unspecified uses. 
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ТАВГЕ 3 
U.S. IMPORTS FOR CONSUMPTION ОЕ PUMICE, 


BY CLASS AND COUNTRY' 
рсе Crude ог Wholly ог partly = 
unmanufactured manufactured 
Quantity Value Quantity Value 
Country (metric tons) (thousands) (metric tons) (thousands) 
3008: 
“Austria (2) 11 (2) 5 
_ China 53 127 198 779 
_ Germany és A 119 212 
Сгеесе $5.700 2,120 52 707 
“Iceland 5,950 230 E " 
Way o = ss 19 39 
Mexico 1,550 210 33 8 
T Poland 1,640 184 Q) T 
“Other 47 13 15 127 
— otal 6500 28390 436 1,890 
2009: m 
"Ausria __ ~ = D 11 
China 9 49 74 307 
Germany __ -- -- 68 70 
_ Greece 21.000 367 20 289 
_ рају = — (2) 3 
^ Mexico 1.360 209 86 19 
7 Montserrat _ 3,600 130 - - 
~ Poland - > 5 6 98 
_ Other 8 29 4 _35 
^ Tota 26000 784 258 832 
— Zero. ч 


!Data аге rounded to no more than three significant digits; 
may not add to totals shown. 


21 255 than М unit. 


Source: U.S. Census Bureau. 
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ТАВГЕ 4 
PUMICE AND RELATED MATERIALS: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons) 


i Country’ 2005 | 2006 2007 2008 - 2009“ 
Algeria, pozzolan m DON . 494,000 433,190 570,000 490,567" 500000 - 
Argentina pumice —— 15,361 17,665 16,200 6,500 ' 7,020 * 
Austria, trass HM EDI | 2,943 а xi = = 
BurinaFas ^ 10,000 10,000 10,000 10,000 10,000 
Cameroon, pozzolan® — 600,000 600,000 600,000 600,000 600,000 
Chile, pumice and pozzolan — — — 1,620,099 1,423,144 1,135,771 1,063,176" 919.000 * 
Costa Rica* 8,000 8,000 -- -- -- 
Croatia, volcanic tuff - BEEN 20,988 17,157 15,085 ' 15,000^* 15,000 
Dominica, а, pumice and volcanic ash* 100,000 100,000 100,000 100,000 100,000 
Ecuador: | mE MEM 
_ Pozzolan mE 540,318 700,007 582,560 600,000* 500,000 
_ Pumice ГЕРИ 107,178 8,730 153,500 150,000 * 100,000 
El Salvador, pozzolan* E 223,000 223,000 223,000 223,000 200,000 
Eritrea, pumice КЕ === 23 1,072 ' 55" 60 ^* 60 
Ethiopia’ fe 255,334 255,622 22,000 " 35,000 ' 35,000 
ене pozzolan ап апд!ар —— ДИ 400,000 272,000 250,000 276,000 276,000 
геесе: 
_ Pozzolan Santorin eath о 1,400,000 1400000 1,400,000 1,059.000"* — 830,000 4 
| Pumice CHINE 850,000 850,000 850,000 828,000 "f ` 381.000 4 
Guadeloupe, pumice" НИИ 210,000 210,000 210,000 210,000 200.000 
Guatemala, pumice "e m 82,118 447,184 220,389 395,299 ' 394.955 1 
Honduras, s. pozzolan® - о ee 100,000 100,000 100,000 100,000 100,000 
Iceland: | 
И Pumice - oe ee, pee ee ee 50,000 105,000 * 100,000 100,000 100.000 
Е опа ae 1,000 1,000 1,000 1,000 о 
n С 3 1,500,000 ^ 1,400,000 1,500,000 1,500,000 — 1,500,000 
_ Pozzolan "M 4,000,000 4,000,000 4,000,000 3,000,000 3.000,000 
Pumice and pumiceous lapilli | " 28,000 20,000 20,000 20,000 20:000 
Jamaica, pozzolan LA m -- 149,279 114,482 124,304 132470 ы 
Kosovo, volcanic tuff m В "T" -* ~- • -- • 39,631 "' 51,769 ч 
Macedonia, volcanic шт Е 50,000 “ 60,000 ^* 80,910 ' 103,476 ' | 130 4 
Е s | | mM 130,000 130,000 130,000 130,000 | коё 
ew Zealand 245,080 | | 
Philippines: 7 п dius dic SQ 
Pumice -- 
B Volcanic tuff NN 17,850 n pit da ia 
| ; ; 16,490 17,570 18,830 * 
Saudi Arabia, pozzolan | SP 372.000 400,000 784,000 * 810,000 ' | 
Serbia, \ volcanic tuff ` и 100,000 ° 100,000 100.000 100.00 pines 
Slovenia, volcanic tuff ° 40,000 40,000 40 006 "e : "00090 
SI luding Canary Islands* =т= | ii 40.000 
pain, inc u ing nary 15! РО 600,000 600,000 600,000 600.000 
Syria, volcanic tuff © 650,000 650,000 810,000 ' 90] К 4 d 
Tanzania, pozzolanic ma materials. m | 163,499 129,295 184,070 o d ССА 
дла " ЕЕ .. 1860037 3,515,644 3,995403 4,000.000 © 3 o 
anda, pozzolan V. ON 
Jg pozzola ic materials — | 140,000 140,000 140000 __ d 40,000 140,900 


See footnotes at at end of table. 
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TABLE 4—Continued 
PUMICE AND RELATED MATERIALS: WORLD PRODUCTION, BY COUNTRY? 


(Metric tons) | Po gt 


20 2, Cemy 205 200 2007 29  — 2 — 
United States, pumice, sold and used by producers 1.270.000 — 1,540,000 — 1270.00 791 000 — 410 00. 
Стапар | 18,300,000 * 20,400,000 20.700.000 18,900,000 "17,200,000 
Of which: 
Pumice T | | 2,710,000 3,310,000' 2,950,000 2,610,000' 1,720,000 
^ рош _ 8.030.000 8,270,000" 8,700,000" 7,330,000" — 6,980,000 
Trass and scoria ООС 3,940 1,000 1,000 1.000 1.000 
^ Volcanic tuf ___ u 879.000" 885,000' 1,060,000" 1,220,000" 1.300.000 
~- Unspecified 6,630,000 7,910,000 7,990,000" 7,780,000" — 7,160,000 
Estimated. ‘Revised. -- Zero. 


! World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 

2Table includes data available through April 21, 2010. 

JPumice and related materials also are produced in a number of other countries, including China, Japan, Mexico, and the Commonwealth 
of Independent States, but available information is inadequate for the formulation of reliable estimates of output levels. 

*Reported figure. 

5Data are for year ending July 7 of that stated. 

Оп February 17, 2008, the Kosovo Assembly declared independence from Serbia. Kosovo's data for 1999-2007 is not included in Serbian 
statistics. 

7Coverted from reported data, in cubic meters, as follows: 2008—45 ,005; and 2009— 58,788. 


*Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
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RARE EARTHS 


By Daniel J. Cordier 


Domestic survey data and tables were prepared by Maria Arguelles, statistical assistant; the world production tables were 
prepared by Glenn J. Wallace, international data coordinator; and the map figure was designed by Robert M. Callaghan, 


geographic information specialist. 


In 2009, world rare-earth production was primarily from the 
mineral bastndsite. Rare earths were not mined in the United 
States in 2009. Rare-earth ores were primarily mined by China, 
with smaller amounts mined їп India, Brazil, and Malaysia, 
listed in order of decreasing production. Throughout 2009, 
processing of intermediate rare-earth concentrates took place at 
the Mountain Pass Mine in California. 

Domestic use of scandium decreased in 2009 and overall 
consumption remained small. Demand was primarily for 
aluminum alloys used in baseball and softball bats. Scandium 
alloys, compounds, and metals were used in analytical 
standards, metallurgical research, and sports equipment. Minor 
amounts of high-purity scandium were used in semiconductors 
and specialty lighting. 

Based on import data from the Port Import Export Reporting 
Service (PIERS) database of Commonwealth Business Media, 
Inc. (undated), domestic yttrium consumption decreased by 
8.8% in 2009 compared with that of 2008. Yttrium was used 
primarily in fluorescent lamp and cathode-ray tube (CRT) 
phosphors; lesser amounts were used in structural ceramics and 
oxygen sensors. 

The rare earths are a moderately abundant group of 17 
elements comprising the 15 lanthanoids, scandium, and yttrium. 
The elements range in crustal abundance from cerium, the 
25th most abundant element of the 78 common elements in 
the Earth’s crust at 60 parts per million (ppm), to thulium and 
lutetium, the least abundant rare-earth elements (REE), at about 
0.5 ppm (Mason and Moore, 1982, p. 46). In rock-forming 
minerals, rare earths typically occur in compounds as trivalent 
Cations in carbonates, oxides, phosphates, and silicates. 

The lanthanoids (sometimes referred to as lanthanides) 
comprise a group of 15 elements with atomic numbers 57 


through 71 that include the following in order of atomic number: 


lanthanum, cerium, praseodymium, neodymium, promethium, 
samarium, europium, gadolinium, terbium, dysprosium, 
holmium, erbium, thulium, ytterbium, and lutetium. Cerium, 
which is more abundant than copper (average concentration 

in the Earth's crust 50 ppm), is the most abundant member of 
the group at 60 ppm, followed, in decreasing order, by yttrium 
at 33 ppm, lanthanum at 30 ppm, and neodymium at 28 ppm. 
Thulium and lutetium, the least abundant of the lanthanides at 
0.5 ppm, occur in the Earth’s crust in higher concentrations than 
antimony, bismuth, cadmium, and thallium. 

Rare earths can be classified as either li ght rare-earth elements 
(LREE) or heavy rare-earth elements (HREE). This division 
between the LREE include the lanthanide elements from atomic 
number 57 (lanthanum) through atomic number 64 (gadolinium) 
and the HREE include the lanthanide elements from atomic 
number 65 (terbium) through atomic number 71 (lutetium). 
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The division is based on the lanthanoid LREE having unpaired 
electrons in the 4f electron shell and HREE having paired 
electrons in the 4f electron shell. Gadolinium has a very stable 
one-half filled 4f electron shell with seven unpaired electrons. 
Proceeding with terbium and continuing along the series 
through lutetium, paired electrons are progressively added to 
the 4f electron shell for each respective element in the HREE 
lanthanoid series until there is a full complement of 14 electrons 
in the 4f electron shell of lutetium. The division between LREE 
and HREE lanthanoids falls between gadolinium and terbium. 
Yttrium 15 included as a HREE even though it is not part of the 
lanthanoid contraction series. 

Scandium (atomic number 21), a transition metal, is the 
lightest REE but it is not classified as one of the group of LREE 
nor one of the HREE. It is the 31st most abundant element in 
the Earth's crust, with an average crustal abundance of 22 ppm. 
Scandium is a soft, lightweight, silvery-white metal, similar in 
appearance and weight to aluminum. It is represented by the 
chemical symbol Sc and has one naturally occurring isotope. 
Although its occurrence in crustal rocks is greater than that 
of lead, mercury, and the precious metals, scandium rarely 
occurs In concentrated quantities because it does not selectively 
combine with the common ore-forming anions. 

Yttrium (atomic number 39), a transition metal, is chemicall 
similar to the lanthanides and often occurs in the same бнк, 
as a result of its similar ionic radius. Its atomic radius of 
104 picometers in the trivalent state places it in relative size 
between the ionic radii of holmium and erbium (104.1 and 
103, respectively). It is included as one of the HREE It is 
represented by the chemical symbol Y and has one natur 
occurring isotope. Yttrium is the second most abundant ra | 
earth in the Earth's crust. Yttrium is а bright silvery m Bid i 
soft and malleable, similar in density to titanium. кн 
зотон meals tear pice en ОИУ to silvery 
usually reactive, especiall valer c ductile, and 

Ie , y at elevated temperat 
finely divided. Melting points range fr c т 
Бе Пот 798 °C for cerium to 


Production 


In 2009, the Mountain Pass operation of Mol 
LLC (formerly Molycorp Minerals LLC) remai 
although rare earths were not actively mined 


neodymium-praseodymium oxides, which аге precipitated as 
carbonates and then oxalates and finally calcined to oxide form. 
Two companies processed intermediate rare-earth compounds 
to lanthanides in 2009. Grace Davison (a subsidiary of W.R. 
Grace & Co.) processed intermediate rare-earth compounds to 
produce cerium- and lanthanum-rich compounds used in making 
fluid-cracking catalysts for the petroleum refining industry. The 
company also processed zirconia-stabilized ceria compounds 
for supports for automotive catalysts, fluid catalytic cracking 
additives, and oxidation of organic compounds in wastewater, 
and produced several grades of Vitrox and Rareox cerium oxide 
polishing compounds. Grace Davison's Refining Technologies 
operating segment's sales were down 26% from those of the 
prior year quarter (Grace News, 2010). Sales of catalysts 
and chemical additives were unfavorably affected by the 
deconsolidation of the Advanced Refining Technologies (ART) 
LLC joint venture and lower sales volumes, but partly offset by 
improved pricing in fluid catalytic cracking (FC C) catalysts and 
additives. Reported sales of this product group include $17.8 
million related to the ART joint venture in the fourth quarter of 
2009 and $77.3 million in the prior year fourth quarter. — — 
Santoku America, Inc. (a subsidiary of Santoku Corporation 
of Japan) produced rare-earth metals and magnet alloys at its 
operations in Tolleson, AZ. Santoku America produced two 
types of alloys used in high-strength permanent magnets— 
neodymium-iron-boron (NIB) and samarium-cobalt (SmCo)— 
and was the sole domestic producer of NIB magnet alloys. The 
plant also produced a full range of high-purity rare-earth metals, 
including scandium and yttrium, in cast and distilled forms, as 
i uttering targets. 
ри zu rare-earth permanent magnets was 
Electron Energy Corp. (EEC) of Landisville, PA. EEC produced 
SmCo permanent magnets and designed and manufactured 
magnet assemblies, including actuators, Halbach arrays 
(magnetic field focusing assemblies), high-speed rotors, and 
ents. 
“ae oe aint processor operated in 2009. Aldrich-APL, 
LLC in Urbana, IL, purified and processed imported oxides to 
produce high-purity scandium compounds, including anhydrous 
and hydrous chloride, fluoride, iodide, and oxide. The company 
also produced high-purity scandium metal. High-purity products 
were available in various grades, with scandium oxide having 
up to 99.999% purity. | 

Boulder Scientific Co., another processor, had scandium 
facilities on standby at its Mead, CO, operations. Boulder 
Scientific previously refined scandium primarily from imported 
oxides and domestic ores to produce high-purity scandium 
compounds, including carbide, chloride, diboride, fluoride, 
hydride, nitride, oxalate, and tungstate. 

All domestic, commercially produced, purified yttrium 
products were derived from imported compounds. The principal 
source was China. 

Rare Element Resources Bear Lodge (Wyoming) is a 
large alkaline-igneous complex of disseminated LREE. Rare 
Element has continued exploring the Bull Hill carbonatite 
deposit with drill-hole information obtained from 2004 to 
2009. Metallurgical test work has been conducted and an 
effort is ongoing to upgrade the National Instrument N.I. 
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43-101-compliant resource of the rare-earth elements deposits. 


prices | 
The principal rare earth containing deposit is comprised related 
of carbonatite bodies composed of unweathered sovite or Prices 
silicocarbonatite dikes approximately 15 meters (m) wide cros | kel! 
cut by altered oxidized rare-earth-bearing iron-manganese cont 


(FMR) veins and dikes. The main rare-earth-bearing minerals 
are ancylite, Sr(REE)(CO,),(OH)(H,O), and bastnaesite, (REE) 
CO,(F,OH). A N.I. 43-101-compliant inferred mineral resource 
reportedly was estimated for the Bull Hill Southwest deposit 
using a cutoff grade of 1.5%. This estimate totaled 9.8 million 
metric tons (Mt) averaging 4.1% total rare-earth oxides (TREO) 
(Rare Element Resources Ltd., 2009). 

In previous U.S. Geological Survey Minerals Yearbook 
chapters, resources in other States are described. Information 
on reserves and deposits in Alaska and Utah is published in 
the 2008 Rare Earths chapter of the U.S. Geological Survey 
Minerals Yearbook, volume I, Metals and Minerals, and 
information on reserves and deposits in Colorado, Idaho, 
Montana, Missouri, and Wyoming is published in the U.S. 
Geological Survey Minerals Yearbook 2007 Rare Earths бар. 


Consumption 


Data on domestic rare-earth consumption were developed 
by surveying various processors and manufacturers, evaluating 
import and export data, and analyzing U.S. Government 
stockpile shipments. Domestic apparent consumption of гаге 
earths was not calculated in 2009 because data were withheld to 
avoid disclosing company proprietary data. 

In 2009, yttrium consumption was estimated to have | 
decreased to 448 metric tons (t) from 616 t in 2008. Yttrium 
information was based on data retrieved from the Port Vn 
Export Reporting Service database. Yttrium compounds P ^ 
metal were imported from the following sources 17 4 
(90%), Austria (4%), Japan (3%), and Belgium (3 /o) | | 
estimated use of yttrium, based on imports, was priman ш 
fluorescent lamp and CRT phosphors, ceramics, and all 
alloys, with a minor amount for metal casting (Comm 
Business Media, Inc., undated). 


Stocks 


arths 
The last of the U.S. Government stocks of rare € 


і :nped in 
in the National Defense Stockpile (NDS) кош d 
1998. Periodic assessments of the national е c earths. including 
requirements may result in the inclusion of rar 


date. 
scandium and yttrium, in the NDS at a future 
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The prices of most rare-earth paan я a О бв 
Rhodia Group of France quoted гаге-е - duty P 


Brunswick, ^^ the sam 
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Prices for monazite remained depressed from their historical 
levels because the principal international rare-earth processors 
continued to process only thorium-free feed materials. 

In 2009, Rhodia provided prices for scandium in the years of 
2008 and 2009. Prices in 2009 were lower for the high-purity 
oxides and mid- to ultrahigh-purity oxides than the prices for 


those materials in 2008. 
Prices for kilogram quantities of scandium metal in ingot form 


4 have historically averaged about twice the price of scandium 


oxide, and higher purity distilled scandium metal prices have 


averaged about five times that price. 
In the following discussion, where necessary, values have 


‚ been converted from the Chinese Yuan Renminbi to U.S. dollars 


at exchange rates for the date of posting of each reference cited 


‚ concerning those nominal values. 


With the founding of Inner Mongolia Baogang Rare Earth 
International Trading Co., Ltd. in December 2008, pricing 
of rare-earth raw material began to stabilize in Northern 
China. In 2008 the global rare-earth market was stagnant, and 
many Chinese rare-earth enterprises did not operate at full 
production in the first half of 2009, which led to a low supply 
of yttrium-medium and europium-rich minerals in southern 
China. However, the market rebounded in the second half of 
2009. Price of yttrium and europium minerals increased from a 
range of $5,700 to $6,300 per metric ton at the beginning of the 
year to $9,500 to $9,700 per ton at yearend in 2009, an annual 


* growth rate of 70% (China Rare Earth Information, 20102). 


Owing to low demand in 2008 in the automobile sector, 
demand for neodymium iron boron (NdFeB) magnets decreased 
in the United States and Europe. In 2009, demand for NdFeB 
permanent rare-earth magnets began to recover and prices of 
rare earths increased. The highest price of didymium (a mixture 
of the elements praseodymium and neodymium) oxide in 
2009 was $17,600 per ton, an increase of 150% more than the 
yearend price of 2008, but was still 3096 lower than the highest 
price of 2008. Price of didymium mischmetal also increased 
from $11,700 per ton at the beginning of 2009 to $23,500 per 
ton, a growth rate of 10096. The price of cerium oxide kept 
rising in 2009, from a range of $1,600 to $1,800 per ton at the 
beginning of the year to $2,900 per ton in December, an increase 
of 80^. Demand for other cerium related products such as 
cerium chloride, remained stable, but prices for those products 
Increased. In 2009, the price of lanthanum oxide decreased from 
а range of $4,000 to $4,400 per ton at the beginning of 2009 to 
$3,100 to $3,200 per ton through June, a decrease of 30%, but 
then recovered to a price range of $4,100 to $4,400 per ton by 
yearend, still below year-average prices of 2008 (China Rare 
Earth Information, 201 Оа). 

_ Rare-earth carbonate was in short supply and began to 
increase in price significantly during the second half of 2009. 
After the first half of 2009, the price of yttrium and europium 
minerals increased from a range of $6,300 to $7,900 per ton 
to $7,800 to $8,700 per ton. From January to December 2009, 
Prices of neodymium oxide, didymium oxide, neodymium 
metal, and didymium metal increased from $10,000 to 19,800 
Per ton (98%), $8,500 to $18,400 per ton (116%), $13,600 to 
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$25,000 per ton (84%), and $12,000 to $24,200 per ton (101%), 
respectively (China Rare Earth Information, 2010д). 


Foreign Trade 


U.S. exports of rare earths increased and imports decreased 
with regard to quantity in 2009 compared with those of 2008. 
Data in this section are based on gross weight, while data in 
the tables may be converted to equivalent REO content, as 
specified. U.S. exports totaled 8,746 t valued at $58 million, 
approximately a 6% increase in quantity and a 3% decrease in 
value compared with those of 2008 (table 4). Imports totaled 
15,000 t, gross weight, valued at $113 million, an almost 28% 
decrease in quantity and a 39% decrease in value compared with 
those of 2008 (table 5). 

In 2009, U.S. exports of rare earths decreased in quantity in 
three out of four trade categories. The United States exported 
4,100 t of rare-earth metals valued at $15.7 million, a 255% 
increase in quantity and a 15% decrease in value compared with 
that of 2008. Exports of cerium compounds, primarily for glass 
polishing and automotive catalytic converters, decreased in 
quantity by 39% to 840 t and decreased in value by 34% to $8 
million. 

Exports of inorganic and organic rare-earth compounds 
decreased by 31% to 455 t in 2009 from 663 t in 2008, and the 
value of the shipments decreased by 18% to $6.2 million from 
$7.6 million. 

U.S. exports of ferrocerium and other Pyrophoric alloys 
decreased by 34% to 3,350 t valued at $28 million in 2009 from 
5,050 t valued at $21.2 million in 2008. 

Mischmetal and specialty mischmetals comprised most of the 
U.S. rare-earth metal imports. (Mischmetal is a natural mixture 
of rare-earth metals typically produced by metallothermic 
reduction of a mixed rare-earth chloride), 

In 2009, U.S. imports of compounds and alloys decreased j 
quantity for six out of the seven categories listed in table 5 " 
China dominated the import market, especially for mixed | 
and individual rare-earth compounds, except for the catego 
of ferrocerium and other pyrophoric alloys, where F neis d 
dominated. In decreasing order of import quantity, the leadi 
supply countries were China, France, Austria, and Ja an ps 
five countries accounted for 9594 of the domestic а АШ 

Imports of cerium compounds totaled 2,200 de 
million. The quanti | о 

quantity of cerium compounds imported d 

by 28% as a result of a decreasing demand for aut lue 
exhaust catalysts, and the value decreased д pA 

| | sed by 2994. China 
the major supplier for the 14th consecutive year, fol] Mis 
dro Japan, the United Kingdom, and Е rance iiia 

mports of yttrium com РА 
and 85 weight-percent и between 19 
by 30% to 11.5 t in 2009, and the v iiie 
alue decrease 


compounds, followed by Japan and France 

Imports of individual rare-earth compounds trad 
major share of rare-earth imports decreased by 4 
with those of 2008. Rare-earth 


6,800 t valued at $67.5 million 
| , ‚а дес i 
major sources of individual rare-earth N Of 43%. The 
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order by quantity, were China, France, Japan, Austria, South 
Africa, and Germany. 

In 2009, imports of mixtures of REOs, other than cerium 
oxide, increased in quantity by 98% to 4,750 t in 2009 from 
2,390 t in 2008, and increased in value 4% to $23.5 million. 
The principal source of the mixed REOs was China, with much 
smaller quantities, in decreasing order of tonnage, imported 
from Italy, Japan, and Germany. 

Imports of rare-earth metals and alloys into the United States 
totaled 188 t valued at about $4.9 million in 2009, a 67% 
decrease in quantity compared with that of 2008. The value 
also decreased slightly from that of the previous year. The 
principal rare-earth metal source was С hina, with much smaller 
amounts, in decreasing order of tonnage, from Japan, the United 
Kingdom, Russia, and Austria. 

In 2009, imports of rare-earth chlorides decreased by 69% 
to 894 t, and the value decreased by 72% to $4.9 million. 
Supplies of rare-earth chloride, in descending order by quantity, 
came from China, with minor amounts from Japan, the 
United Kingdom, and others. In the United States, rare-earth 
chloride was used mainly as feed material for manufacturing 
fluid-cracking catalysts. | 

Imports of ferrocerium and pyrophoric alloys decreased by 
19% in quantity to 1141, with a 10% increase In value а! $2.6 
million from 141 t valued at $2.4 million in 2008. Principal 
sources of these alloys were, in descending order by quantity, 
France, Austria, and C hina. 


World Review 


Supply of cerium oxide was restricted in the market, driven 
by a stable demand in the glass industry; China's centralized 
sales of Baogang Rare Earth International Trading C 0., Ltd.'s 
products from major separation plants in northern China; and 
reduced supply of rare-earth products by the separation plants. 
In the first half of 2009, China reduced the price of crude oil, 
which led to a decrease in demand for lanthanum oxide used 
in fluid catalytic cracking by the petroleum industry. Outside 
of China, however, the petroleum refinery industry began to 
replenish stock inventories, which resulted in an increase in 
demand. Early in 2009, there was a reduction in the demand for 
phosphor yttrium and europium products that increased slightly 
by the yearend (China Rare Earth Information, 20102). 

Australia. —Arafura Resources Ltd. and the Jiangsu Eastern 
China Non-Ferrous Metals Investment Holding Company signed 
an equity investment agreement delivering Jiangsu [a subsidiary 
of the East China Exploration and Development Bureau (ECE)], 
up to a 25% interest in Arafura. The proceeds from the ECE 
investment were to be used for developing the company's 
Nolans Rare Earths-Phosphate-Uranium Project in the Northern 
Territory (Arafura Resources Ltd., 2009). 

West Australian Alkane Resources Ltd. reported a measured 
resource of 37.5 Mt and an inferred resource totaling 73.2 Mt 
grading 0.14% yttrium oxide, and 0.75% REO. Also, Dubbo 
Zirconia Project in New South Wales recently produced its 
first rare-earth and yttrium-heavy rare-earth products from the 
demonstration pilot plant at Lucas Heights, located south of 
Sydney. The planned open pit resource was expected to have a 
mine life of up to 200 years, with alternative plans for a mining 
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rate of 200,000 or 500,000 metric tons per year (t/yr) yielding 
1.300 Џуг or 3200 t/yr of TREO, respectively (Alkane Resource 
Ltd., 2009). 

Lynas Corporation Ltd., owner of the Mount Weld rare-earth 
deposit near Laverton in Western Australia, signed a binding 
heads agreement with China Nonferrous Metal Mining 
(Group) Company Ltd. (CNMC) in May 2009 for provision 
of a multimillion dollar investment to renew construction and 
commissioning of its mine in Australia and processing plant 
in Malaysia. Lynas Malaysia Sdn Bhd (a subsidiary of Lynas 
Corp.) also had an advanced materials plant for processing the 
mine concentrates from Mount Weld under construction in the 
Gebeng Industrial Estate in Kuantan, Pahang, Malaysia. In 
September 2009, CNMC terminated the deal after Australia’s 
Foreign Investment Review Board (FIRB) insisted on reducing 
CNMC’s proposed stake in Lynas from 51.6% to less than 5% 
and reducing its Board positions to less than one-half. Lynas 
renewed the search for fresh sources of funding for the mine 
and processing plant, which has been on care-and-maintenance 
status since February (West Australian, The, 2009). 

At Jervois Mining Ltd.'s (Melbourne) The Gilgai resource. 2 
kilometers (km) from Nyngan, which is about 160 km northwest 
of Dubbo, New South Wales, a total measured plus indicated 
scandium resource at the Nyngan deposit was reported to be 
about 12,000,000 t of ore with a grade of 261 ppm scandium. 
The deposit was considered minable via open pit method, with 
the capacity of producing 30 tyr of 99.9% scandium oxide. The 
proposed open mine pit and treatment facility would be positioned 
on land owned by Jervois (Jervois Mining Ltd., 2009). 

Canada.—Matamec Explorations Inc. completed the 200 
drilling campaign on the heavy rare-earth-yttrium-zirconium 
Kipawa deposit located on the Zeus property in the Kipawa 
Alkaline Complex in Temiscamingue, Quebec. The deposit 
occurred across most of the Kipawa Alkaline complex. which 
was hosted in a peralkaline syenite and granite about 200m 
thick. Metamec acquired deposit holdings of its present t 
of 259 claim cells in April 2009. At Kipawa, mineralization 
contained in three main minerals in decreasing order m 
earth abundance: eudialyte, britholite, and zircon, ye : 
mineralogy similar to other major deposits not currently ssi 

d Khibiny loparite m 
production, such as the Lovozero an Greenland. 
of Russia. the Ilimaussaq intrusion located їп east uu i 
and the Parajito Mountain deposit of New jap че tobe 
resources calculated by Unocal in 1991 werg esti 
1.26 Mt at grades of 0.15% yttrium oxide їп z Ao 
1.009 Mt at 0.14% Y ,O, and 1.01 Mt at a gra 


in the east zone. 
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application conditions based on export performances between 


x. : 3 2006 and 2008 (China Rare Earth Information, 2009а). On June 


29, 2009, in accordance with regulations on import and export 


о. и of mineral commodities, the Ministry of Commerce released the 


second batch of rare-earth export quotas of 16,300 t of rare-earth 
minerals (China Rare Earth Information, 2009b). 

By comparison, in 2008, the rare-earth export quota was 
22,780 t in the first tranche (half-year quantity) and 11,376 t in 
the second tranche. It totaled 34,156 t in 2008. In 2009, the total 
export quota for common trade was 33,300 t, including 15,043 
t in the first tranche, and 16,267 t in the second tranche along 
with 1,990 t of supplemented quotas. The quota decreased by 
856 t in 2009, which was a decrease of 3% (China Rare Earth 


D ‚ Information, 2010b). 


Chinese exports of rare-earth metals to Japan fell sharply 
in 2008. Exports of neodymium oxide decreased in 2009 by 
21%. Exports of terbium dropped by 74% to as low as 2.48 t 
and exports of dysprosium almost ceased. Chinese exports of 
other ferroalloys to Japan increased by 32% to 25,000 t in 2008 
(Roskill's Letters from Japan, 20094). 

The Chinese Government also issued production quotas for 
rare earths in 2009. The light rare-earths quota was 72,300 t 


"| REO equivalents. The medium and heavy rare-earths quotas 


were 10,020 t REO equivalents. The total 2009 quota was 
82,320 t REO (Roskill's Letters from Japan, 2009d). 

China Rare Earth Holdings Limited announced a joint venture 
with OSRAM of Siemens in October 2009 to research, develop, 
and produce trichromatic phosphors with a capacity of up 
to 2,000 t upon completion of operations (China Rare Earth 
Information, 2009c). 

In the Chinese domestic market, rare-earth consumption in 
the steel industry increased to 10,400 t, comprising 15.396 of 
China's total rare-earth consumption in 2008. To place this 
in perspective, in 2008, the total amount of rare-earth treated 
steel that was produced was nearly 1.65 Mt. Private enterprises 
produced 750,000 t, representing 45.4%, the balance produced 
by state-owned steel plants in China (China Rare Earth 
Information, 2010c). 

In 2009, Inner Mongolia Baotou Steel Rare Earth (RE) 
International Trade Company began formal business operations 
With the implementation of a centralized purchase and 
marketing strategy for rare-earth oxides and metals produced in 
Baotou. Baogang Group (Inner Mongolia region-based Chinese 
steelmaker Baotou Iron and Steel), the largest iron and steel 
production center in China, began large volume export of steel 
rail to the Americas in 2009. Production of steel in Baogang was 
10 Mt in 2009. Export of 59,000 t of 115 RE rail steel produced 
in 2009 was shipped to North America and South America 
(China Rare Earth Information, 2010e). 

The Chinese domestic market had strong demand for 
permanent rare-earth magnets in 2009. Production and 
consumption in this sector were 55,000 t and 23,000 t, which 
Were Increases of 13% and 14%, respectively, from that of 2008. 
Magnet exports, totaling 9,400 t, decreased by 13% from that of 
2008 (China Rare Earth Information, 2010d). 

| Beginning in 2008, the Chinese Government had taken 

ш Steps to promote rare-earth (RE) three-prime color 
ights. RE tricolor lamps, including RE compact fluorescent lamps 
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and RE tubular Т5 and Т8 lamps, were promoted as primary 
products in the medium and long term energy-saving program of 
the State, especially in government buildings. In April 2009, the 
Economic and Construction Department of the Ministry of Finance 
and Energy Saving, and the Environmental Protection Department 
of the National Development and Reform Commission, 
announced the “tender results for high efficiency illumination 
product promotion project.” There was an increase from 13 to 22 
enterprises that were subsidized by the Government in this project 
for consumption of 50 million energy saving lamps in 2008 to 

120 million units in 2009. Output of RE tricolor phosphors in 
China were 5,500 t in 2008 and production exceeded 6,000 t in 
2009, an increase of 9%. Approximately one ton of rare-earth 
tricolor phosphor can be used to produce 3 million T2-8W spiral 
fluorescent tubes (China Rare Earth Information, 2010f). 

A 15% export tax was also imposed on exports of ferroalloys 
in December 2008. The Chinese Government reduced export 
quotas for rare earths in the first half of 2009. Quotas for 
Chinese companies have been cut by 34% year-on-year between 
2008 and 2009 to 15,000 t, while quotas for companies with 
foreign investment were reduced by 19% to 6,600 t (Roskill’s 
Letters from Japan, 20094). 

France. Rhodia was organized into seven enterprises, with 
the rare-earth unit, Rhodia Electronics and Catalysis, and the 
performance silica unit, Rhodia Silica Systems, under Rhodia 
Silcea. Rhodia produced rare-earth-containing catalysts for 
automotive emission applications, fluid-cracking catalysts for oil 
refining, desulfurization catalysts, Styrene monomer catalysts, 
chemical catalysts for oxidation, catalysts for dehydrogenation 
and hydrogenation, and polymerization catalysts used in paints 
and tires. Rhodia's other operations produced high-purity 
rare earths at its Separation plant in La Rochelle. Additional 
rare-earth capacity was operated through Anan Kasei in Kobe 
Japan. | 

а were three Japanese NIB alloy producers, one 
of w ich used neodymium exclusively, with the other two using 
ш а mixture of mostly neodymium and praseodymium. 
yota Tsusho, a trading house affiliated with Т 
howed i oyota Motor, 
showe interest in developing the Dong Pao bastnaesite deposi 
in Northern Vietnam which has elevated LREE content th di 
would be used in the production of magnets for hybri rs 
Mes d or hybrid electric 
icles produced by Toyota Motor. In November 2009. Т, 
Tsusho purchased Wako Bussan that had sales righ dida 
rths produced by th Я i ое 
еа р! uced by the state-owned Indian Rare Earths L d 
(IREL) in India. The company was renamed Т 5 
Earths and establi ! ne 
s and established their headquarters at To 
main office in M i yota Tsusho’s 
oce m Marunouchi, Tokyo. IREL planned to restart 
production of rare- ides i 
re-earth oxides in 2010. In the first quarter of 
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Rare Earth Hi-tech New Material in Inner Mongolia, and 2,000 t 
at Ganzhou Zhaori Rare Earth New Material in Jiangxi Province 
(Roskill's Letters from Japan. 20092). 

Bonded rare-earth magnets by Japanese producers worldwide 
decreased by 596 in 2008, and the value of overseas production 
dropped by 796. This was the first published reduction in 
production (Roskill's Letters from Japan, 2009b). 

During 2008, average prices of Japanese imports of light 
rare earths increased, specifically for cerium, lanthanum, 
and samarium. The price increases were attributed to the 
strengthening of export regulations by the Chinese government. 
Prices of magnet raw materials decreased during 2008, 
reflecting lower demand for neodymium-iron boron (NdFeB) 
magnets in China and in electronic products and vehicles in 
Japan since the summer of 2008. The average value of Chinese 
exports of neodymium peaked in September 2007, but was 
reduced to one-half from $40 per kilogram in July 2008, to $19 
per kilogram in December 2008 (Roskill's Letters from Japan, 
2009c). 

Japanese imports of rare earths decreased by 13% to 35,000 t 
in 2008, including the largest decrease ever for rare-earth 
metals, which declined by 6,300 t (32%). The decrease was 
owing to lower demand for magnets, phosphors and polishing 
materials used in the automotive and electronics industries at 
yearend, and a buildup of stocks by Japanese buyers in 2007 
anticipating stricter Chinese export regulations. Japanese 
demand for rare-earth metals in neodymium-iron-boron magnets 
and hydrogen storage alloys remained stable in 2008. Demand 
for neodymium-iron-boron magnets increased at a rate of 20% 
from the year to date through October 2007 until October 2008, 
and then decreased in November 2008. Production of NdFeB 
magnets totaled 10,500 to 11,000 t, consuming some 18,000 t 
of magnet alloys in 2008. Magnet alloys contained some 27% 
to 28% didymium and 3% dysprosium; and therefore, Japanese 
consumption of these metals was estimated to be 4,600 to 

5,000 t and 600 to 700 t, respectively, in 2008. Japanese 
production of hydrogen storage alloys used in nickel-metal 
hydride batteries totaled 7,000 to 8,000 t in 2008. The alloys 
contained nearly 30% mischmetal; Japanese consumption of 
mischmetal in this market was estimated to be 2,500 t in 2008. 
Approximately 1,000 to 2,000 t of mischmetal was used as 
steel additives. Production of hybrid electric vehicles (HEVs) 
by Japanese producers increased by 7% compared with that of 
2007. This was equal to 460,000 vehicles in 2008. An HEV was 
estimated to require 1 kilogram (kg) of neodymium-iron-boron 
magnets on average. Demand for rare earths in this market 
was forecast to rise, although from a low base. Honda reported 
record sales of Insight HEVs in February 2009, and Toyota 
initiated sales of its third generation Prius in May. Japanese 
demand for yttrium oxide in phosphors remained steady until 
August 2008, and then decreased. Japanese consumption of 
rare-earth oxides in phosphors was estimated to be 700 to 
800 t yttrium oxide, 60 to 65 t europium oxide, and 50 to 55 t 
Pd г ud Chinese exports of europium oxide to 
p se by 16076 to 104 t in 2008, but the average value of 


exports dropped. Consumption of cerium oxides and compounds 


in polishing materials remained stable. Japanese production of 
liquid crystal display (LCD) glass decreased between January 
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and March 2009. Japanese optical glass producers have 
relocated their production bases to China. Japanese production 
of ceramic capacitors decreased in 2008 along with lanthanum 
oxide in dielectrics (Roskill's Letters from Japan, 20094). 
Japanese prices for imported neodymium, praseodymium, 
and didymium increased briefly by 10% in April 2009 and ther 
decreased by 2% to 4% in May before leveling off in June. 
There was little trade between China and Japan in the first halt 
of 2009. Total Chinese exports of rare-earth metals decreased у 
72% year-on-year for the period January through May. Chinest 
exports of neodymium metal decreased by 57% year-on-year W 
556 t, while exports of other metals dropped by 78% to 99% 
Chinese exports of terbium were only 25 kg in January through 
May 2009. Exports of cerium compounds also decreased by | 
56% year-on-year to 2,667 t in the first 5 months of 300 while 
exports of other rare-earth compounds decreased by 757010 
2,673 t (Roskill’s Letters from Japan, 2009e). | 
Japanese prices of imported magnetic rare-earth materials- 
neodymium, praseodymium, and didymium—Tose by 23 un 
25% in November 2009 compared with prices at yearend 2008 
Demand for neodymium in neodymium-iron-boron magnets 1 
China, a principal competitive market for Japanese p 
increased in April and had recovered to 80% of its peak it 
Production rates in Japan recovered to 60% to 70% of SR 
in October 2009. Chinese exports of rare earths to Japan А е 
43% year-on-year between 2008 and 2009 to 22.142 t in sant: 
through October. The average value of exports of rare p 
metals and compounds dropped by 46% to 47% year-or* 
(Roskill's Letter from Japan, 2010). 
Vietnam. —The Dong Pao Mine in the northern part у 
Vietnam has large resources of rare earths. The owners Ip 
included six Vietnamese companies. VIMICO уа 
National Minerals) and VINACOMIN (Vietnam Nation = 
Coal-Mineral Industries Group) jointly held 55% of ae 
The mining rights were owned by LARESCO and Lai im 
Rare Earth in a joint venture. Two other Japanese gas WT 
Toyota Tsusho and Sojitz—also held an interest in the 
Mine (Roskill's Letters from Japan, 2010). 


Outlook 


: M tal sts, 
Rare-earth use in automotive pollution control cataly 


"E d 
permanent magnets, and rechargeable batteries > p 
to continue to rise as future global demand for ae 
and hybrid automobiles, computers, electronics, је d to requite 
equipment increases. Rare-earth markets аге pi " 
greater amounts of higher purity mixed and separa 
to meet the demand. Demand for cerium and n 
for use in automotive catalytic converters and ca е 
petroleum refining was expected to increase = нов 
(Kingsnorth, 2008). Rare-earth magnet pine 23.3001 
was expected to decrease to 58,000 t in 2009, w! 3 2008. 
of contained RE oxides, from a level of 66,000 | — exten 
distributed mostly to NdFeB magnets. and to â - à compound 
SmCo magnets. Production was projected to ha nent 
annual growth rate (CAGR) of 8% to 9% throu” д) 
years, increasing to 86,000 t eable 
Future growth = expected for rare earths m ы 
NiMH batteries, especially those used in hybri К 
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~ 7-'increasing from 11,000 t in 2009 to 26,000 t REO by 2014, with 
7. а САДЕ of 18% (BCC Research, 2009). NiMH demand was 
77 also expected to increase (moderated by increasing demand for 
^ = lithium-ion batteries), with increased use in portable equipment, 
7- such as camcorders, cellular telephones, compact disk players, 
`7. digital cameras, digital video disk players, laptop computers, 
... and MPEG audio-layer-3 players. Increased rare-earth use 
г. x" Was expected in fiber optics, medical applications that include 
ы” €. dental and surgical lasers, magnetic resonance imaging, medical 
-~J contrast agents, medical isotopes, and positron emission 
7 t tomography scintillation detectors. Ceramics consumption of 
~." 7,000 to 8,000 t REO in 2010, with а CAGR of 9%, was forecast 
7 from a base level of 5,500 t REO in 2006 in applications such 
ap Z as high temperature strength material ceramics, electrical 
:-< and electronic ceramics, and engineering ceramics such as 
„x yttria-stabilized-zirconia (YSZ), with yttrium oxide accounting 
. foras much as 5,000 to 6,000 t of 2010 ceramic use (Roskill 
_.¢ Information Services Ltd., 2007). 
- World reserves are sufficient to meet forecast world 
„и Consumption well into the 21st century. Several large rare-earth 
.. deposits in Australia and China (for example, Mianning in 
‚а China and Mount Weld in Australia) have yet to be fully 
. ; developed. Existing production is currently not sufficient to 
» meet world demand, and shortages exist for neodymium and 
. dysprosium for magnet alloys and europium and terbium for 
-= phosphors. Although the Mountain Pass deposit in the United 
e States contains sufficient resources to meet domestic demand for 
bi light-group REEs, the deposit does not contain sufficient HREE 
.. lo meet demand for those elements. 
Р АП domestic and most foreign companies have currently 
„ Shifted away from using naturally occurring radioactive 
, Tare-earth ores. This trend has a negative impact on 
monazite-containing mineral sands operations worldwide, 
causing mine closures and reduced revenues. Long-term demand 
for monazite, however, is expected to increase because of the 
minerals abundant supply and low-cost byproduct recovery. 
Thorium's use as a nonproliferative nuclear fuel is considered 
a likely substitute for uranium in the future. If consumption of 
thorium increases, monazite could resume its role as a major 
Source of rare earths. Storage requirements and permits to 
dispose of radioactive waste products in the United States are 
5 expensive, however, severely limiting domestic use of low-cost 
. Wonazite and other thorium-bearing rare-earth ores. 
« Rare-earth producers outside of China, generating less than 596 
› of the world's supply, were in competition with China's lower 
у Wages, inexpensive utilities, and less restrictive environmental 
в апа permitting requirements. China was expected to remain a 
4 тајог world rare-earth supplier. Increasing prices, export limits, 
j 
] 
у 
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nsing demand within China, and a ban on new mining permits in 
China were expected to make rare-earth deposits outside of China 
more economic. China’s export quotas in 2009 were reduced from 
levels in 2008. Economic growth in several developing countries 

‘ Could provide new and potentially large markets for rare earths in 

‚ еачет Europe, India, and southeastern Asia. 

| The long-term outlook appears to be for an increasingly 

_ Competitive and diverse group of rare-earth suppliers. As 
research and technology continue to advance the knowledge 
of rare earths and their interactions with other elements, 
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the economic base of the rare-earth industry is expected to 
continue to increase. New applications are expected to continue 
to be discovered and developed, especially in areas that are 
considered essential, such as energy and defense. 
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DRM Ко | | 2005 2006  _ 2007 A ыш 
Production of rare-earth concentrates, rare-earth oxide (REO) basis^ Е metric tons -- = m NM S 
Exports, REO basis: _ mM | а о 
_ Cerium compounds ^ — de. 2.220 2.010 io 1980 — 
. Rare-earth metals, scandium, yttrium | | до 666 _ 611 m 1,470 1390 — —— 
. Rare-earth | compounds, organic or inorganic i | do. С — 2.970 Е 00 1,300 663 
Ferrocerium and pyrophoric alloys | : dó 4.320 3.71 0 MEE. 10 4490 — 
Imports for consumption, REO basis; | EM 
Cerium compounds —— — | | | "249: 2.170 2,590 2.680 2080 — — 
Ferrocerium and pyrophoric alloys ЕИ | 45 DO —— 427. 123 123 
. Metals, alloys, oxides, other compounds zu | до 13 000 16 000. m 15.000 13,200 
Prices, yearend: č č | о ш i ———— án 
_ Bastnásite concentrate, REO basis" mE dollars per kilogram 5.51 6.06 6.61 900 __ 
__Monazite concentrate, REO basis" Н во о оз 0 оз ME 
Mischmetal, metal basis! mnm элг аса ae vo 00 ~ 
Fy Po mea Pass T ee) ate. | до.  5.00-6.00 t 500-600' 700-800 ____------- 
Estimated. Revised. do. Ditto. -- Zero. 
'D 
ata are rounded to no more than three significant digits. 
2 
Includes only the rare earths derived fr i i 
pu uU ved from bastnásite as obtained from Molycorp, Inc. 
: Hefa Rare Earths Canada Co. Ltd., Vancouver, British Columbia, Canada. 
60.8 pm 
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ТАВГЕ 2 
RARE EARTH CONTENTS OF MAJOR AND POTENTIAL SOURCE MINERALS! 


(Percentage of total rare-earth oxide) 


сн m mM _ Bastnüsite = | Monazite — —— | MEUM 
_ Mountain Pass, Bayan Obo, Inner ^ North Capel, North Stradbroke Island, | Green Cove Springs, Nangang, 

Rare earth CA, United States? Mongolia, China! Western Australia’ Queensland, Australia" FL, United States” | Guangdong, China' 
Cerium 490 — 50.00 - |. 4600 — 45.80 43.70 42.70 
же tm T 0.1 0.7 0.60 0.9 0.8 
Erbium i trace trace 0.2 0.2 trace 0.3 
Europium | 0.1 0.2 0.053 0.8 0.16 0.1 
Gadolinium —— 0.2 0.7 1.49 1.80 6.60 2.00 
Holmium — — trace trace 0.053 0.1 0.11 0.12 
Lanthanum 33.20 23.00 23.90 21.50 17.50 23.00 
Lutetium u _ {гасе trace trace 0.01 trace 0.14 
Neodymium | " 12.00 18.50 17.40 18.60 17.50 17.00 
Praseodymium HN 4.34 6.20 5.00 5.30 5.00 4.10 
Samarium _ mE 0.8 0.8 2.53 3.10 4.90 3.00 
Terbium M ЕЕ trace 0.1 0.035 0.3 0.26 0.7 
4 (гасе trace trace trace trace trace 
eius о И ii M у is 

Total | 100 |. 100 ^ — 400 о чш | =“ nodes n 
7 mn  Monazite—Continud _ Хепоште - ЕЕ М Ran u— а 

"А — е p ____ Rare earth laterite 
Eastern m Mount uibs Lahat, "EM Southeast Xunwu, Jiangxi Longnan | Jiangxi d 

Lyr уе i Brazi Australia — — Malaysia" .... Guangdong, China". .. Province, China"! Province, China! 
Cerium — 47.00 51.00 3.13 3.00 240 ^ ба 
Dysprosium ——— 0.4 0.2 8.30 9.10 пабе 27 
Erbium Е 0.1 0.2 6.40 5.60 ace d 
Europium HE 0.1 0.4 trace 0.2 0.5 — 
Gadolinium Еа 1.00 1.00 3.50 5.00 3 00 н 
Holmium "RA trace 0.1 2.00 2.60 Е. cp 
Lanthanum _ Б 24.00 26.00 1.24 1.20 434 = 
Lutetium ПРИ not determined trace 1.00 1.80 o5 bus 
Neodymium SUN 18.50 15.00 1.60 3.50 31 7) P1 
Praseodymium m 4.50 4.00 0.5 0.6 8.06 0 
Samarium mE 3.00 1.80 1.10 2.20 | КА 
Terbium 0.1 0.1 0.9 ih 2.80 
аг . . . 1.20 
Thulium trace trace 1.10 е: 1.30 
Ynebm ПС | 1.30 trace 0.7 
E ium 0.02 0.1 6.80 6.00 0.3 | 
Yttrium 1.40 trace _ 61.00 59.30 8.00 S 
Total o 100 | 400 _ 100 27 400 ри 00 c — à 
‘Data are rounded to no more than three significant digits; may not add to totals shown. Е B IUUENIS --—- Шо 
к G.W., and Sisneros, T.E., 1981 ‚ Analysis of rare-earth elements in ore concentrate samples using direct current plasma spectrometry — Proceeg; 
3 € 1511 Rare Earth Research Conference, Rolla, MO, June 15-18, 1981: New York, NY, Plenum Press, v. 3, p. 525—529. У 
N ae Bao, Lu Ke Yi, King Kue Chu, Wei Wei Cheng, and Wang Wen Cheng, 1982, Rare-earth industry in China: Hydrometallurgy, у. 9, по. 2, 
"Westralian Sands Ltd., 1979, Product specifications, effective January 1980: Capel, Australia, Westralian Sands Ltd. b 
е | : , . brochure, 8 p. 

Analysis from Consolidated Rutile Ltd. 
"Analysis from RGC Minerals (USA), Green Cove Springs, FL. 
Ini iip aemuli enne reram Gotham Iteration nef MAT on Permanent Magna 
‚ ; SEL, , FL, с., 5 p. 
атпа, Pavel, 1991, Brazilian practice for monazite treatment: Symposium on Rare Metals, Sendai, Japan, December 12-13, 199] Proceed; 

Kingsnorth, Dudley, 1992, Mount Weld—A new source of light rare earths—Proceedings of the TMS and Australasian Institute of Mi i аа 
Rare Earth Symposium, San Diego, СА, March 1-5, 1992: Sydney, Australia, Lynas Gold NL, 8 p. ming and Metallurgy 
"Nakamura, Shigeo, 1988, China and rare metals— Rare earth: Industrial Rare Metals, no. 94, May, p. 23-28. 

Introduction to Jiangxi rare-earths and applied products, 1985, Jiangxi Province brochure, 42 р. 
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TABLE 3 


RARE-EARTH OXIDE PRICES IN 2009* 


Product (oxide) — 


Cerium 
Do. 


Dysprosium 


Erbium 


Europium 


Gadolinium | 


Holmium _ | 
Lanthanum | 
Lutetium BEN 
Neodymium _ 


Praseodymium 
Samarium T 
Do. ЕС 
Scandium I 
Terbium - 
Thulium m 
Ytterbium - 


Yttrium 


Estimated. Do. Ditto. NA Not available. 


__ Standard package Price 
Purity quantity (dollars per 
(percentage) (kilograms) kilogram) 
| 9640 20 300 
| 9950 _ | 20 3000 
7 77909 20  — 1000 
овоо 20 10000 
779999 20 1,600.00 
7 9999 20 15000 
77 9990 | 10 75000 
T 9999 20 3000 
T 79999 1ог0 1800.00 
озо | 20 40 
о  — 20 3800 
0099 X3 — 130.00 
79999 20 13000 
^ 9999 МА 2,500.00 
9999 . 20 90000 
T 9990 5 “1,500.00 
9900 — 10 32500 
0 4400 


Source: Rhodia Electronics & Catalysis, Inc. 
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ТАВГЕ 4 
U.S. EXPORTS OF RARE EARTHS, BY COUNTRY! 


- iu че шш 2008 — 2009 
Gross weight Е Gross weight 
Category and country о __ (kilograms) _ Value (kilograms) Маше 
yo di (2846.10.0000): __ m» mE " _ = i | T — 
са R USE у Е BENI 104,000 $708,000 43.800 437,000 
gt = - к i |: К 1,950 28,300 1,800 21,800 
` Brazil | i 8,690 65.800 11.400 95,900 
Ня Е US 15,300 149,000 15,300 151,000 
Ching ^ E 72.400 893.000 72,800 878,000 
_ Egypt Е ЕЧ 116,000 606,000 = = 
Етапсе 18,100 169,000 3,950 47,200 
Geanany MEME 120,000 1.040,000 94,800 731,000 
Hong Kong aud 20,200 251.000 3,930 128.000 
India 41,700 292,000 60,600 402,000 
“Japan mE С 6С 226,000 1,850,000 114,000 1,320,000 
_ Korea, Republic of mE MEN 248,000 288,000 15,800 79.400 
~ Mexico Г sett 4 ЈУ 82,200 423,000 192,000 800,000 
— Netherlands m EM BEEN 48,800 337,000 43,300 241,000 
| Singapore - n ПИРОГУ a = 10,100 64,600 
Re mE | 77,900 3,290,000 7,340 96,700 
United Kingdom m mu | 14,500 179,000 14,200 99,500 
Other Е и . 168.000 — 1.640.000 133,000 2.430,000 
Total — Е Е Е | 1,380,000 12,200,000 840,000 8,030,000 
_ Total estimated equivalent rare-earth oxide (REO) content mn 1,380,000 12,200,000 840.000 8,030,000 
Rare-earth compounds’ (2846.90.0000): 
Argentina " m mM 40 10,000 20 5.000 
_ Austria _ mE О ee 2 12,000 49] 3,470 
_ Brazil E 59,800 258,000 13,400 122,000 
Canada MEN x 48,200 773,000 53,900 479.000 
China — — | DEMNM 134,000 311,000 43,200 488.000 
_ Colombia _ Е 17,100 35,900 1,640 29.200 
France КИЗ 50,600 1,340,000 28,500 543,000 
_ Germany _ u m 11,700 525,000 18,200 502.000 
_ Guatemala — mE Е 2.000 4.910 211 6,980 
. Hong Kong | m 10 6,000 2,050 125.000 
odd | i | | 4,960 47.900 4,190 49,600 
сау | | B 9,730 86,100 8,110 89,700 
_ Japan | n | 27,400 1,030,000 63.900 1,870,000 
_ Korea Republic of ———— Е 165.000 857.000 74.000 405,000 
Mexico ——— mE MEN РОГА 40,800 850,000 43,900 502.000 
Netherlands — — Е Е PX 17.000 197,000 9.370 44,400 
: Poland S m : 309 37,900 164 3900 
Singapore O Е Е Е 3.880 72,500 6,190 94.500 
Taiwan | _ Е Риа ЕРИ = 3.060 246,000 1,810 46800 
| United Kingdom o | 32,600 381,000 3,620 229.000 
.Othe —— uU "e 35,500 — 530000 | 78.100 579 000 
__ Total MEE "ERR КОР 663,000 7,610,000 455,000 ` 6.210.000 
_ Total estimated equivalent REO content NT ЕЕ 663,000 ____ 7,61 0,000 — 455,000 6 210.000 
See footnotes at end of table. DES ue шы 
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TABLE 4—Continued 


U.S. EXPORTS OF RARE EARTHS, BY COUNTRY' 


TEM s Е сива. 


Gross weight 

Category” and country (kilograms) — 

Rare-earth metals, including scandium and yttrium (2 (2805.31 30. 0000): _ i 

| Belgium А | : Е 4.850 
_ Brazil _____- 86 
China 114,000 
Germany n ЕЕ u 50,000 
| Нопр Kong Е ES 3 
India 5.020 
“Japan | 479,000 
Mexico = А E » 297 
| Switzerland КОЯ Н 20 
~ Taiwan | 40,000 

~ Other i = 465.000 _ 
Total и — 1.160.000 


Total al estimated equiv alent REO content 


Ferrocerium and other pyrophoric alloys (3606. 90. 0000): 


Argentina 13,400 
Australia —— T 73,000 
Canada maine a 667.000 
` China. EM 675,000 
Egypt MEME 29.000 
Егапсе | | Е | 48,600 
2 Germany _ | mE 89 12 
_ Огеесе MEN С е | E | 633 
"HongKong ee ee ире 19900 
Israel ee и 29,400 
Japan _ а за PI MEME и 31,700 
_ Jordan 124 
_ Korea, Republic "I | m 4.000 
Mexico — EMEN | 2,640,000 
Netherlands 56,100 
"New Zealand _ р | | mE 27,600 
Portugal ——— ПИ а m 7,820 
_ Saudi Arabia 20 
Singapore m 12,000 
Taiwan = 5 4,710 
. United. Arab Emirates - MR EN i 748 
_ United Kingdom m MEM 365,000 
Other —— | | 348,000 
Total - EMEN $050,000 — 
Total estimated equivalent REO content se 4,490,000 
-- Zero. Е 
dg are rounded to no more than three significant digits; may not add to totals shown. 
Harmonized Tariff Schedule of the U.S. category numbers. 
"Inorganic and organic. 
Source: U.S. Census Bureau. 
U.S. 


MC 


_———-—— 


2008 2009 — 
6 Gross weight. 
Value |. (Kilograms) Value | 
$193,000 268 $24,600 
64.600 16,800 221,000 
1,630,000 365,000 1,370,000 
398,000 4,800 232,000 
5,000 62,800 283,000 
285,000 3,130 228,000 
11,400,000 303,000 5,330,000 
132,000 150 80,800 
8,600 48 28,400 
502,000 1,190 46,600 
4.010.000 3350000 1 870.000 
718.600.000 4,100,000 ) 15,700,008 
1,390,000 18,600,000 4,920,000 15.0009 
74.300 29,100 162,000 
167,000 19,100 984,000 
2,470,000 494,000 1,620,000 
6,050,000 169,000 1,960,000 
42.600 451 77.700 
111,000 66,300 1,170,000 
7,040 342 14.200 
21,600 888 274,000 
439,000 26,100 306,000 
48,100 75 3,230 
1,240,000 17,200 461,000 
45,400 ы 
131,000 4.240 255,000 
5,470,000 1.890,000 4,200,000 
180,000 33,100 171,000 
56,100 2 | 
16,600 = 
7,740 1,020 33,100 
89.300 477 14,500 
54,200 164 5,970 
29,300 1,680 32,100 
2,840,000 296,000 14,000,000 
1,570,000 ___ 299,000 22900 
1,200,000 3 350.000 љою 
21,200,000 — 2 970.000 28000. 
NN 
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ТАВГЕ 5 
U.S. IMPORTS FOR CONSUMPTION OF RARE EARTHS, BY COUNTRY! 


D cx D 0E 


2008 — 2009 
Gross weight Gross weight 
"MEE Category? and а сопу  — | КЕ (kilograms) Value (kilograms) Value 
Cerium с compounds, including oxides, hydroxides. nitrates, sulfate, chlorides, о 
. oxalates (2846.1 0.0000): 
doo MRNA : MENS 78,700 $734,000 386,000 $1,140,000 
China = Fee ese 2,890,000 9,980,000 — 1,720,000 5,030,000 
France — — E 36,800 421,000 17,700 208,000 
Japan — 43,600 1,440,000 51,600 1,800,000 
_Korea,Republicof т 0 34 21,600 - > 
_ United Kingdom ЕСЕ 40,000 112,000 17,300 68,100 
_ Other НЕ DT 13,200 113,000 — 49.200 812,000 
Total EA |. 3,100,000 12,800,000 2.240.000 9,070,000 
u Total estimated equivalent rare- earth o oxide (REO) content 2,080,000 12,800,000 1,500,000 9,070,000 
Yttrium compounds content by \ weight greater than 19% but less than | 85% 
. Oxide equivalent (2846.90.4000): 
China | | СУ mM 8,650 202,000 8,690 136,000 
Frane _ m и 916 61,500 945 29,800 
Japan UR = Е 6,860 6,490,000 1,710 362,000 
Other a 115 10,500 190 37,500 
Total Т | I |. 16,00 6,770,000 11,500 565,000 
2 Total e estimated equivalent | REO с content 9,920 6,770,000 6,920 565,000 
Rare-earth compounds, including oxides, hydroxides, п nitrates, other compounds 
__ except chlorides (2846.90.8000): | р 
_ Austria 67,600 2,980.000 58,200 2,650,000 
. Canada - р НЕ 3,460 139,000 3,000 15,000 
China MEM c / 10,500,000 79,900,000 5,590,000 38,600,000 
France -— | л 390,000 19,200,000 331,000 13,000,000 
Germany = | mu 1,750 845,000 35,300 304,000 
HongKong — s : 234,000 2,320,000 600 5.990 
Jaan О mM 234,000 — 10,900,000 143,000 9,350,000 
. Russia E 96,300 470,000 109 95.300 
South Africa | | | PED 48,400 522.000 39,600 426,000 
_ United Kingdom Е 4,030 118,000 157 49,000 
Other ee ICM 94,800 1,510,000 565.000 3,060,000 
_ Toa — MEM 595 11,600,000 119,000,000 6,770,000 67,500.000 
Тога! estimated equivalent REOc content m 8,810,000 —— 119,000,000 2,120,000 67,500,000 
Mixtures of R REOs except cerium oxide : (2846. 90.2010): 
_ China. 2,300,000 16,000,000 4,700,000 19,100,000 
Germany Ба 450 33,300 934 108,000 
шу о : ИШ 56,200 6,150,000 42,500 4,190,000 
Зара о E 1,730 312,000 6,130 64,900 
“Rusia. ——— 0995 7 I 3,800 111 66,900 
_ United Kingdom — 5 6,530 А E 
E. о и EMO 32,000 _ 56,900 я 
_ Tol - Dia от = 2,390,000 22,600,000 4,750,000 23,500,000 
| 2,390,000 22,600,000 4,750,000 —— 23.500.000 


_ . Totales estimated equivalent REO content _ 
See footnotes at end of table. 
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TABLE 5—Continued 
U.S. IMPORTS FOR CONSUMPTION OF RARE EARTHS, BY COUNTRY! 


kf ee ы = == 


——— ар — 


—_———— 


С 2008 С 200 _ 
Gross weight mE Gross weight 
C ategory” and country (kilograms) Value (kilograms) Value — 
Rare-earth metals, whether + intermixed or alloyed (2805.30. 0000): _ man dicc NM 
“Austria Е 1,570 5189,000 221 $36,100 
China тлек сш aos $40,000 3,740,000 167,000 3,790,000 
Gemany —_ И 5 6,750 - е 
Јарап | Р ЭЗ С=С 12.600 458.000 10,800 481,000 
Russia СЧ = СЕС 2,690 226,000 2,110 182,000 
United Kingdom. ш ИИ О 9,010 317,000 7,870 368,000 
| Other __ | Е - xx 81. /— | — 6450 
Total -=> ocn oc oc ocn 566,000 — 4940000 188000 487000 
_ Total estimated equivalent REO content. | —— 679,000 4,940,000 226,000 4,870,000 
Mixtures of rare- -earth с chlorides, except cerium chloride (2846. 90. 2050) _ m 
_ China EN 2,580,000 16,100,000 887,000 4560.000 
Germany _ u mE 5.230 203,000 129 112,000 
 HongKon _ ПН mE 211,000 618,000 - я 
_ ара _ | | Е ЕЕ 3.940 76.700 5,550 108,000 
_ Когеа, Republic of 114 10,500 - т 
, Russia _ ib | | ЕЕС 38 97,100 9 127,000 
_ Taiwan. M gu m 18,000 170,000 - И 
_ United d Kingdom m uu E xe 3.220 19.200 787 10.700 
_ Other | i о 34,300 317,000 — 68 1250 
_ Total _ coc = — = 5 285000 — 1600000 894000 4,930,000 
Total estimated equivalent R REO content = 1.310.000 17,600,000 411,000 4,930,000 
Ferrocerium a and other pyrophoric alloys (3606. 90. 3000): _ m m 
 Austia — — _ Е СЕ 18,700 356.000 21,000 457.000 
_ China — | аа ee m 7 6,950 124,000 4,280 90,300 
_ France ШЕ uu Па ee i 116.000 __ 1,900,000 89,100 __ 2080000 
Toa | MEE - 141000 2,380,000 114,000 anon 
otal estimated e uivalent REO cont uU S 2,620, 
hd Ч ent O | 125,000 2,380,000 — 102,000 __=----— 
oe are rounded to no more than three significant digits; may not add to totals shown. 
*Harmonized Tariff Schedule of the U.S. category numbers. 
Source: U.S. Census Bureau. 
60.14 к 
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ТАВГЕ 6 


КАКЕ EARTHS: ESTIMATED WORLD MINE PRODUCTION, BY COUNTRY"? 


(Metric tons of rare-earth oxide equivalent) 


Brazil | 
China 
India 


Kyrgyzstan: Е 


Compounds 
Metals 
Other 
Malaysia 
Total 
'Revised. NA Not available. 


_ 2005  — 2006 2007 

527 4 527* 645* 550 
© 119,000 133.000 120.000 125,000 
2,700 2,700 2,700 2,700 
МА МА МА МА 
Е МА МА МА МА 
7 NA NA NA NA 
150 430 380 233! 

122,000 137.000 124000 128 


2008 — 


2009 
550 
129.000 
2,700 


МА 
МА 
МА 


25 


128.000 " — 132.000 


' World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
"Table includes data available through October 4, 2010. 


"In addition to the countries listed, rare-earth minerals are thought to be produced in some Commonwealth of Independent 


States countries besides Kyrgyzstan and in Indonesia, Nigeria, North Korea, and Vietnam, but information is inadequate 


for formulation of reliable estimates of output levels. 


*Reported figure. 


TABLE 7 


MONAZITE CONCENTRATE: ESTIMATED WORLD PRODUCTION, BY COUNTRY? 


Brazil | 


С ountry? 


India 
Malaysia 
Total 


(Metric tons, gross weight) 


2005 _ 2006 2007 | 
958 * 958 * 1,173 * 1,200 
5.000 5.000 5.000 5.000 
320 * 894 * 682“ | 700 
6,280 6,850 6,860 6.900 


! World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


"Table includes data available through May 9, 2010. 


3 [п addition to the countries listed, China, Indonesia, Nigeria, North Korea, the Republic of Korea, and countries of the Commonwealth 


of Independent States may produce monazite, available information is inadeguate for formulation of reliable estimates of ouput levels. 


"Reported figure. 
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RECYCLING— METALS 
By John F. Papp 


Survey data and tables were prepared by Maria Arguelles, E. Lee Bray, James F. Carlin, Jr., Daniel L. Edelstein, Michael D. 
Fenton, Joseph Gambogi, David E. Guberman, Deborah A. Kramer, Peter H. Kuck, and Amy C. Tolcin. 


In 2009, the United States recycled 58 million metric tons 
(Mt) of selected metals, an amount equivalent to 73% of the 
apparent supply of those metals (table 1). This percentage was 
dominated by steel because of its higher volume, and a greater 
percentage of steel was produced from scrap in 2009 rather than 
iron ore because of scrap's high availability and low cost. The 
United States exported 28.7 Mt of scrap metal and imported 4.4 
Mt of these same metals (table 2). 

Metals are important, reusable resources. Although the 
ultimate supply of metal is fixed by nature, human ingenuity 
determines the quantity of supply available for use by 
developing economical processes for the recovery from the 
Earth (the primary source of metal) and recycled from the use/ 
process stream (the secondary source of metal). The reusable 
nature of metals contributes to the sustainability of their use. 
Recycling, a significant factor in the supply of many of the 
metals used by our society, provides environmental benefits 
such as energy savings and reduced volumes of waste. 

The term “primary” indicates material from ore deposits, 
and the term "secondary" indicates material from recycling, 
including used products and residuals from manufacturing. 
Recycling practices and the description of those practices vary 
substantially among the metal industries. Generally, scrap is 
categorized as “пем” or “old.” “New” indicates preconsumer 
sources, and "old," postconsumer sources. The many stages 
of industrial processing that precede formation of an end 
product are the sources of new scrap. For example, when metal 
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is converted into shapes—bars, plates, rods, or sheets—new 
scrap 15 generated in the form of cuttings, trimmings, and off- 
specification forms. When these shapes are converted to parts, 
additional new scrap may be generated in the form of cuttings, 
stampings, turnings, and off-specification parts. Similarly, when 
parts are assembled into products, new scrap may be generated. 

Once a product completes its useful life, it becomes old scrap. 
Used appliances, automobiles, and beverage cans are examples 
of old consumer scrap; used jet engine blades and vanes, junked 
machinery and ships, and metal recovered from commercial 
buildings or industrial plants are examples of old industrial 
scrap. A wide variety of descriptive terms, including external 
scrap, home scrap, internal scrap, mill scrap, prompt scrap, and 
purchased scrap, have evolved to describe scrap generated by 
diverse industry practices. The material flow of recycled metal 
commodities in the United States has been documented in a 
series of reports published by the USGS (Sibley, 2004). 

Individual annual reviews for each of the metals listed in the 
tables are in the respective chapters in this volume of the U.S. 
Geological Survey Minerals Yearbook, volume I, Metals and 
Minerals. 


Reference Cited 


Sibley, S.F., ed., 2006—11, Flow studies for recycling metal commodities in 
the United States: U.S. Geological Survey Circular 1196—А-В and T-Z, 
chapters are separately paged, available by searching http://pubs.er.usgs.gov/. 


SALIENT U.S. RECYCLING STA 


TABLE 1 


SS Е 


TISTICS FOR SELECTED METALS. 


Quantity of metal Value of metal 
(metric tons) (thousands) _____ BEEN 
Recycled from Recycled from = Apparent | Percentage Recycled d from | Recycled from Apparent 
Year new scrap - old scrap. " Recycled! — supply _ А recycled" (| new scrap! old Scrap __ | Recycled M supply — 
Aluminum) — — 
= 2005 1.950,000 1.080.000 3,030,000 _ 8.480.000 " зө"  $3910,00 $2.160. 000 $6,070,000 $17. 000,00" 
T2006 — 2,290,000 _ 1.260.000 — 3,540,000 8,190, 000 _ ~ 43' 6,160,000 3.380.000 — 9, 540000. E 2000000 _ 
2007 7 2250000 1.540.000 _ 3.790, 000 — 7990000 - = 41 ^ 611000 —— 4,470,000 10300 000 210009 
172008 1960000 _ 1370000 ~ 3330.000 6.900.000 77 48 5240.00 34650000 8. 890,00 — 159. %_ 
~ 2009 1,520, 000 _ Br 190,000 7 2710.000 5.840.000 — 46 2,650,000 2.080. 000 4.74000 1 2 102002 00 
Chromium 
_ 2005 М МА 174.000 548.000 — 32 МА МА __ 227.00 — 153 000 
2000 — м МА 179.000 — 589.00 — 30 МА МА 213.00 _ 1.870.000 _ 
2007 | ОМА МА 162.000 493.000 433 NA МА 297.000 — | 860000 
2008 _ __ NA NA ^ 146000 432000 м — ^ А — МА_ ^ 491000. 7 18890 _ 
2009 — NA — СМА _ 141.000 = 460000 8 NA NA 185,000 2308 _ 
Copper НИ D | 
(205 _________769.000 _ 183,000 — 953.000 3,190,000 — 30.0 2.940,000 701,000 3,640,000 | 1220000 _ 
2000 ^ 819.000 1500 000 968,000 3.010, 000 321 5.680, 000 1,040,000 — 6,720, 900. 20.900.000 _ 
2007 __ 767.000 158,000 _ 925, 000 _ 3,040,000 77 305 5,550,000 _ 1,140,000 7 6,690. ою 2 22000080 _ 
EN ^ 697000 156.000" 852, 000 ' 2490000 37 СОО 4,900,000 1,100,000 т 6,000,000" ^ 18,900,000 
ay _ 6x00 137. 000 774.000 — 3210000 ^ 350 3.390.000 127. „000 _ 4. 120.000 _ M 800.000 
Iron and steel: __ | | | 
22005 __ МА МА 65,600,000 — 121.000.000 54 МА NA 12,600,000 2199) 000 _ 
__200 МА ^ МА 65,300,000 137,000,000 48 NA МА M. 300,000 28 TOM 
(2000 М С NA 64,000,000 - 119,000,000 —— T $4 МА ОМА ~"16.200,000 5 29) 300000 
20080 — — NA NA 66,400,000 ' 109,000,000 _ 62! МА ^ NA 232000007 У, 600.000" 
__2009 МА NA 53,100,000 ^ 69.100.000 - MT. СОМА ОМА 10 000,000 — 12 120% _ 
Lead: m А = 
2005 20,300 1,130,000 1,150,000 1,430,000 80.1 27300 1530000 1 550, ooo 1920 
2006 19.600 _ 1,140,000 — 1.160.000 1,470,000 78.9 33500 — 15950.00 1 1980000 — 2 $1008 
Ме 7 24100 1160000 1.180.000 1,540,000 76.7 С 65, 100 — 3,150.00 3220000 42999 
2008 ^ 30100 — 1,20000' 1.140000' 1,540,000" —  745' | 53300" — r 2980, 000 " 773,040,000" 40847 
2009 ^ 2160 — 1090000 110000 1,380,000 — 805 — 41400 2090000 - uoo _ 260€ 
Magnesium: _ Е Gon 
(208 53500 _ 19400 72,900 168.000 __ 43 172.000 _ 62,400 235.000 SH | 
_ 2006 _ 60500 — 21,70 _ 8220 165.000 _ 50 С 155,000 -—" ___210000___ 21,000 _ 
2007 _ 59.900 23.500 83.300 16000 — 52 227,000 77 89000 31600. E es 
(2008 —— _ 6,100 22600 83700 170.000 _ 49 ^ 451000 167.000 "emo 120 ie 
209 _________атлоо _ 19500 _ 6660 (11600 57 ооо ^ - 115900. 38000 oe m. 
Nickel: SN i -— 7 ms 
„2005 МА NA 98,500 233,000 ' 42 NA NA 14500 NE 
4006 __- O NA NA 103.000" 247,000 _ oa NEN NE 2,5104 Ns 
^ 2007 МА МА 98,900" — 211000 - 47 их айд; RC 680,000 INM. 
0008. МА МА 85,200 200.000 7 USE MN — NA 130000 . E 
a = NA 79800 173.000 46 MA МА 1170000 __ 2- 
os ВЕ 11,700 14,000 46,300 30 24.300 125.000 зод __ б 
00-7 s 11.600 — 13900 51,600 21 —29,100 — 45.000 __ 17409 ан ш. 
n E PE 12,200 Е 15,100 а 44,500 31 56, 700 _ —— ao — 298006 qw 
poe ane E. 13,800" 24,700" 56* —— 152 300 )' 291 ooo" 344. e " | 
See footnotes at end of table. | IAM 3 р. 16 _ 42, 2600 — 205,000 Ды үне ш 
aay 
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TABLE !—Continued 
SALIENT U.S. RECYCLING STATISTICS FOR SELECTED METALS! 


Quantity of metal — Value of metal 
-o _ Мю | (thousands) 
Recycled from Recycled from Apparent Percentage Recycled from Recycled from Apparent 
__ Yer new scrap! — __ Oldscrap — Recycled‘ supply’ recycled" new scrap? old scrap! Recycled" supply’ 
Titanium: ^ _ T ни m mm 
_ 2005 = МА МА 25,700 W 50 NA МА $302,000 * МА 
22006 М м 25,000 wo 47 __МА__ М 253.00 NA 
_ 2007 мм ^ 23800 Wo 41 NA NA 161000 NA 
_ 2008 МА МА 2320 w w ~ NA МА  14800* NA 
.209  —  2470* ^ тоо 25000, о м. М 101,000 © N 
Zine) _ 
2005 303,000 50,700 354.000 1,430,000 ' 25' $448,000 $75.000 524,000 52,120,000' 
02006 7 294000 _ 47.900 ^ 342000 1530000 722 1,030,000 168,000 — 1.200000 — 5,370,000 " 
200 |. 207.000 26.700 234000  1270000' в, 705,000 90,900 796,000 4,340000'- 
2008" _ 241000 92900 339000 1350000 25 483.000 — 182,000 665,000 2,650,000 
_ 2009 194.000 78.800 273000 1170000 23 334,000 - 135,000 469,000 2,000,000 


"Estimated. 'Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 

Data are rounded to no more than three significant digits; may not add to totals shown. 

"Scrap that results from the manufacturing process, including metal and alloy production. New scrap of aluminum, copper, lead, tin, and zinc excludes home Scrap, 
which is scrap generated and recycled in the metal producing plant. 

"Scrap that results from consumer products. 

"Metal recovered from new plus old scrap. 

"Apparent supply is production plus net imports plus stock changes. Production is primary production plus recycled metal. Net imports are imports minus exports. 
Apparent supply is calculated on a contained-weight basis. 

^Also referred to as recycling rate. 

"Same as apparent supply defined in footnote 5 above but calculated based on a monetary value. 

"Quantity of metal is the calculated metallic recovery from purchased new and old aluminum-base scrap, estimated for full industry coverage. Monetary value is 
estimated based on average U.S. market price for primary aluminum metal ingot. Series revised by removing imported scrap to avoid double counting. | 
"Chromium quantity of metal recycled was estimated as chromium content of stainless steel scrap receipts (reported by the iron and steel and pig iron industries). 
For the calculation of apparent supply, trade includes reported or estimated chromium content of chromite ore, ferrochromium, chromium mete) and scrap, a variety 
of chromium-containing chemicals, and stainless steel mill products and scrap. Stocks include estimated chromium content of reported and estimated producer, 
consumer, and Government stocks. Recycled monetary value estimated as recycled quantity times the average import value of high-carbon ferrochromium. 
Apparent supply monetary value estimated like apparent supply quantity with monetary value substituted for chromium content. 

“Includes Copper recovered from unalloyed and alloyed copper-base scrap, as refined copper or in alloy forms, as well as copper recovered from aluminum-, nickel-, 
and zinc-base scrap. Monetary value based on annual average refined copper prices. 

"Recycled scrap reported from consuming manufacturers. Apparent supply measured as shipments of iron and steel products plus castings corrected for imported 
semifinished products. Recycled unit value is the U.S. annual average composite price for No. 1 heavy-melting steel calculated from prices published in 

American Metal Market. Unit value for the year used to calculate values of recycled scrap and apparent supply of scrap. 

"Monetary value of scrap and apparent supply estimated based upon average quoted price of common lead. 


"Includes magnesium content of aluminum-base scrap. Monetary value based on the annual average Platts Metals Week U.S. spot Western magnesium price. 
144 ;. а . : 
Nickel statistics were derived from the following: 


Production, consumption, receipts | . . ; 
*Reported nickel content of products made from reclaimed stainless steel dust, spent nickel-cadmium batteries, plating solutions, and other products. 
*Estimated nickel content of reported net receipts of alloy and stainless steel scrap. 
*Reported nickel content of recovered copper-base scrap. 
*Reported nickel content of obsolete and prompt purchased nickel-base scrap. 
*Estimated nickel content of various types of reported obsolete and prompt aluminum scrap. 
Trade data . 
"Reported nickel content of International Nickel Study Group (INSG) class I primary products, ш uding briquets: je Pun pui жы ja vida 
*Reported or estimated nickel content of INSG class П primary products, including ferronickel, metallurgical-grade nickel oxide, and a variety of nickel- 


containing chemicals. | | 
"Езитаед nickel content of secondary products, including nickel waste and scrap and stainless steel scrap. 
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TABLE 1—Continued 
SALIENT U.S. RECYCLING STATISTICS FOR SELECTED METALS! 


ee 


=_= PED MI сине ин 
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~ Stock data 
*Reported or estimated nickel content of all scrap stocks, except copper. 
•Керопед nickel content of primary products held by world producers in U.S. warehouses. 
*Reported nickel content of primary products held by U.S. consumers. 
*Reported nickel content of U.S. Government stocks. 
Monetary value based on annual average cash price for cathode, as reported by the London Metal Exchange. 
I5Monetary value based on Platts Metals Week composite price for tin. Apparent supply excludes withheld stock changes. 
Percentage recycled based on titanium scrap consumed divided by primary sponge and scrap consumption. 
"Monetary value based on annual average Platts Metals Week metal price for North American special high-grade zinc. 


TABLE 2 
SALIENT U.S. RECYCLING TRADE STATISTICS FOR SELECTED METALS' 


— — -—— L — = = — — 


Exports ~~ Imports for consumption ______ 
5 Quantity _ | n Е Е _ Quantity _ 
Gross weight Contained weight Value Gross weight Contained weight Value 
n Year _ "m (metric tons) (metric tons) (thousands) _ (metric tons) _ (metric tons) — ' (thousands) — 
Aluminum: — Е. 
2005 __ 1,090,000 — NA  $1,370.000 482,000 NA __ $658.00 — 
20060 | 1 1480000 м = 2550.00 52100 _, "NA 930.00 _ 
~ 2007 1,550,000 NA 3,050,000 ^ 471.000 мА 803,000 _ 
_ 2008 — 198000 — NA 3,420,000 494.000 МА 853000 — 
(200p 4660000 /—- № 92100000 ^ 4300 _______ “NA 504000 _ 
Chromium? = л л ^^ 
2005 | 585,000 ___ 99,600 675,000 111,000 19,000 124,000 — 
200 _  $506000 4 86,300 — "50000 180000 ____ 30,600 210000 _ 
2007 882,000 150.000 — 1,620,000 eed о 0940 20000. 
2008  — 1,000,000 170,000 1,190,000 140000 — 754300 220000 — 
22009 . . ON o o 192000 178.00 — 124000 ———— 21200 13800 — 
Copper: ССЭ ae 
. 2005 658,000 556,000 1,060,000 114,000 90300 270000 _ 
2000 803000 4 662,000 2.350,000 oigo ^ 9160 440 _ 
2000 907000 704000 2,840,000 133000€ —— — 102000... (665000 — 
. 2008 908,000. . 688000 2,960,000 10600 —— 85 00 480,000'_ 
(200 843000 633.000 2,010,000 71,800 56.300 234000 _ 
Iron and ее: __ ии 
(2005 _ С 013,000,000 13,000,000 3,460,000 4,000,000 4.000.000 972,000 — 
_ 2006 — .— 104400000 ^  14,100.000 4.270.000 5,000,000 - 5,000,000 — 1,310000 — 
к ЕВЕ 16,700,000 16,700,000 6,980,000 - 3780000 ^ 3,780,000 1080000 _ 
2008 .— 1 1 21,500,000 21 500.000 10,400,000 — 3,600000 — __ 3,600,000 1.450.000 _ 
2009 ... 22,400,000 22400.000 7,120,000 2,990.000 7990000 814900 _ 
Led! с. 400,000 7.20000 — 2990000 2 990,000 — 8144 
Es E 67.500 67,300 21,600 3,840 3340 2880 _ 
к O — во _____ Рк. 
~ 2008 mam Е ЕЕ ИНЕ ЕЕ 1,00 — 275 
ES о о 92,800 1470 1 = 
Magnesium: E EM с чш = NE NM ка 
on | 622 5,630 13,100 14,700 14000 _ 22,700 — 
E —ÀMP— зею — RA 1200 ______ 17.200 __ 23700 
E D Oe мы ow 20021200 3990 
7 2009 a 2,600, 5420 24100 24,100 —— 58800 — 
See footnotes at end of table. | = 5200 __ 20,900 ~~ 20,900 3099 e 
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TABLE 2—Continued 
SALIENT U.S. RECYCLING TRADE STATISTICS FOR SELECTED METALS! 


Imports for consumption 


HH | С Exports 
ба  — Quantity Е 
Gross weight C ontained weight Value Gross weight Contained weight Value 
Year (metric tons) Е _ (metric tons) (thousands) (metric tons) (тегіс tons) . (thousands) _ 

Nickel __ ЕЕ 

2005 2470000 __ 61,900 1,190,000 — $550,000 17,200 304,000 
_ 206 — 2890000 _ 68600 1,730000 717,000 _ 22400 _ 416,000 _ 

2007 = 2,800000 — 110000 3,110,000 826,000 19,000 488000 - 

2008 ——— _ 2,7220.000 — 101,000 2,670,000 788000 — 22,600 613,000 - 

2000 = 2420000 — 95,00 1,710,000 _ 699.00 20000 442000 - 
Tis E mg ЭЭ 
_ 205 10,600 10,600 12,100 3,530 3,530 2,010 
2006 — тво 7,500 14100 ____ 2,490 о 2490 4,470 _ 
_ 207 11 9930 _ 9930 X 26900 10.200. 10200 — 7430 — 
о —— — 10300 10,300 26600 23300 23,300 17700 — 
(2000 — 9430 9430 25,600 80,600 _ 80,600 16200 — 
Titanium? — — — MES 
_ 2005 _ 20.60 _______МА__ _ $91,400 12,400 NA $162,000 
20000 10800 ________МА__ 110,000 12,800 NA 200,000 
(2007 _ © 9,50 NA _ 6730 12200 - NA _ 133000 _ 
2008 - _ 8180 NA 52,000 — 10.400 NA 68,900 — 

2009 4,200 NA 14,000 — 4770 NA 17,600 
Zinc: m mE i EE i аса 
2005 __________ 4680 . МА 55.000 9,580 NA 8,820 

206 83,800 __ МА 95,800 14200 МА — 18700 _ 
2007 _ 10200 м 103000 — 2480 7 МА 32,500 

2008 9000 _______ МА 99100 17000 |... NA 2030 _ 

2009 47,100 МА 54300 910 ОМА 8.800. 


"Revised. NA Not available. 

‘Contained weight based upon 100% of gross, unless otherwise specified. 

"Includes stainless steel scrap and chromium metal waste and scrap. Contained weight for import and export quantities 
of Harmonized Tariff Schedule of the United States (HTS) code 7204.21.000 is 17% of gross weight; 8112.22.0000 


is 100% of gross weight. 


*For HTS codes 7404.00.0045, 7404.00.0062, and 7404.00.0080 contained weight for import quantity is 65% of gross 
weight. For HTS codes 7404.00.3045, 7404.00.3055, 7404.00.3065, 7404.00.3090, 7404.00.6045, 7404.00.6055 


7404.00.6065, and 7404.00.6090 contained weight for import quantity is 72%. 
“Lead content of waste and scrap obtained from lead acid batteries (HTS 7802.00.0030) included in exports but 


excludes from imports. 
Contained weight for import and export quantities is 0.4% of gross weight for HTS code 7204.29.0000 50% for HTS 


code 7503.00.0000, and 7.5% for HTS code 7204.21.0000. 
*Includes titanium waste and scrap HTS code 8108.30.0000. 
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RHENIUM 
By Désirée E. Polyak 


Domestic survey data and tables were prepared by Michelle B. Blackwell, statistical assistant, and the world production 
table was prepared by Lisa D. Miller, international data coordinator. 


U.S. estimated rhenium production decreased by about 29%, 
while apparent consumption of rhenium decreased by about 
25% from that of 2008 (table 1). World production of rhenium 
in 2009 was estimated to be about 46,200 kilograms (kg), a 16% 
decrease from that of 2008 (table 4). 


Production 


In the United States, rhenium is a byproduct of molybdenite 
concentrates that are recovered as a byproduct of porphyry 
copper-molybdenum ore mined in the Western States. Rhenium 
recovery requires roasting in a facility equipped to capture 
the rhenium compounds in the stack gases. In the United States, 
only one molybdenum concentrate roasting facility is currently 
so equipped—the Freeport McMoRan Copper & Gold Inc. 
Sierrita facility in Arizona. Domestic mine production data 
for rhenium (table 1) were derived by the U.S. Geological 
Survey (USGS) from reported molybdenum production at the 
copper-molybdenum mines. Domestic demand for rhenium 
metal and other rhenium products was met by imports, from 
domestic recovery from ores and from stocks, and from the 
recycling of both spent catalysts and superalloy scrap. 


Consumption 


In the past decade, the two most important uses of 
rhenium have been in high-temperature superalloys and 
platinum-rhenium catalysts. Rhenium is used in single-crystal, 
high-temperature superalloy turbine blades for aircraft engines 
and other land-based turbine applications. Rhenium is used 
in the turbine blades closest to the combustion zone in gas 
turbine engines. This allows the engine to be designed with 
closer tolerances and allows operation at higher temperatures, 
which prolongs engine life and increases engine performance 
and operating efficiency. Platinum-rhenium catalysts are 
used to produce high-octane, lead-free gasoline. Other 
applications of rhenium, primarily as tungsten-rhenium and 
molybdenum-rhenium alloys, are more diverse; these included 
electrical contact points, flashbulbs, heating elements, metallic 
coatings, temperature controls, thermocouples, vacuum tubes, 
and x-ray tubes and targets. Industry continued to research the 
potential for increased recycling of rhenium-bearing turbine 
blades and the development of new alloys and catalysts. 

World consumption of rhenium in 2009 was estimated to be 
about 53,500 kg, of which 7896 was consumed in superalloys, 
14% in catalysts, and 8% in other end uses (Roskill Information 
Services Ltd., 2010, p. 27). Other end uses for rhenium alloys 
were in crucibles, electrical contacts, electromagnets, electron 
tubes and targets, heating elements, ionization gauges, mass 
spectrographs, metallic coatings, semiconductors, temperature 
controls, thermocouples, and vacuum tubes. 
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Rhenium was used in petroleum-reforming catalysts for the 
production of high-octane hydrocarbons, which are used in the 
formulation of lead-free gasoline. Bimetallic platinum-rhenium 
catalysts have replaced many of the monometallic catalysts. 
Rhenium catalysts tolerate greater amounts of carbon formation 
when making gasoline, and make it possible to operate the 
production process at lower pressures and higher temperatures, 
which leads to improved yields (production per unit of catalyst 
used) and higher octane ratings. Platinum-rhenium catalysts also 
were used in the production of benzene, toluene, and xylenes, 
although this use was small compared with that used in gasoline 
production. 

General Electric Aviation (GE), a subsidiary of General 
Electric Company (Fairfield, CT), announced that it had 
developed two new alloys as part of the company’s overall 
strategy to conserve and recycle rhenium. The first new alloy, 
the N500, a rhenium-free alloy, was expected to be used in 
stationary parts such as engine nozzles and shrouds. The 
second new alloy, René N515, used less rhenium (1.5%) 
while providing the properties of other second-generation 
alloys that used significantly more rhenium (3%). According 
to the company, René М515 has been tested extensively 
and has been introduced into the СЕМ56 turbine blades in 
jet engines. Computer modeling enabled the development 
and introduction of the alloy in 2 years compared with the 
traditional developmental time of 4 years (Fink and others 
2010). However, it was important to note that René М515 has 
been described as having an oxidation resistance capabili 

A : pability at 
1,175? C. This temperature was not expected to be an operatin 
temperature that could power many of the larger jet engi : 

"on gines that 

гип at higher temperatures. The only alloys capable of runnin 
these extreme temperatures were the current bid 

ep | | Second-generation 
С о Re) апа third-generation (6% Ве) alloys, making GE's ne 
alloys inadequate for larger jet engines (Li i 
Ltd., 2010). emes раш шоп & Со, 

GE also continued to recycle used. hi 
; high-pressur i 

blades (HPTBs) made of a rhenium-bearing icke шо, 
that was cleaned and melted for reuse in = 
HPTBs. Alth | 11 manufacturing new 

5. Alt ough the lifespan of engine parts wa i 
a turbine blade was expected to last approxi S variable, 
Accordi h Proximately 10 years 

ccording to the company, more than 10% of thei | 
came from recycling, and they expected th e 
А ; € perc 
increase in 2010 (Metal-Pages, 2009b) 

Construction of Kennecott | 
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(Rio Tinto plc, 2010, p. 40). The new facility would have the 
capacity to гесоуег approximately 3 to 5 metric tons per year 
(Џуг) of rhenium. Unlike the roasting process, the autoclave 
system would extract rhenium at the crystallization stage, and 
recover it, as in the old roasting process, via ion exchange. The 
final products would be high-purity ammonium perrhenate 
(APR) suitable for catalysts and rhenium metal for the aerospace 
industry. The facility was expected to be completed in the fourth 
quarter of 2011 and was expected to reach full capacity in 2012 
(Metal-Pages, 2009a.) 


Prices 


Rhenium metal powder and APR average annual prices were 
estimated to be about $6,700 per kilogram and $7,800 per 
kilogram of rhenium content, respectively. The powder price 
was about $9,000 per kilogram in January, before it began 
its decline to $6,500 per kilogram in May. The powder price 
remained steady at nearly $6,500 per kilogram until August 
when it reached its yearly low of $4,800 per kilogram. The 
powder price increased slightly to close the year at about $5,200 
per kilogram in December. The APR price was about $10,000 
per kilogram in January and February before it began its decline 
in March to $9,600 per kilogram. The APR price continued a 
gradual decrease to $6,800 per kilogram in June and stayed at 
approximately $6,300 per kilogram for the remainder of the 
year. 


Foreign Trade 


Compared with those of 2008, imports of rhenium metal 
decreased by about 4096 (table 2) owing to weaker US. 
demand, while imports of APR increased by about 28% (table 
3). Chile and Germany were the leading suppliers of rhenium 
metal to the United States; Chile, Mongolia, Poland, and the 
United Kingdom were the leading suppliers of APR. Imports for 
consumption of rhenium metal are shown in tables 1 and 2, and 
those of APR are shown in tables 1 and 3. 


World Review 


World production of rhenium was estimated to have been 
about 46,200 kg in 2009 (table 4). This estimate was based on 
the quantity of rhenium recovered from concentrates that were 
processed to recover rhenium values. 

Rhenium was recovered as a byproduct from porphyry 
copper-molybdenum ores mined primarily in Canada, Chile, 
Mexico, Peru, Poland, and the United States. Rhenium is also 
associated with copper minerals in sedimentary deposits in 
Armenia, Kazakhstan, Russia, and Uzbekistan, where ore 15 
processed for copper recovery and the rhenium-bearing residues 
are recovered at the copper smelter. Rhenium-bearing residues 
from both sources are processed for recovery either as APR 
for catalyst uses, or as a metal powder for superalloys. The 
major producers of rhenium metal and compounds were Chile 
Germany, the Netherlands, the United Kingdom, and the United 

States. 

World reserves of rhenium are contained primarily in 
molybdenite in porphyry copper deposits. U.S. reserves of 
rhenium are concentrated in Arizona, Montana, Nevada, New 
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Mexico, and Utah. Chilean reserves аге found primarily at four 
large porphyry copper deposits and in lesser deposits in the 
northern half of the country. In Peru, reserves аге concentrated 
primarily in the Toquepala open pit porphyry copper mine and 
in about 12 other deposits. Other world reserves аге contained 
in several porphyry copper deposits and sedimentary copper 
deposits in Armenia, northwestem China, Iran, Kazakhstan, 
Russia, and Uzbekistan, and in sedimentary copper-cobalt 
deposits in Congo (Kinshasa). U.S. reserves were estimated to 


be about 390 t, and rest-of-the-world reserves were estimated to ai 
be about 2,100 t. i tuth 

Australia. —lvanhoe Australia Ltd. (Melbourne) announced Polai 
that further test drilling, near its Merlin site in northwestem ки 


Queensland, revealed ап additional high-grade source of 
molybdenum and rhenium. The new site Was expected to be 
named the Little Wizard project. According to the company, ti 
Merlin project was the highest grade source of molybdenum ? 
rhenium identified anywhere in the world. An initial mineral 
resource estimate revealed potential for approximately 91, 
t of contained molybdenum and 152,000 kg of rhenium. In 
2010, the company expected to begin a prefeasibility study (0 
develop the Merlin deposit. Environmental permitting woul 
be undertaken in parallel with the prefeasibility study and e n 
expected to be completed by November 2010 (Ivanhoe Austraila f 
Ltd., 2009, 2010.) "5 
Canada.—n December, MetalCORP Ltd. (Toronto. Ontario) і 
announced the results of the first mineral resource estimate for | 
its Playter molybdenum-rhenium deposit in eastern Ontario, 
prepared by AMEC Americas Ltd. Inferred resources Wert 
estimated to be 874,410 t grading 0.25% molybdenum ei 
1.67 grams per metric ton of rhenium. AMEC was unable rj 
make an estimate for some of the mineralization owing t0 '& 
of verified data and recommended further drilling. According 
to MetalCORP, the resource estimate showed higher‘ 
expected metal grade but a lower-than-expected sae ae 
the company was uncertain if further exploration was 20% 


(MetalCORP Ltd., 2009). -— 
Chile. —Molibdenos y Metales S.A. (Molymet) ( 


| . ve 
maintained roasting facilities equipped for Па. P ipsi 


in Belgium, Chile, and Mexico. Molymet primarily Nacion 
byproduct molybdenum concentrates for Corporacion es 
del Cobre de Chile (Codelco), but also sourced concen oa 
from Canada, Mexico, Peru, and the United States. 
Xstrata plc. also roasted byproduct molybdenum d 4 fot 

in Chile, but those roasters were not currently едшрр° 
rhenium recovery. In December 2008, Molymet 590? тте 


fundraising to finance а new $120 million то!у 


approval from the regional environment СО! od 
m 


expected to produce 2.1 tof rheniu 

increasing to 2.8 t/yr in 2011. The rhenium recovery ions Wee 
built in 1990 and began production in 1991, but оре 
halted in 1996 after rhenium market conditions 
(Platts Metals Week, 2009). 
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Kazakhstan.—Zhezkazganredmet (Redmet), Kazakhstan’s 


. state-owned rhenium producer, received rhenium-bearing 


residues from the Dzhezkazgan Copper Works mine and smelter 


м complex in Kazakhstan. Dzhezkazgan was controlled by Kazakh 


Copper, and its parent Samsung Corp., which received 50% of 


. Redmet's production as payment for the rhenium residues. A 


disagreement, beginning in 2007, between Kazak Copper and 
Redmet resulted in rhenium production slipping from 8 t in 2006 
to an estimated 3 t in 2009. The Dzhezkazgan plant was also 
expected to undergo refurbishment in 2010, which was expected 
to further decrease rhenium production (Kazakhmys plc, 2010). 
Poland. —KGHM Ecoren S.A. (Lubin) announced that 
the construction of the technological line for rhenium metal 
recovery from APR at the Legnica Technological Park LETIA 
was expected to be completed by early 2010. According to the 
company, the Glogów copper mill in southwestern Poland has 


‚ Europe's only facility for recovering rhenium from industrial 


waste. The project was launched in September 2007 on the 
basis of a rhenium recovery method developed by KGHM 

and the Institute of Non-Ferrous Metals in Gilwice, Poland. 

The innovative rhenium recovery technology used is based on 
recycling acid effluents, with the recovery of the APR from 

acid solutions containing the metal. In 2009, production of APR 
decreased to 3.5 t from 4.9 t in 2008 (KGHM Ecoren S.A., 
2009). Poland's rhenium production is mostly committed on 
long-term contracts to British customers Rolls-Royce Group plc 
and Johnson Matthey plc (Metal-Pages, 2009b). 


Outlook 


The global economic downturn, particularly in North America 
and Europe, severely affected the major markets for rhenium 
and world rhenium demand dropped by 16% in 2009. In 2010, 
rhenium demand is expected to recover. The United States is 
the world's largest producer of aerospace superalloys and is, 
therefore, the largest consumer of rhenium (Roskill Information 
Services Ltd., 2010, p. 34). With the top three consumers 
alone—GE, Pratt & Whitney, and Cannon Muskegon Corp.— 
consuming an estimated 45 t/yr of rhenium, more developments 
like Poland's new rhenium facility are needed. 

As the life cycle of turbine blades in jet engines is 
approximately 10 years, significant quantities of second- 
generation blades (396 Re) are accumulating.Technology 
is beginning to be developed to allow recycling of 
second-generation blades for recovery of rhenium that can 
be used in the manufacture of new third-generation blades, 
potentially reducing requirements for virgin rhenium by about 
3076. The majority of rhenium recycling is currently performed 
In Germany and the United States, but significant amounts are 
also being recovered in Estonia and Russia. 

Potential molybdenum producers continued to look at ways to 
increase the value of future production since the collapse in the 
molybdenum price. For some, producing byproduct rhenium is 
a strong possibility. Perhaps the greatest potential for increased 
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rhenium production lies in the molybdenum concentrates that 
are presently being roasted in facilities that are not equipped to 
recover the rhenium values. For example, Rio Tinto’s new MAP 
facility would allow Rio Tinto to recover approximately 3 to 5 
t/yr of rhenium, potentially increasing U.S. rhenium production 
by more than 50%. 
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Production” _ 
Apparent consumption" 
Imports: 
Metal —— 
^ Ammonium perrhenate 
"Estimated. "Revised. — 


— EE 


TABLE 1 
SALIENT U.S. RHENIUM STATISTICS' 


! Data are rounded to no more than three significant digits. 


?Rhenium contained in molybdenite concentrates, based on c 


Data rounded to two significant digits. 


3Calculated as production plus imports minus exports and industry stock changes. 


TABLE 2 


(Kilograms, gross weight) 
~~ E NEN ME NEU 
7900 /— — 8100 . _ 7,100 AM _ 1,900 rs _ 5.600 
30,200 ' 40,2005 | .. 38.800 JN 40,6007 30,500 
al 800 __ _ 2200 _ 30,500 __ 35900 _ 21,500 
10300 — _ 24,300 _ 15,100 — | 11200 — 14,300 


alculations by the U.S. Geological Survey. 


U.S. IMPORTS FOR CONSUMPTION OF RHENIUM METAL, BY COUNTRY’ 


____ ___ Country 
Belgium i 
Canada 

Chile 

China 

France 

Germany 
Guadeloupe 


Japan 
Reference 
United Kingdom 


Total 
-- Zero. 


— 


— 2008 ~~ 2009 _ 

Gross weight | Value "Gross weight - — Value 
(kilograms) _ (thousands) _ (kilograms) (thousands) 
m 157 $192 - = 
és 39 $73 
28,500 55,800 20,100 47,200 
Е 12 60 -- = 
419 673 - = 
1,640 7,090 1,030 3,820 
| 4 - = 
13 38 -- = 
5,060 8,450 219 1,940 
30 462 H9. „б 
35,900 72,800 21,500 53,00 


1 
Data аге rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 
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ТАВГЕ 3 
U.S. IMPORTS FOR CONSUMPTION OF AMMONIUM PERRHENATE, BY COUNTRY! 


и | |. 2008 | | 200 — 
Gross weight | Маше Gross weight — Маше — 
Country : (kilograms) ( thousands) (kilograms) (thousands) ү 
Belgium | 162 7 ТОНИНИ 
сме о 246 776 ' 4,800 5361 
China — 1,350 6.080 ' н М 
Germany — 214 1,220 2 = 
Kazakhstan — 8,890 15,100 E x 
Korea, Republic of ЕЕН 4 I3" 3s На 
Mongolia о 238 753 ' 2,390 180 
Netherlands — - - | 4 
Poland m -- -- 1,870 698 
Russia _ i NEM u i 100 314 E = 
United Kingdom ti 6 5,260 12,400 
Total © 11200" 24,200 14300 13,700 


"Revised. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 


TABLE 4 
RHENIUM: ESTIMATED WORLD PRODUCTION, BY COUNTRY”? 


(Kilograms) 

| Country —— |. 2005 | 20060 72007 2008 299 
Атета — 1.200 1,200 400 ' 400' 400. 
Canada MEN 1,300 1,200 1,200 1.600 1,800 
Chile’ ME 21,500 ' 19,800 22,900 27,600 25,000 
Kazakhstan —— | 8,000 8,000 5,500 ' 5,500 ' 3.000 
Реги "n" ПИ 5.000 5.000 5.000 5,000 5.000 
Ројапа“ | MEN - 1,040 2,420 ° 3,390 > 2.420 $ 
Rusia 1,400 1,400 1,500 1,500 1,500 
United States^^ —— | 7,900 8,100 7,100 7,900 S406 
Uzbekistan m MM NA NA NA NA NA 
Other — | 1000 — 1000! |. 1,500 ' 2,000 ' 1,500 

Total 47,300" — 46700" 47.5007 54900" 46200 - 


'Revised. NA Not available. -- Zero. = 
'World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown 
?Table includes data available through June 27, 2010. l 
"Data revised based on new information from Comisión Chilena del Cobre; also includes rhenium content from 
Mexico processed at Molymet in Chile. 

"Reported figure. 

*Data based on new information from KGHM Ecoren S.A. Calculated based on 69.2% rhenium content of 


ammonium perrhenate. 
Calculated rhenium contained т molybdenite concentrates. Data rounded to two significant digits 
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SALT 
By Dennis S. Kostick 


Domestic survey data and tables were prepared by Martha L. Jackson, statistical assistant, and the world production table 
was prepared by Glenn J. Wallace, international data coordinator. 


The United States had been the world's leading salt producing 
nation until 2005, when China surpassed the United States to 
become the leading producing country in the world. Total U.S. 
salt production in 2009 decreased by 496 to 46 million metric 
tons (Mt) compared with that of 2008 (table 1). According to 
U.S. Geological Survey (USGS) data for 2009, 27 companies 
operated 60 salt-producing plants in 16 States. Of these, 

10 companies and 14 plants produced more than 1 Mt each 
and accounted for 92% and 69%, respectively, of total U.S. 
production and accounted for 89% and 44%, respectively, 
of total value. Several companies and plants produced more 
than one type of salt. In 2009, 11 companies (25 operations) 
produced salt brine; 11 companies (15 operations), rock salt; 
10 companies (13 operations), solar-evaporated salt; and 7 
companies (17 operations), vacuum pan salt. 

The five leading States were, in descending order of total salt 
sold or used, Louisiana with 31%: Texas, 2196; New York, 14%; 
Kansas, 6%; and Utah, 5%. Other Eastern States (Alabama, 
Michigan, Ohio, Tennessee, Virginia, and West Virginia) 
accounted for 2096 of the domestic total salt sold or used. Other 
Western States (Arizona, California, Nevada, New Mexico, and 
Oklahoma) represented 3% (table 5). 

Salt, also known as sodium chloride, comprises the elements 
sodium and chlorine. Sodium is a silver-colored metal that is so 
unstable that it reacts violently in the presence of water; chlorine 
is à greenish-colored gas that is dangerous and may be lethal. 
Yet combined, these two elements form sodium chloride, which 
is a white-colored compound essential to life itself. Virtually 
every person in the world has some direct or indirect contact 
with salt daily. People routinely add salt to their food as a flavor 
enhancer or apply rock salt to walkways to remove ice in the 
winter. Salt is used as feedstock for chlorine and caustic soda 
manufacture. These two inorganic chemicals are used to make 
many consumer-related end-use products, such as polyvinyl 
chloride (PVC), a plastic made from chlorine, and paper-pulping 
chemicals manufactured from sodium hydroxide (caustic soda). 


Production 


U.S. production and sales data for salt are developed by the 
USGS from an annual voluntary survey of U.S. salt-producing 
Sites and company operations (table 2). Production refers to the 
quantity of salt mined or manufactured that is available for sale. 
Salt sold or used is the quantity of salt that was sold directly 
to customers or used by the salt producer, which usually is а 
chloralkali (chlorine and sodium hydroxide) manufacturer. The 
data in table 2 are rated capacities for mines and refineries as of 
December 31, 2009. Rated capacity is defined as the maximum 
quantity of product that can be produced in a period of time on 
а normally sustainable long-term operating rate, based on the 
physical equipment of the plant, and given acceptable routine 
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operating procedures involving energy, labor, maintenance, and 
materials. 

Of the 27 companies to which a canvass form was sent, 26 
responded, representing 9196 of the totals shown in this report. 
Data for the nonrespondent was estimated based on its prior 
responses to previous annual surveys, the 2009 production 
estimate survey, or brine production capabilities for chloralkali 
manufacture based upon published chlorine production 
capacities [1.75 metric tons (t) of salt required per ton of 
chlorine capacity]. 

The structure of the U.S. salt industry has changed throughout 
the years. In 1970, 50 companies operated 95 salt-producing 
plants in the United States. Market competition, increased 
energy and labor costs, less expensive imports, fluctuations in 
currency exchange rates, and an excess of production capacity 
(resulting in the downsizing of the industry through mergers and 
acquisitions) reduced the number of operations in the industry to 
27 companies and 60 plants by 2009. 

The four types of salt that are surveyed are classified 
according to the method of recovery as follows: rock salt, from 
the surface or underground mining of halite deposits; solar salt, 
from the solar evaporation of seawater, landlocked bodies of 
saline water, or primary or byproduct brines; vacuum pan salt, 
from the mechanical evaporation of a purified brine feedstock: 
and brine, from the solution mining of underground halite | 
deposits. Data for brine production and consumption represent 
the anhydrous salt content only and not the weight of the water 

Mechanical Evaporation.—Vacuum pan salt is not mined | 
but is a type of salt produced using mechanical evaporation 
technology. Vacuum pan salt production was 4.03 Mt in 2009 
which was a 4% decrease compared with the 2008 revised t | 

| otal 

of 4.20 Mt. The mechanical evaporation of salt by the vacuum 
pan process is dependent on the number and size of the va 
crystallizers operating in series. Rated capacities in table 2 
are usually easier to establish because of the proven des; 
performance of the equipment. is 
make scum pans vial e ту be шей to 

| кү Кыз: отезис vacuum pan s It; 
obtained from solution mining of underground salt f й ри 
Vacuum pan salt is obtained by dehydrating brine ae 
alone or in combination with a vacuum. The б бын 


sale included 
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Co. In September 2009, with the approval of the U.S. Federal 
Trade Commission, Dow sold off the salt business to K+S 
Aktiengesellschaft (formerly Kali und Salz GmbH) of Germany, 
establishing K+S as the leading salt producer in the world. The 
net cash payment for the acquisition was $1.576 billion (CBS 
Interactive Business Network, 2009; K+S Group, 2009). 

Rock Salt.—Rock salt is mined by the room-and-pillar 
method, which is similar to that used in coal and trona mining. 
Additional information about rock salt mining can be found in 
the salt chapter in Minerals Yearbook 2006. 

Because the majority of rock salt was used for deicing, 
the operating rate of rock salt facilities fluctuated with the 
demand for deicing salt, again dependent on the severity of 
winter weather conditions. During periods of strong demand, 
production levels often achieve, or exceed in certain situations, 
the rated capacities. Full mine capacity generally is a function 
of the hoisting capabilities of the mine. Assuming that the work 
week is 5 days (250 workdays per year), two working shifts 
and one maintenance shift per day. and at least one short-term 
planned turnaround for the mine and mill per year, table 2 lists 
the production capacities for domestic rock salt operations. In 
2009, rock salt mining was 20.3 Mt, a 394 decrease compared 
with the 2008 revised total of 20.9 Mt. 

Solar Evaporation.—Solar salt production was 3.88 Mt in 
2009, which was a 5% decrease from the revised 2008 total 
of 4.07 Mt. Solar evaporation uses the wind and the sun to 
evaporate the water and is an effective method of producing 
solar salt in areas of high evaporation and low precipitation. 
Additional information about solar salt production can be found 
in the 2006 salt Minerals Yearbook chapter. 

Because evaporation rates must exceed the precipitation 
rates, the climatic conditions and geographic locations of solar 
evaporation facilities are critical to the successful production 
and harvesting of solar salt. Therefore, rated capacities in table 2 
generally are based on the historical evaporation patterns within 
a region and vary depending on the location and the surface 
acres of the evaporation ponds. Only unpredictable seasonal 
precipitation and market conditions usually affect the production 
rates of the facilities. 

Solution Mining.—U.S. salt brine production in 2009 was 
17.8 Mt, which was about 6% less than the 2008 total of 18.9 
Mt. This was the second consecutive year that total brine 
production did not exceed rock salt production. The brine 
capacities for table 2 are difficult to derive because they are 
based on the variabilities of the injection rate of the solvent 
and the solubility rates of the underground salt bodies, both of 
which determine the quantity of brine produced. In turn, these 
production levels are usually dependent on the demand for the 
products that the brine is being used to manufacture. Brine 
capacity is assumed to be equal to the amount of annual brine 
production. In order to avoid revealing company proprietary 
data, individual company brine capacities are not included in 
table 2. 

Solution mining is used to obtain a sodium chloride feedstock 
for vacuum pan salt production and for chlorine, caustic 
soda, and synthetic soda ash (excluding the United States) 
manufacture. The quantity of underground salt dissolved and 
recovered as brine to make vacuum pan salt usually is not 
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reported as primary salt production; only the quantity of vacu salt for 


pan salt manufactured is reported. The quantity of brine used | usu 
to make chloralkali chemicals is reported as either the amount domes! 
of captive brine used or brine sold. The chemical industry produc 
is the leading consumer of salt brine worldwide. Additional soda a 
information about salt brine production can be found in the 20: United 
salt Minerals Yearbook chapter. n | 
Consumption of whi 
was {0 


In 2009, apparent consumption (salt sold or used plus import 
minus exports) was 56.4 Mt, whereas reported consumption 
(sales or use as reported by the salt companies, including their 
imports and exports) was 45 Mt. Although these two measur | 
of consumption аге not necessarily expected to be identical, de 
normally are similar. Apparent consumption normally 5 great 
than reported consumption because apparent consumption 
includes additional quantities of salt imported and exported 
by nonsalt-producing companies, such as some chloralkal 
operations and salt distributors. Reported consumption = 
statistics are those reported only by the domestic salt produci 
companies. 

The direct and indirect uses of salt number about 14,000 
according to industry sources. The USGS annually surveys 
eight major categories comprising 29 end uses. The 200 | 
reported percentage distribution of salt by major end use %® 
chemicals, 40%; ice control, 3896; distributors (grocery a | 
other wholesalers and retailers, and 50 forth), 8%; i 
and food processing, 4% each; and general industrial, 0 ү 
uses combined with exports, and primary Water treatment. | 
each; (table 6). Distributors represented a substantia! а 
salt sales by the salt industry; all this salt is wine. 
to many different end users. For a more complete analys 
end-use markets, specific sectors of distribution 11 
be combined, such as agricultural and water treatment | 
agricultural and water conditioning distribution, 

Aside from the different types of salt, there are var! 
distinctions in the packaging and applications 0 58 : 
human consumption 15 packaged in different size co р 
for several specialized purposes. Table salt may con 
potassium iodide as an additive, which provides as | 
iodine that is essential to the oxidation processes in | pl 
Kosher salt, sea salt, condiment salt, and salt table 
varieties of salt. nr need 

Agricultural Industry.—Bamyard and grazing ^ “In 20 
supplementary salt rations to maintain proper nutri “tl 
1.21 Mt of salt was sold to the agricultural indu pt ogra 
feed and water conditioning salt are made into 2> 
(50-pound) pressed blocks. Iodine, sulfur, trace 
and vitamins are occasionally added to salt 
nutrients not found naturally in the diet of се 
Salt is also compressed into pellets that аге use 
conditioning. 

C hemical Industry. —Fot most years, the ee | 
of salt, primarily as salt brine, is the chemica dn ae 
brine is extracted from natural underground sall omes) 
or solution-mined halite deposits (salt beds of 
or produced through the dissolution of solar Sa" 


· ; : ajor € 
industry, the chloralkali sector remains the та) 


Salt 
manuf 
ош 


for water 
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salt for manufacturing chlorine, coproduct sodium hydroxide 
(caustic soda), and synthetic soda ash. Since 1986, when the last 
domestic synthetic soda ash plant was closed because of high 
production costs and competition with less expensive natural 
soda ash, no synthetic soda ash has been manufactured in the 
United States; many countries, however, still produce synthetic 
soda ash and use vast quantities of salt brine as feedstock. Total 
salt sold or used by the chemical industry was 17.9 Mt, in 2009 
of which 16.7 Mt was for chloralkali manufacture and 1.24 Mt 
was for other chemical uses (table 6). 

Salt is used as the primary raw material in chlorine 


4 manufacture because it is an inexpensive and widely available 


source of chlorine ions. For sodium hydroxide production, 
salt is the main source of sodium ions. Chlorine and caustic 


· soda are considered to be the first generation of products 


made from salt. These two chemicals are further used to 
manufacture other materials, which are considered to be the 
second generation of products made from salt. Although 

most salt brine is produced by the same companies that use 

it, many chloralkali manufacturers now purchase brine from 
independent brine supply companies. In certain cases, brine is 
produced by a chemical company that uses some of it and sells 
the excess to neighboring competitors. According to industry 
sources, about 48% of the salt used to manufacture chlorine 
was captive (produced by the chloralkali companies) and 3196 
was purchased brine; domestically purchased solar salt and rock 
salt made up 12% of the supply, and imported rock, solar, and 
vacuum pan salt, 9%. 

In 2009, according to the U.S. Census Bureau, 8.52 Mt of 
chlorine and 6.57 Mt of sodium hydroxide (caustic soda or lye) 
were produced in the United States (U.S. Census Bureau, 2010). 
Based on the industry average ratio of 1.75 t of salt required 
to produce 1.0 t of chlorine and 1.1 t of coproduct sodium 
hydroxide, the chlorine and caustic soda industry consumed 
about 14.9 Mt of salt for feedstock. Reported consumption 
of total domestic and imported salt for chlorine manufacture 
was 16.7 Mt (table 6). Typically, the difference between the 
calculated and reported quantities was the amount of salt not 
reported to the USGS from imports or captive brine production 
of chloralkali producers, although in 2009, the difference was 
about 2 Mt. This difference may be because of unreported 
chlorine production data. 

Salt is also used as a feedstock in chemical plants that make 
sodium chlorate, metallic sodium, and other downstream 
chemical products. In powdered soaps and detergents, salt is 
used as a bulking agent and a coagulant for colloidal dispersion 
after saponification. In pharmaceuticals, salt is a chemical 
reagent and is used as the electrolyte in saline solutions. 

It is used with sulfuric acid to produce sodium sulfate and 
hydrochloric acid. The “Other chemical” subsector is relatively 
small, representing about 7% of domestic salt sales for the entire 
chemical sector and only 3% of total domestic salt consumption. 

The consumption of salt for metallic sodium has declined 
during the past several years. E.I. du Pont de Nemours and 
Co. was the sole manufacturer of metallic sodium in the 
United States. The domestic market for metallic sodium 
decreased because sodium metal was no longer needed for the 
Production of leaded gasoline. The leading use of sodium was 
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for sodium borohydride production, which is the feedstock for 
sodium dithionite that is used as a reductive bleaching agent 

by the pulp and paper industry. Sodium metal also is used to 
manufacture sodium azide, which is used in automotive air bags. 
Other potential uses of sodium metal are in the remediation 

of chemical weapons, chlorofluorocarbons, pesticides, and 
polychlorinated biphenyls. 

Distributors.—A large amount of salt is marketed through 
various distributors, some of which specialize in agricultural 
and water treatment services—two sectors in which the salt 
companies also have direct sales (table 6). Distributor sales 
also include grocery wholesalers and (or) retailers, institutional 
wholesalers, U.S. Government resale, and other wholesalers and 
retailers. Total salt sold to distributors was 3.91 Mt in 2009. 

Food Processing. —Every person uses some quantity of salt 
in food. The salt is added to the food by the food processor 
or by the consumer as a flavor enhancer, preservative, binder, 
fermentation-control additive, texture-control agent, and color 
developer. This major category is subdivided, in descending 
order of salt consumption, into other food processing, meat 
packers, canning, baking, dairy, and grain mill products. Total 
salt sold for food processing was 1.72 Mt in 2009. 

In meat packing, salt is added to processed meats to promote 
color development in bacon, ham, and other processed meat 
products. As a preservative, salt inhibits the growth of bacteria 
which would lead to spoilage of the product. Salt acts as a | 
binder іп sausages to form a binding gel made up of meat 
fat, and moisture. Salt also acts as a flavor enhancer and s a 
tenderizer. 

In the dairy industry, salt is added to cheese as a color- 
fermentation-, and texture-control agent. The dairy subsector 
includes companies that manufacture creamery butter. 
condensed and evaporated milk, frozen desserts, ice cream 
ids s о еы and specialty dairy products. 

ing, | y added as a flavor enhancer and 
preservative. It also is used as a carrier for other ingredients 
dehydrating agent, enzyme inhibitor, and tenderizer. | 
| In baking, salt is added to control the rate of fermentation 
p bread dough. It also is used to strengthen the gluten (the 
elastic protein-water complex in certai 
enhancer, such as a is on baked т" енем 

The food-processing category also contains grain mill 
products. These products consist of milling flour and rice and 
CE cereal breakfast food and blended or prepared 
v dud food processing" category, salt 1$ used mainly 

7 g agent. This category includes miscellaneo 
establishments that make food for human consumptio = 
as potato chips and pretzels) and for domestic pet =. a: 
(such as cat and dog food). HOD 
They incide nee aia we of sare diverse 
; ERE | of quantity consumed oth 
industrial applications, oil and gas exploration, textil mc 
dyeing, pulp and paper, metal processing tannin У 
treatment, and rubb | ше 

; er manufacture. Total salt sold to thes 

sectors was 792,000 t in 2009. у 

In oil and gas exploration, salt i | 
of drilling fluids Hl pei a it EROR а 

. o flocculate and 


increase the density of the drilling fluid to overcome high 
downwell gas pressures. Whenever a drill hits a salt formation, 
salt is added to the drilling fluid to saturate the solution and to 
minimize the dissolution within the salt stratum. Salt is also 
used to increase the set rate of concrete in cemented casings. 

In textiles and dyeing, salt is used as a brine rinse to separate 
organic contaminants, to promote “за пр out" of dyestuff 
precipitates, and to blend with concentrated dyes to standardize 
them. One of its main roles is to provide the positive ion charge 
to promote the absorption of negatively charged ions of dyes. 

In metal processing, salt is used in concentrating uranium оге 
into uranium oxide (yellow cake). It also is used in processing 
aluminum, beryllium, copper, steel, and vanadium. 

In the pulp and paper industry, salt is used to bleach wood 
pulp. It also is used to make sodium chlorate, which is added 
along with sulfuric acid and water to manufacture chlorine 
dioxide, an excellent oxygen-based bleaching chemical. 

The chlorine dioxide process, which originated in Germany 
after World War 1, is becoming more popular because of 
environmental pressures to reduce or eliminate chlorinated 
bleaching compounds. 

In tanning and leather treatment, salt is added to animal hides 
to inhibit microbial activity on the underside of the hides and 
to attract moisture back into the hides. In rubber manufacture, 
salt is used to make buna, neoprene, and white types. Salt brine 
and sulfuric acid are used to coagulate an emulsified latex made 

from chlorinated butadiene. 

Ice Control and Road Stabilization.—\n 2009, U.S. 
consumption of salt for this application was 16.9 Mt, which was 
about 25% less than that of 2008. This decrease was attributed 
to the reduction of municipal inventories from those of 2008. 
Additional imports of rock salt by the salt companies were 
available if needed during 2009. 

Salt is an inexpensive, widely available, and effective ice 
control agent. It does, however, become less effective as the 
temperature decreases below about 6.5? C to 9.5? C (15? F to 
20? F). At lower temperatures, more salt must be applied to 
maintain higher brine concentrations to provide the same degree 
of melting. Most winter snowstorms and ice storms happen 
when temperatures are between 4? C and 0° C (25? F and 32? 
F), the range in which salt is most effective. 

In highway deicing, salt has been associated with corrosion of 
bridge decks, motor vehicles, reinforcement bar and wire, and 
unprotected steel structures used in road construction. Surface 
runoff, vehicle spraying, and windblown actions also affect soil, 
roadside vegetation, and local surface water and groundwater 
supplies. Although evidence of environmental loading of salt 
has been found during peak usage, the spring rains and thaws 
usually dilute the concentrations of sodium in the area where 
salt was applied. 

The quantity of salt consumed for road deicing each year is 
directly related to the severity of the winter weather conditions. 
Long-range forecasting of salt consumption in this application 
is extremely difficult because of the complexities in long-range 
forecasting of the weather. 

Salt also is added to stabilize the soil and to provide firmness 
to the foundation on which highways are built. The salt acts 
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to minimize the effects of shifting caused in the subsurface by af rans 


changes in humidity and traffic load. shipmer 

During the winter of 2008-09, many municipalities across the | most 
nation reported apparent shortages of rock salt and significant River a 
increases in rock salt prices compared with those of the previous | araile 
winter, In late 2009, the situation had reversed itself when handle¢ 


supplies became more available at lower prices (WFMI, 2009). десе 
Questions raised in 2008 regarding the shortage of salt and Tos 
the high prices of rock salt concerned several State government come с 
officials, who were skeptical and initiated various investigations 
of potential price-fixing by suppliers. One extensive 
investigation by the office of the Illinois Attorney General found 
no evidence of price fixing or illegal conduct by the road salt 
suppliers but rather procedural problems with their procuremet 
process (Hilkevitch, 2009). Many municipalities waited until 
the summer months to solicit bids from the salt suppliers for 
the upcoming winter. As a result, some municipalities foun 
themselves without any salt because other transportation 
departments had submitted their requests earlier so the salt — 
companies could have the necessary time to schedule producto 
and delivery times. For 2009, many State and local agencies 
sought bids as early as March to guarantee their requests #00 
be received in plenty of time for the next winter (Farkas, 20 } 
Water Treatment.—Many areas of the United States have 
hard water, which contains excessive calcium and magnesium 
ions that contribute to the buildup of a scale or film of alkaline 
mineral deposits in household and industrial equipment = 
pipes. Commercial and residential water-softening units use 
salt to remove the ions that cause the hardness. The jen 
ions captured on a resin bed are exchanged for the calcium | 
magnesium ions. Periodically, the water-softening unt a | 
ђе recharged because the sodium ions become depleted. pe 
added and dissolved, and brine replenishes the lost sodium И | 
In 2009, 1.01 Mt of salt was sold for primary water treat 
and an additional 469,000 t was sold for water conditioning 


distribution. 
Stocks 


Because bulk salt is stored at many different ot a 
as plants, ports, terminals, and warehouses, data 01 Bs ў 
of salt stockpiled by ће salt industry are not reliable € un 
formulate accurate inventory totals; however, ани ventori 
producers were estimated to be 2 Mt, and consumer 5 
also were estimated to be high. Most of these 1nV distribulo 
were imported rock salt and solar salt. Many salt als 
municipalities, road deicing contractors, 54 
States stockpiled additional quantities of sa 
of adverse weather conditions. Deicing "a 
reduced by yearend 2009 because of moderate y5 above. salt 
weather during late 2009. For the reasons aoe It 
stocks are assumed to be the difference between 52 tion. 
and salt sold or used in calculating apparent consum? 


Transportation 


у ot often 
Because the locations of the salt supplies i i cost. 
near consumers, transportation may be ш onomic means 
Pumping salt brine through pipelines 15 an ес 
20% 
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of transportation but cannot be used for dry salt. Large bulk 
shipments of dry salt in ocean freighters or river barges are low 


· in cost but are restricted in points of origin and consumption. 
- River and lake movement of salt in winter is often severely 
``} curtailed because of frozen waterways. As salt is packaged, 


handled, and shipped in smaller units, the costs increase and are 


. reflected in higher selling prices. 


Transportation costs significantly add to the price of salt. In 


: some cases, shipping costs are higher than the actual value of 


the salt. Ocean vessels can transport greater quantities of salt 


^ than barge, rail, or truck shipments. Transoceanic imports of 


+ A 
he: ры d 
А C! а 


salt have been increasing in some areas of the United States 
because they are more cost competitive than salt purchased from 
domestic suppliers using barge, rail, or truck transportation. One 
important factor that often determines the quantity of salt that 
can be imported is the depth of the channels and the ports; many 
ports are not deep enough to accommodate larger ships. 


Prices 


The four types of salt that are produced have unique 
production, processing, and packaging factors that determine the 
selling prices. Generally, salt sold in bulk is less expensive than 
salt that has been packaged, pelletized, or pressed into blocks. 
Salt in brine is the least expensive salt sold because mining and 
processing costs are less. Vacuum pan salt is the most expensive 
because of the higher energy costs involved in processing and 
the purity of the product. 

Price quotations are not synonymous with average values 
reported to the USGS. The quotations do not necessarily 
represent prices at which transactions actually took place or bid 
and asked prices. The average annual values, as collected by the 
USGS and listed in table 8, represent a national average value 
for each of the types of salt and the various product forms. 


Foreign Trade 


Under Harmonized Tariff Schedule of the United States 
(HTS) nomenclature, imports are aggregated under one category 
named “Salt (including table and denatured salt) and pure 
sodium chloride, whether or not in aqueous solution, seawater." 
The same classification also applies to exports. The HTS code 
for salt is 2501.00.0000. The trade tables in this report list the 
previous and current identification codes for salt. Although 
several other HTS codes pertain to various salt classifications, 
the United States aggregates shipments under one code because 
the sums of individual subclassifications fail to meet the 
minimum dollar requirements necessary for individual listings. 

Based on U.S. Census Bureau data for 2009, the United States 
exported 1.45 Mt of salt; this was a 4096 increase compared 
with that of 2008 (table 9). In 2009, the majority of exports 
(94%) were to Canada. Salt was shipped to 86 countries through 
21 customs districts; the Detroit, MI, district exported the most 
and represented 83% of the U.S. total (table 10). Based on U.S. 
Census Bureau statistics, the United States imported 14.7 Mt 
of salt from 48 countries in 2009, which was 7% more than 
Was imported during 2008 (table 1 1). Canada was the leading 
Source of imports, representing about 40% of total imports, 
followed closely by Chile (35%). Table 12 lists the imports 
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of salt by customs districts. Of the 39 customs districts that 
imported salt in 2009, the New York, NY, customs district was 
the largest in terms of tonnage, accounting for about 18% of 
the total, followed by Detroit, MI (13%); Boston, MA (11%); 
Milwaukee, WI (10%); Chicago, IL (8%); Philadelphia, PA 
(8%); and Portland, ME (6%). The quantity of imported salt was 
about 10 times that of exports. Net salt imports also represented 
about 26% of U.S. apparent consumption. This indicates the 
magnitude of the U.S. reliance on salt imports. The majority 

of imported salt was brought into the country by foreign 
subsidiaries of major U.S. salt producers. Generally, imported 
salt can be purchased and delivered to many U.S. customers 

at prices lower than the comparable domestic product because 
production costs are lower abroad, currency exchange rates may 
favor the price of imported salt rather than the price of domestic 
salt, and ocean freight rates are less expensive than overland rail 
or truck rates. 


World Review 


Table 13 lists world salt production statistics for 113 nations 
based on reported and estimated information. In 2009, the 
total estimated world production increased to about 276 Mt. 
The United States remained a leading salt-producing country, 
representing 17% of total world output. China has rapidly 
increased its production. In 2009, estimated salt production in 
China was about 58 Mt, making it the leading salt producer in 
the world, or about 21% of total world Output. 

Most countries possess some form of salt production 
capability, with production levels set to meet their own domestic 
demand requirements and with additional quantities available 
for export to other countries, Many developing nations tend to 
develop their agricultural resources to feed their population first 
Utilization of easily extractable mineral resources follows, and | 
salt is one of the first mineral commodities to be mined Some 
countries, such as the United States, import a substantial amount 
of salt to meet total demand requirements because of eco ic 
factors, as previously discussed. idis 

Djibouti. —At Lake Assal between the cities of Tadjoura and 
Yoboki, Salt Investment S.A. built a new salt plant to serve th 
markets in eastern Africa. The country had provided Ethiopi ` 
with salt until Ethiopia imposed а 53% tariff on imports 3s 
from Djibouti in 2004 which affected salt Edu Trad ге 
relations improved between the nations in 2006. The =. a 


project was expected to begin in mid- 
20 p gin in mid-2010 (Industrial Minerals, 


Outlook 


The U.S. salt industry continued | | 
terms of increased Dic Mn ы водо In 
їп salt. Despite the closing and idling of some chlori rn 
since 2007 and the Nation's economic problems, th ne plants 
chlorine facilities ran at lower capacity util a: e remaining 
reducing chlorine and caustic soda production a a thereby 
brine production and consumption. Because the chlo s salt 
industry 15 energy intensive, any increase in ene В kali 
likely to reduce chlorine manufacture as wel] NA ibas Is 


Solar salt and vacuum pan salt production and === Ine usage. 


mption 


have been constant and аге expected to remain stable. U.S. salt 
production is expected to remain at the 2009 level through 2015. 
Rock salt production and consumption are heavily dependent 

on the severity of winter weather. Although the severity of the 
weather is virtually impossible to accurately forecast far in 
advance, the supplies of salt, from either domestic or imported 
sources, are more than adequate 10 meet any anticipated increase 
in demand. 

Because salt is a relatively low-value commodity, the shipping 
cost for oceanic, rail, or truck transportation can be an important 
determining factor when attempting to secure supply sources 
from either domestic or foreign locations. If energy prices 
increase, one mode of transportation may be more cost-effective 
than others. Excluding deicing salt, domestic salt consumption 
may fluctuate but is likely to continue to increase in accordance 
with population growth. U.S. total salt production is expected to 
be an estimated 46 Mt in 2010. 
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Quantity 
Value 


Шейше ^ 
_ Production: 

Е Вппе | 
Rock. 


Solar 


_ Vacuum and open pans № 


Value 


| Е Quantity — i 


Value 


i Imports for consumption: - 
Consumption: | © 
ка Apparent? NEM 
Reported 
World, production 


‘Revised. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


Excludes Puerto Rico. 


*Sold or used plus imports minus exports. 


TABLE 1 
SALIENT SALT STATISTICS! 


(Thousand metric tons and thousand dollars) 


40,600 
1,310,000 


973 
54,900 


9,490 
163,000 


49,100 
42,400 


259,000 ' 


ТАВГЕ 2 
U.S. SALT COMPANIES BY PRODUCTION CAPACITY, LOCATION, AND TYPE IN 2009 


(Thousand short tons) 


Vacuum and 
Company Rock _ Solar ‚ Ореп Pans — _ Brne _ 
American Rock Salt Co., Hampton Corners, NY. Е 4,500 -- e RS 
Cargill, Inc.: | 
Akron, OH Е eee = ш 350 uU 
| _ Avery Island, LA - DEN 2,700 = " (9 
Breaux Bridge, LA _ i Е ИН == = 200 ~ 
Cleveland, OH | ы БЕ р а 4,000 us e т 
| Freedom, OK | ar L -- 300 Е а 
_ Јаке Point, UT m - 800 - - 
К NY о О 2.400 -- - s 
| Hutchinson, KS MM = | -- = 450 " 
Newark, CA 7 КО -- 750 150 0) 
St. Clair, Ml 7 г E 425 - 
| Watkins Glen, NY — | Е -- 450 E 
с orpus Christi Brine Services, Inc., Benavides, TX -- -- = (0 
Detroit Salt Со. LLC, Detroit, MI 1,500 -. - © 
Dow Chemical Co., The: | 
_ Freeport, TX | ve Е -- q 
Plaquemine, LA StS | 2: = -- (1) 
E.I. duPont de Nemours, New Johnsonville, TN sk Se 230 3 
Huck Salt Co., Fallon, NV | 20 = -- = 
Hutchinson Salt Co., Hutchinson, KS. Пи 750 - -- = 
Independent Salt Co., Kanapolis. KS. 750 -- B 7 
Key Energy Services, LLC, Hobbs, NM? B -- -- = (1) 
Lyons Salt Co., Lyons, к Е | 600 z -- = 
Moab Salt, Inc., Moab, UT | е 250 5 - 
Morton International, Inc.: | m = 
| Еаїгроп, OH . Е | s 2.000 = -- D 
| Glendale, АА NS и 150 T - 
Grand Saline, TX СЛ 0- 400 " 150 - 
Е Grantsville, UT n 500 == > 
_ Manistee, MI. Ри T 360 = 
Rittman, OH “С=С ке " » 600 -- 
_ Silver Springs, NY _ | СС = " 375 (1) 
_ South Hutchinson, KS | I _ T 350 -- 
Weeks Island, LA КЛ T 1,800 = " (1) 
The Mosaic Co., Hersey, МР Же = 300 = 
New Mexico Salt and За Согр., Loving, NM = 100 -- = 
North American Salt Со.“ 
_ Cote Blanche, LA Мас = 3.500 Е М - 
_ Lyons, KS uu __ Е " 425 РУ 
_Ордеп, Ur PARADE = 1,500 a - 
Occidental Chemical Corp., Wichita, KS ^L _ = (0 
Olin Corp., McIntosh, AL a " (1) 
РРО Industries, Inc.: 7 7 
Lake Charles, LA Doon Е (1) 
E New Martinsville, WV < E E " (1) 
Зее footnotes at end of table. m qus села ава 
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TABLE 2—Continued 
U.S. SALT COMPANIES BY PRODUCTION CAPACITY, LOCATION, AND TYPE IN 2009 


(Thousand short tons) 


—— ms — a M ——— ee — ———À———À—————À —————À————————————————— 
Vacuum and 


Company Rok _ Solar Open Pans Brine 


Redmond Clay & Salt Co., Inc., Redmond, UT — 150 Е B 
Searles Valley Minerals, Inc., Trona, CAC 
South Bay Salt Works, Chula Vista, СА“ 
Tetra Technologies, Inc., Amboy, CA - 
Texas Brine C orp.: | Е 
Beaumont, TX 
Chacahoula, LA 
Clemville, TX 
Corpus Christi, TX 
_ Dale, NY 
_ Houston, ’ TX 
_ LaPorte, TX = р x iij 
_ Napoleonville, LA 
| Wyoming NY x ғ: ~ а) 
US Salt L.L.C., Watkins Glen, NY -- 
Union Texas Products Corp., Plaquemine, LA — — -- 
United Salt Corp.: mE 
 Baytwn TX — 
Carlsbad NM — = 
_ Hockley, TX _ о 150 i: " " 


_ Saltville, VA - - 200 2 


_ Total Production Capacity — < 25,200 25,150 5,750 19,700 
-- Zero. 

' Includes brine for sale and for captive use. Individual brine capacity is assumed to be equal to the quantity of 
annual brine production, and therefore, considered company proprietary data. Brine producers include those 
chloralkali producers that produce captive brine and companies that supply brine for chloralkali manufacture, 
oil field chemicals, etc. Total brine production capacity is the quantity of brine produced for the year. 
"Formerly Rowland Trucking Co., Inc.; then became Yale E. Key, Inc. 

"Sells salt to North American Salt Co. 

“Owned by Compass Minerals, Inc. 

"Owned by Compass Minerals; operated by Great Salt Lake Minerals Corp. 

Formerly Vulcan Chemical Co. 

"Formerly Pacific Salt and Chemical Co. 


*Formerly Western Salt Co. 


— (1) 


sm -- 400 (1) 


Source: U.S. Geological Survey. 
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TABLE 3 


SALT PRODUCED IN THE UNITED STATES, BY TYPE AND PRODUCT FORM! 


(Thousand metric tons) 


Vacuum 
and 
Product form open ans Solar Rock Brine Total 
2008: — EE BEN 
Вик o Е 1010" 3,280" 20,400" 18,900 43,600" 
_ Compressed pellets mu mE 1,290 323 XX XX 1.610 
| Packaged m 1,770" 396 294 ХХ  2460' 
Presedbloks ——— 144 73 161 XX 379 
_ Toa — — 4,200" 4,070' 20,900' 18,900 48,000" 
2009: 
| Bulk  — —— И 934 2,990 19,600 17,800 41,400 
Compressed pellets — m 1,220 330 XX XX 1,550 
_ Packaged Е m 1,730 465 522 XX 2,720 
. Pressed blocks __ М0 9] 156 XX 387 
Total 4,030 3,880 20300 17,800 46,000 - 


'Revised. XX Not applicable. 


| Т ыы 
Data аге rounded to no more than three significant digits; may not add to totals shown. 
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ТАВГЕ 4 
SALT SOLD OR USED IN THE UNITED STATES, BY TYPE AND PRODUCT FORM"? 


(Thousand metric tons and thousand dollars) 


Vacuum and 


open pans Solar Rock Brine Total 
Product form | Quantity Value - Quantity Value _ Quantity Е Value - Quantity © Value Quantity | Маше 
2008: NIMM E a: EMEN LL mM 
о Вик — 984' 109,000" 1,920" 73.000" 20,600 624.000 18,800  151,000'  42,400' 956,000 " 
Compressed pellets 1,290 215,000 393 54,100 XX XX XX XX 1,680 269,000 
_ Packaged: 
_ Less-than-5-pound units - 183 ' NA 10 NA 21 NA XX XX 214' хх 
_ More-than-5-pound units - 1,520 ' NA 892 NA 280 NA XX хх 2000 — XX 
© Toal то" 307000! оо 79600 301 3290 XX XX 2,910" 420,000 ' 
Pressed blocks: | 
_ Forlivestock = 93 МА 115 МА 150 МА хх хх 358 XX 
For water treatment 47 NA 2 NA 3 NA Хх XX 31 XX _ 
Total. | — 140 — 1790 17 13.800 153 16,100 XX XX 410 47,800 
Grndtoal о 4,120' 649.000" 3,330" 221,000' 21100 673,000 18,800 151,000" 47,400" 1,690,000" 
200: 7 DS EN 
Вик 763 83.200 1,690 63,900 17.600 595,000 17,800 140,000 37,800 882,000 
Compressed pellets 1.200 215,000 403 60,700 хх XX XX XX 1,600 276.000 
_ Packaged: | 
i Less-than-5-pound units - | 358 МА | МА 36 МА хх хх 395 хх 
= More-than-5-pound units 1.510 NA 921 МА 4577 М ЖХ хх 2890 ХХ. 
> Total | О 1870 385,000 922 92,700 493 56,100 XX XX 3,280 534,000 


SS име ————— — ———————0 ————————————— —————s———————————————————————————————— аа ааа 


E Pressed blocks: : 


_ Forlivestock — 116 МА 129 МА 151 МА хх XX 396 XX 

_ For water treatment 16 МА l МА 3 МА _ хх XX 20 ХХ | 
Toa — — — 12 18,800 130 18,000 154 17.200 XX XX 416 53.900 

_ Самоа 3,960 702.000 3,140 235.00 18.200 668000 17,800 140,000 43,100 1,750000_ 


Revised. NA Not available. XX Not applicable. 
Data are rounded to no more than three significant digits; may not add to totals shown. | 

"As reported at salt production locations, the term "sold or used" indicates that some salt, usually salt brine, is net id ou is шей for captive purposes by 
plant or company. Because data do not include salt imported, purchased, and (or) sold from inventory from regional distribution centers, salt sold or used 


by type may differ from totals shown in tables 5 and 6, which are derived from company totals. 
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TABLE 5 
SALT SOLD OR USED BY PRODUCERS IN THE UNITED STATES, 


BY STATE"? 


(Thousand metric tons and thousand dollars) 


«2008 | 2009 

= State (000 Quantity | — Value - ~ Quantity ЕІ Value 
Kansas 010 — 178000 2,710 ~ 188,000 
Louisiana ——— 14,600 231,000 13,200 229.000 
New York 7660 431,000 6240 426,000 
Texas 9,080 157,000 8,910 164,000 
Utah 2% 139,000 2.000 152,000 
Other Eastern States’ _ 9,460" 455,000" 8,680 480,000 
Other Western States’! 370" 103,000" ____ 1380 107,000 
Tob __ 41400 1,690,000" 43.100 - 1,750,000 
Puerto Rico” | 45 © 1,500 ВЕ EE M 1,500 


n ——— L mm 


“Estimated. ‘Revised 

!Data are rounded to no more than three significant digits; may not add to 
totals shown. 

?The term "sold or used” indicates that some salt, usually salt brine, is not 
sold but is used for captive purposes by plant or company. 

Includes Alabama, Michigan, Ohio, Tennessee, Virginia, and West Virginia. 


‘includes Arizona, California, Nevada, New Mexico, and Oklahoma. 


yv 
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U.S. GEOLOGICAL SURVE 


ТАВГЕ 6 
DISTRIBUTION OF DOMESTIC AND IMPORTED SALT BY PRODUCERS IN THE UNITED STATES, BY END USE AND TYPE"? 


(Thousand metric tons) 


DNE -——— a ee 


— MÀ Áo 


Standard | Vacuum 
industrial and open pans Solar Rock Brine Total’ 
End use classification 2008 2009 2008 2009 2008 2009 _ 2008 2009 2008 2009 
Chemical: и i MEME mE | и m i 
_ Chloralkali producers 282 100 82  332' 306 614 527 15,700 15,700 16,800 16700 
 Otherchemical = ag (excludes 2812, 
2899) 255 205 262 200 1,350 832 | 6 1,860 1240 
© Toal | 355 287  594' 506 1960 1360 _ 15,700 15,800 18,600 17.900 
Food- -processing је industry: up 
Meat packers оо 209 205 50 42 24 24 ds е 283 271 
Dairy —— || — 202 117 120 9 T 6 5 = Е 132 136 
| Canning 2091, 203 130 157 28 28 32 30 5 = 190 215 
Baking 205 128 308 4 3 13' 12 = т 144 324 
-Grain mill products 204 (excludes 2047) 84 85 6 5 17 9 = = 107 100 
_ Other food processing 7 206-208, 2047, 2099 — 714 — 49 80 10 — 7 т | (1 869" _ 674 
Total 1380 1,370 177 193 164 158 | 11,720 1,720 
General industrial: mE 
 Texilesanddyeing о 22 42 15 32 30 4 3 e W 78 48 
“Metal processing = 33343537 8 4 18 n 16 8 (4) (4) 42 24 
Rubber DEUS 2822, 30 (excludes 
3079) 3 2 (4) (4) 2 2 (4) (4) 6 5 
(Ob — 13,29 65 62 118 162 55 80 47 11 286 314 
Pulp and paper |^. 26 16 9 38 3 23 18 = 2 77 58 
_ Tanning апд (ог) leather 311 2 1 9 8 26 22 -- -- 37 32 
Other industrial = XX 107 10 94 87 64 — 10 э (€ ш 84 32 
ion] d | .243 213 308 329 759 238 48' 12 1360 792 
Agricultural: — — EN 
Feed retailers and (or) dealers mixers 5159 378 384 399 381 480 547 (4) - 1,260 1,310 
_ Feed manufacturers | m / 2048 28 42 90 84 286 252 Е = 405 377 
| Direct- -buying end user mE 02 5 3 8 8 12 10 AN -- 25 21 
Total — AM 429 498 472 778 809 (4) - 1690 1,710 
Water treatment: | alc d E 
_ Government. (Federal, State, e, local) — 2899 21" 41 333 297 55 68 2 2 412 409 
_ Commercial c or other 2899 123 123 278 341 518' 128 2 9 _ 922 602 
Total MM uc 145 164 ви 638 574 197 4 l1 1330 1,010 
се control and (or) stabilization: 
_ Govemment (Federal, State, local) ^ 9621 2 4 472 482 18,200 13,800 -- 18,600 14,200 
_ Commercial or other XxX 43 39 335 323 3,600 2,290 л T 3980 2,650 
Total. = 45 43 807 805 21,800 16.000 | -- 22,600 16,900 
Distributors: 
_ Agricultural | distribution —  si9I 96 72 130 135 209 151 m - 436 357 
_ Grocery wholesalers and (or) retailers | 514, 54 539 493 268 230 185 89 -- -- 992 812 
_ Institutional wholesalers and end users 58, 70 126 121 63 64 230 156 (4) (4) ne 
__Water-conditioning distribution 7399 120 136 315 315 28 16 1 1 й | | 
_ US. - Government resale Е 9199 (4) (4) | (4) | " ў 7 Ah T 
_ Other wholesalers and (or) retailers 5251 801 769 994 904 374 930 
__Тоа| 1.680 1,590 1,770 1,650 1,030 671 | 2 4480 3.910 
Others — 70 S0 184 164 506 557 528 292 1,290 1,060 
Grand total 4,330 4,150 4,950" 4,760 27,500 20,000 16,300 16.100 53,100 45,000 
See footnotes a at end of table. — 
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TABLE 6—Continued 
DISTRIBUTION OF DOMESTIC AND IMPORTED SALT BY PRODUCERS IN THE UNITED STATES, BY END USE AND ТУРЕ"? 


"Revised. -- Zero. XX Not applicable. 

"Data are rounded to no more than three significant digits; may not add to totals shown. 

>The quantity of imports included in the total for each type of salt is the amount reported by the U.S. salt industry, not the quantity reported by the U.S. Census 
Bureau that appears in tables 1, [1, and 12. 

*Because data include salt imported, produced, and (or) sold from inventory from regional distribution centers, data for salt sold or used by type may differ from 
totals shown in tables 1, 3, and 4, which are derived from plant reports at salt production locations. Data may differ from totals shown in table 6 because of 


changes in inventory and (or) incomplete data reporting. 


“Less than % unit. 
‘Includes exports. 
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со ыш 


| 


ТАВГЕ 7 


DISTRIBUTION OF DOMESTIC AND IMPORTED EVAPORATED AND ROCK SALT IN THE UNITED STATES, BY DESTINATION"? 


Destination 


Alabama | 


Ап zona: 
Arkansas 


California 


Colorado 
Connecticut m 
Delaware mE 
District of Columbia 
Florida 


Georgia 


Hawaii | 
Idaho 


Illinois 


Indiana 


lowa 


Kansas 


Kentucky. | 
Louisiana _ 
Мапе 


Maryland BEEN | 
Massachusetts 
Michigan 


Minnesota 


Mississippi 


Missouri 


Montana 
Nebraska 


Nevada 


New Hampshire 
New Jersey m 
New Mexico | ЯХ 
New York RN 
North Carolina 
North Dakota 
Ohio 

Oklahoma - m 


Oregon 


Pennsylvania - _-_____ 
Ећоде Island - 
South Carolina - 
South Dakota 


Virginia 
See footnotes at end of table. 
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_ Evaporated 


Vacuum and 


open pans 


50 


166 


Solar 


239 


155 


(Thousand metric tons) 


2009 
ES ELE Evaporated = | 
Vacuum and Е mE 

Rock Total open pans Solar. Rock 
6€ n0 24 7 52 
- 6 3 2 P 
l 118" 12 110 1 
74 130 46 6 56 
2 922' 196 754 6 
8 91 11 66 10 
140 263 16 115 115 
3 25 11 10 2 
4 20 (3) 33 2 
3 286 71 215 4 
33 214 103 55 36 
- 2 13 55 (3) 
| 147 ' 8 39 (3) 
3.230 3,670 318 99 2.170 
1,110 1,470 ' 249 121 729 
938 1,180 127 99 434 
987 1,130 76 44 1,140 
875 951 64 7 830 
437 502 66 4 235 
225 245 15 148 
17 214 77 167 20 
321 357 32 48 302 
2,980 3,300 268 42 1,950 
880 1,310 114 223 635 
239 263 21 4 174 
585 818 119 71 414 
(3) 54 1 68 (3) 
38 135 56 39 23 
(3) 244 ' 4 211 19 
216 269 15 108 53 
78 330 104 118 112 
(3) 98 20 133 (3) 
4,180 4,540 179 35 3,060 
81 276 113 97 74 
6 45 16 15 6 
3,510 3,970 426 40 2,090 
76 134 30 27 62 
| 63 19 39 | 
2,340 2,560 172 76 1,920 
1 195 3 227 1 
1 54 44 9 2 
18 94' 23 54 9 
423 539 123 6 366 
172 616 278 158 208 
1 518 14 307 10 
296 303 5 | 218 
87 233 88 77 117 
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ТАВГЕ 1— Continued 
1.2 
DISTRIBUTION ОР DOMESTIC AND IMPORTED EVAPORATED AND ROCK SALT IN THE UNITED STATES, BY DESTINATION 


(Thousand metric tons) 


RETE 


~ 2008. 2009 
Е ~~ Evaporated ae =e | Evapraed ____ 
Vacuum and o Vacuum and 
Destination open pans Solar Rock Total open pans č — . Solar © Rok Тш. 
ОЧНО мии: OCS o s 25 134 | 159 
иаа 16 49 261 326 20 7 147 173 
Husum o S 220 189 2,120 2.520 199 158 1,520 1,870 
Wyoming | 37 (3) 38 1 47 (3) 49 
Othe 78 182 457 718 86 164 sss M 
Toa -7 7 7 4330 — 4950' 27,500 _ 36800 4,150 4760 _ 20,000 _ 2898 


"Revised. -- Zero. 

!Data are rounded to no more than three significant digits; may not add to totals shown. 

?Each salt type includes domestic and imported quantities. Brine is excluded because brine is not shipped out of State. 

е than % unit. 

‘Includes shipments to overseas areas administered by the United States, Puerto Rico, exports, and some shipments to unspecified destinations. 


SBecause data include salt imported, purchased, and (or) sold from inventory from regional distribution centers, data for evaporated and rock salt 
distributed by State may differ from totals shown in tables 1 and 3, which аге derived from plant reports at salt production locations. Data may 


differ from totals shown in table 5 because of changes in inventory and (or) incomplete data reporting. 


TABLE 8 
AVERAGE VALUE OF SALT, BY PRODUCT FORM AND ТҮРЕ"? 


(Dollars per metric ton) 


——— 
др 


Vacuum 
and 

|, Product form _ open pans Solar — Rock Brine _ 
2008 

_ Bulk ООО —— олз" 38.06" 3025 799 

Compressed pellets — _ 166.74 137.72 XX XX 

__ Packaged _ 180.03" 88.25 109.46 (XX. 
Average? о 15859: — 6433' 3139  799' 
Pressed blocks и č __ 128.31 118.66 104.78 XK 
2009: 

_ Bulk 109.05 37.84 33.90 7.85 
Compressed pellets mE 180.00 150.42 XX XX 
Packaged č 20627 100.56 11374 ХХ _ 
Average" 178.67 7209 3608 785 


Pressed blocks 


| 144257 138.06 1179  X* 
'Revised. XX Not applicable. 

1 f 

Net selling value, free on board plant, excluding container costs. 


2 
Data are rounded to no more than three significant digits, may not add to 
totals shown. 


3 
Salt value data reported prior to 1984 were an aggregate value per metric 
ton of bulk, compressed pellets, and packaged salt. For time series 


continuity, an average of these three types of product forms is presented 


that is based on the aggregated values and quantities of the product form 
for each type of salt listed in table 3. 


700% 
квоок““ 
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ТАВГЕ 9 
U.S. EXPORTS OF SALT, BY COUNTRY’ 


(Thousand metric tons and thousand dollars) 


2008 2009 — 

| = Country — — Quantity — Value? | Quantity | Value? 
Canada ПРИ ИН 896 _ 42,200 Е 1.360 Е 50,200 
China 6 878 1 528 
Colombia mu 2 409 2 341 
CostaRica —— 2 303 2 362 
Dominican Republic | 359 | 393 
Germany Е | 271 | 475 
Honduas о 4 515 | 332 
Japan m 9 2.230 3 1,560 
Malaysia о 3 558 3 826 
Mexico о 36 6,030 45 7,560 
Netherlands — 31 2,190 | 704 
Panama о 1 145 133 
Saudi Arabia it 5 1,230 4 1,190 
Singaore mE 3 190 l 543 
Other | 25' 8410" 20 8,950 
Total = 1030 65.900 _ 1450 — 74400 
‘Revised. 


'Data are rounded to no more than three significant digits; may not add to 
totals shown. (The Harmonized Tariff Schedule of the United States code 


for salt is 2501.00.0000.) 


"Free alongside ship value at U.S. ports. 


Source: U.S. Census Bureau. 
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ТАВГЕ 10 
U.S. EXPORTS OF SALT, BY CUSTOMS DISTRICT! 


(Thousand metric tons and thousand dollars) 


^ 308 2009 

District Е Quantity | Value” i Quantity Е Value? Е 
СРЕГ о 2 358 Q 27 
Buffalo. NY о 34 6,680 30 5,850 
аон (3) 107 | 163 
рам оо о о 719 22,100 1,200 30,900 
El Paso, TX о 1 169 1 360 
Great Falls, MT 445 2 644 
СТРК lcs 43 4.100 9 3,200 
Laredo, TX 27 4,960 36 5.700 
Los Angeles. CA АШ 26 4810 5 3,400 
Miami, FL m 4 1,380 3 1,410 
Mobile. AL ^ Q) 15 B 36 
New York, NY | 9 3.470 | 192 
Nepales AZ 0. 1 305 4 1,270 
Norfolk, VA 1 551 1 594 
Ogdensburg, NY — 21 3,440 23 3,940 
Pembina ND з 883 5 1.080 
San Diego СА _ 6 580 3 251 
о ИИИ 3 596 3 995 
Seattle, WA | 8 1,620 5 1.440 
St. Albans, VT o 6 726 4 710 
Othe! _ 168,560 119 11.900 
Toal 1030 65900 . 7.450 74400 


!Data are rounded to no more than three significant digits; may not add 
to totals shown. (The Harmonized Tariff Schedule of the United States 
code for salt is 2501.00.0000.) 


"Free alongside ship value at U.S. ports. 
"Less than '^ unit. 


4 . 

Unknown but assumed to be rail and (or) truck shipments to Canada 
through various points of departure. Also includes minor shipments through 
15 other customs districts. 


Source: U.S. Census Bureau. 
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TABLE 11 


U.S. IMPORTS FOR CONSUMPTION OF SALT, BY COUNTRY! 


(Thousand metric tons and thousand dollars) 


ur ERR 


| 2008 2009 

______Сошту Quantity Value” — Quantity Уаш! 
Australia ЕЕ 2 187 1 175 
Bahamas, The | i 578 7,510 811 12,600 
Belgium < 2 709 4 840 
Brazil ———— | 393 9,500 168 3,060 
Canada 4,740 107,000 5,940 131,000 
Chile 4,680 67100 5,170 107,000 
China BD 13 2450 9 1,390 
Colombia NEN 4 650 5 825 
Egypt — m 620 5,770 291 5,560 
France — Е 82 13,400 17 6,790 
Germany - Б 2 1260 9 1,340 
Israel m и 1,930 9 3,840 
Italy _ mE 62 3,440 70 3,830 
Korea, Republic of — 4 981 | 864 
Mexico — риво 31900 1,260 33,400 
Netherlands — 100 4,690 217 6,410 
Netherlands Antilles о 154 2.970 28 1,010 
New Zealand | 2 178 (3) 65 
Pakistan — 15 575 2 627 
Peu 587 6,270 408 4,150 
South Africa 2 1210 4 1,300 
Spin — 30 3,470 65 — 3,660 
Tunisia mE 1001 — 1,720 54 589 
United Kingdom 497 5,890 67 2,69 
Other — — 20' 1,7907 81 3,040 

Total 13,900 282,000 14,700 337,000 


‘Revised. 


'Data are rounded to no more than three significant digits; may not add to 
totals shown. (The Harmonized Tariff Schedule of the United States code 


for salt is 2501.00.0000.) 


"Customs value only. 
"Less than У, unit. 


Source: U.S. Census Bureau. 
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TABLE 12 
U.S. IMPORTS OF SALT. BY CUSTOMS DISTRICT! 


2008 . 


tric tons and thousand dollars) 


mm a — M 


District Quantity Value? 
Anchorage, AK 21 1,330 
Baltimore, MD _ Е 1.170 25,400 
Boston, МА Е 1.480 18.300 
Buffalo, NY - i 29 924 
ое СОИ 103 2,060 
Chicago,IL 1.050 16,800 
Cleveland, OH. Е 190 6.790 
Columbia- Snake, OR 165 5.340 
Dallas-Fort Worth, TX i 2 415 
Detroit, MI 1.550 33,000 
Duluth, MN 56 4.860 
Great Falls, MT Е 8 702 
Los Angeles, С. CA _ 164 5,130 
Miami, FL 2 412 
Milwaukee, WI 1.090 16.300 
Minneapolis, MN 144 2,560 
New Orleans. LA | 1,120 23,500 
New York, „NY O 2,010 33,900 
Norfolk, УА 71 1.470 
Ogdensburg, NY mM 382 20.800 
Pembina, ND 5 851 
Philadelphia. РА — 930 13.200 
Portland, ME — — 1,290 20.400 
Providence, RI 227 3,450 
San Diego, CA. 6 1,010 
San Francisco, СА m 1 1,080 
San Juan, PR 4 674 
Savannah, GA | mM 56 2,260 
Seattle, WA 16 1,630 
St. . Albans, VT Е 6 747 
St. Louis, МО | EE 48 3,220 
Tampa, FL 367 6.410 
Wilmington, N NC 113 5,320 
Other m 3 1,890 

Total 13900 282,000. 


2009 
Quantity Value’ 
у 161 
850 27,600 
1,630 25,400 
5 583 
82 1,610 
1,170 18,200 
246 4,710 
145 4,880 
(3) 81 
1,890 33,300 
36 3,230 
2 226 
116 4,610 
1 336 
1,470 20,400 
277 4,110 
484 13,200 
2,600 55.000 
47 866 
749 45,000 
4 795 
1,150 24,400 
854 14,400 
235 5,500 
1,150 
3 1,230 
883 
39 2,230 
119 5,670 
2 278 
(3) 79 
356 6,900 
119 4,490 
6 5, 280 


— 14700 337,000 


"Data are rounded to no more than three significant digits; may not add to 
totals shown. (The Harmonized Tariff Schedule of the United States code 


for salt is 2501.00.0000.) 


2 

Customs value only. 
3 

Less than У; unit. 


Includes imports through 6 other customs districts. 


Source: U.S. Census Bureau. 
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TABLE 13 
SALT: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


SSS a ee 
ыМ— ——— 


Country 2005 2006 27 2008 2099 
Afghanistan, rock salt | ОИ 2 р = == Б 
Albania" 25 25 25 25 25 
Algeria brine and sea sat — 197 260 183 202 200 
o О 30 35 35 35 35 
Argentina — 770 777 777 1,846 1,918 2,358 1,681 ' 1,700 
Armenia Е 35 37 35 37 37 
Australia, salt and marine salt — 12,444 11,424 10,855 11,160 ' 11,000 
Austria, rock and brine — 1.024 807 742 1,134 ' 1,000 
Azerbaijan 7 11 12 7 8' 5 4 
Bahamas, The = 1,270 1,152 8,823" 10,244" 10,000 
Bangladesh, marinesalt^ — 350 350 360 360 ' 350 
Belarus‘ i mM 1,839 4 1,900 2,000 2,000 2,000 
Bolivia |  —/4—^ | | 2 1' 2* 
Bosnia and Herzegovina —— ti(i‘i‘~*~™S 392 416 502 555° 550 
Botswana^* — | Е 210 * 210 210 210 210 
Вай 

· Brine salt m MEM 5.520 5.122 5,365 ' 5.370 "° 5.370 
о Rocksat о Е 1,559 1,624 1,621 ' 1,650 55 1,650 — 
Total” и 71019 6,746 _  6386' 7,0200^* 7,020 
Bulgaria 7 | 1,900 2,000 2,000 * 2,100 "* 2,100 
Burkina Faso! | 5 5 5 5 5 
Burma, brine salt — m 117 84 71 54 133 4 
Cambodia tS” | = 59° 77' 78' 78 
Canada 7 MEM 13,643 14,389 11,862 14,386 14,566 * 
Саре Мега" nnn 2 2 2 2 2 
сме | | 6,068 4,580 4,404 6,431 8,382 * 
China s 46,610 56,630 59,760 59,520 58,450 * 
Colombia: - 
. Marine salt MM 429 390 310 178 ' 150 
_ Rock salt ——— — 216 248 204 43' — 100 
© Tol 645 = 638 514 221 ' 250 
Costa Rica, marine salt? 20 20 20 --' -- 
Croatia — | Е 37 30 33 33 < 32 
Cua 7 351 266 141' 157° 160 
Denmark, sales? Нако 610 600 600 600 600 
Djibouti — . DLE 53 78 98 118 118 
Dominican Republic, marine salt 50 50 50 50 50 
Ecuador | Se 75 75 75 75 75 
Egyp® = ©. 1,200 1,200 22744 22] 54 300 
El Salvador, marine за!" — 31 30 30 30 30 
Eritrea, marine salt! _ Е 63 60 60 60 60 
Ethiopia, rock sal? о 87 218 240 260 281 4 
France, all sources’ _ mE 6,730 8,718 6,140 6,100 ' 6,100 
Г ^ тт Es 30 30 30 30 30 
Germany: 

Industrial brines _ | 9,904 9,590 10,395 ' 9,084 ' 9,000 
_ Rock salt and other 8,834 9,663 7,819 5,855 | 5,500 
_ Salt, evaporated, includes marine salt — 594 2993... 992^ 580" ____ 50 
Тока! BEN 19,333 19,846 18,806 ' 15,519 ' 15,100 
Сапа 250 123 ' 124° 150 ' 150 
агеесе о ооо о —— 150 150 — 150 150 150 _ 


See footnotes at end of table. 
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ТАВГЕ 13—Continued 
SALT: WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


— ЕЗШЕ en 


^ Country ^. 2005 m 2006 2007 2008 207 _ 
Guadeloupe" "n КЕТ 49 49 49 49 
ае К 60 50 50 50 50 
м =_= 15 15 15 15 15 
Honduras] = ahaa 42 40 40 40 40 
И __- __- __-___------ 
КОННИ mm 
£o M MM 15,500 15,500 16.000 16.000 16,500 
“Rock salt —— uS в eee n ERR ee 
СИНИН ~ 15,00. 15,500 16.000 16.000 16,500 
Indonesia" ancor GM CA 680 700 700 700 720 
ж cU ин 2,009 * 2,000 2.565 5% 2,000 2,000 
D и m 25 25 153' 109 ' 150 
del о MH 406 434 400 421 ' 420 
палу, all source’ Се 3,476 3,438 2,214 2,200 * 2,200 
ма i 19 19 19 NA' NA 
Japan Lans СЕ 1,227 1,166 1,190 • 1,200 • 1,200 
Jordan ee ВОЙ 30 29 17 29 30 
Kazakhstan, salt ап auc d sodium im chloride oO 178 417 228 225" 213 
Кепуа, crude зак m 271 35° 12° 24 ' 24 
Korea, North’ uM LN MN 500 500 500 500 500 
Когеа, ‚ Republic of =. 379° 286 ' 250" 348 ' 350 
Kuwait’ E aen 8 3 14 14' 14 
Laos, rock salt тоу л 34 4 35 35 35 35 
Lebanon? o о 4 4 4 4 4 
Libya HD 40 40 40 40 40 
Madagascar ко јако 65 75 75 75 75 
Мај“ ue КАЕ 6 6 6 6 6 
Майа, marine salt ш (11) (и) (и) (11) (1) 
Martinique | | 200 200 200 200 200 
Mauritania ИНН (11) * (11) (11) 1 n 
Mauritius | i 8 9 8 8° 8 
Mexico MM 9,508 8,371 8,400 * 8,809 1445" 
Mongolia, mine ‚ output 2 1 1 (11) | 
Montenegro, sea water t evaporate 15 ? 5 20 € 25* 17 
Morocco, marine and rock salt 254 250 250 * 250° 250 
Mozambique, marine salt* 140 ' 150 ' 110° 110" 110 
Namibia, marine salt | 5 573 604 811" 732 ' 700 
Мера!“ p — =9ЗХ 2 3 zr 2' 2 
‘Netherlands’ | 5,000 5,000 5,000 5,000 5,000 
Кешн Antilles 500 500 500 500 = 
New Zealand —— — 100 100 100 100 100 
Nicaragua, marine salt? 30 30 30 30 30 
Niger T | | || 
Oman — 11 11 10 10 : 
Pakistan: 
~ Marine salt 14 13 13 13 s 
Москва 1,648 2,008 1,620 1,700 "_ пољ = 
Tora 1,662 2.021 1693 1713 1.169 
Panama, marine salt" 18 18 18 1 18 
E БЕ 1,255 1,253 1,185 1,276 15,668 
Philippines, marine salt 423 — — MB 438 510" 300 e 
See footnotes at end of table. БИО. у ес ска 
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TABLE 13—Сопипџед 


SALT: WORLD PRODUCTION, BY COUNTRY"? 


Rock salt _ n 
Recovered from brine 

Portugal, rock salt _ 

Romania; 0 

‚ Rock salt SERES 


ra c —————— ДЕ 


Slovakia. Е 


0 MENS 
South Africa 


Spain: | 
Marine and other evaporated salt. А 
 Rocksalt —— | 
© Toal — 
Sri Гапка“ 

Sudan 

Switzerland! — 


Syria i 
Tanzania 
Thailand: - 
_ Rock зай — 


| Other* 


Turkey 8. 
Turkmenistan* 
Uganda‘ 


Ukraine 


Е Rock salt 


Other salt 
. Total А 
United States, including Puerto Rico: 
United States; — 
| Brine | 
_ Rock salt 
Solar salt — 

Vacuum and open pan 
“Puero Ric о 
© Total | 
Venezuela‘ 


Vietnam 


Yemen‘ 
Grand total 


(Thousand metric tons) 


|. 2005. 2006 _ 2007 
1,123 1,130 591 
2,900 ' 2,899' —— 2,931' 

|. 598 586 591 ' 
4,023 ' 4,029 ' 3,522 ' 

46 47 51 

2,374 2,574 2,425 

| — 2420 | 262 2,476 

2,700 2,900 2.200 
1.738 1,752 1,507 ' 

134 199 212 

35 ©°!2 30 30 
100 ' 99' 101' 
803 803 803 • 

399 465 412 
1,350 1,469 ' 1,500 ' 
3,200 2,834 ' 2,850 ' 
4,550 4303' — 4,350' 

80 88 70 

30 * 12 23 

300 300 300 

110 133 81 


135 35 35 
e 036 


1,074 1,008 1,135 ' 
100 100 100 

1,174 1,108 1,235 ' 
1,132 1,127 933 
2,253 2,800 1,500 
215 215 215 
5 5 5 
4,811 5,996 5,548 
2,800 2,800 2,800 
2,000 2,000 2,000 
1,000 1,000 1,000 
5.800 — 5,800 5.800 
19,900 19,800 19,700 
17,700 16,500 16,800 
3,430 3,640 3,650 
4,170 4,450 4,420 
10085. 45 45 
45,200 44,500 44600 
350 350 350 

898 842 ' 857 ' 


90 100 ‘ 100 100 100 
249,000" _ 259,000' 259000" | 264000' ^ шым 


276,000 


"Estimated. PPreliminary. 'Revised. — Zero. NA not available. 
"World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown 


2008 2009* 
618 ' 620 
2,900 "° — 2900 _ 
560 ' 560 P. 
3,518 ' 3,520 
50 * 50 
2,400 "€ 2400 
2450^* — 2450 
2,200 * 2,200 
1,600 ' 1,600 
241 ' 200 
30' 29 4 
100 ^* 100 
803 * 803 
416 425 * 
1,500 ^* 1,500 P 
_ 2,850 ^* ‘2,850 P 
74350 ^* 43502 
70 72 
23" 23 
300 300 
8] * 78 * 
36 * 36 
1,212' 1,200 
. . 100 100 
1,312! 1,300 
1,063 ' 1,000 
1,500 * 1,500 
215 215 
5 5 
4,425 ' 4,400 
2,800 2,800 
2,000 2,000 
1,000 1,000 
5,800 $800 — 
18,900 17,800 4 
20,900" 20,300 * 
4,070 ' 3,880 4 
4,200 ' 4,030 4 
45 45 
48,100 ' 46,100 4 
350 350 
847 ' 850 


63.23 


ТАВГЕ 13—Continued 
SALT: WORLD PRODUCTION, BY COUNTRY" 5 


этсе includes data available through J uly 16,2010. | 
3Salt is produced in тапу other countries, but quantities are relatively insignificant and reliable production data are not 
available. Some salt brine production data for manufacture of chlorine, caustic soda, and soda ash are not reported because 
of incomplete data reporting by many countries. 


сыкы ы EL LUE SEE 


*Reported figure. 

5Year ending June 30 of that stated. 

From natural soda ash production. 

"Includes marine and rock salt and salt solution. 

*Year beginning March 21 of that stated. 

Includes marine salt. 

production Бу Марай! Soda Ash Ltd. Only. 

"Less than У unit. 

"Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
P Does not include production from Sardinia and Sicily, which is estimated to be 200,000 metric tons per year. 
!^vear ending July 15 of that stated. 

Брака captioned “Brine salt" for the United Kingdom are the quantities of salt obtained from the evaporation of brine; that 
captioned “Other salt” are for salt content of brines used for purposes other than production of salt. 
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SAND AND GRAVEL, CONSTRUCTION 
By Wallace P. Bolen 


Domestic survey data and tables were prepared by Hodan A. Fatah, Martha L. Jackson, and Forest H. Morgan, statistical 


assistants. 


A total of 836 million metric tons (Mt) of construction sand 
and gravel was produced in the United States in 2009. This 
was a decrease of 221 Mt, or 2196, from the revised production 
of 2008. This was the third consecutive decrease in annual 
production and reflected continuing low demand from most 
building and highway construction markets. The last time there 
were three consecutive years of decreasing sand and gravel 
production was in 1981 through 1983. The 836 Mt was the 
lowest production since 1992 when 834 Mt was produced. 

Construction sand and gravel is a traditional basic building 
material and is one of the earliest materials used by humanity for 
dwellings and later for outdoor areas such as paths, roadways, 
and other constructs. Sand and gravel is very accessible and 
is widely used throughout the United States and the world. 

As sand and gravel became less available owing to resource 
restraint or economic conditions in some locales, builders began 
to crush bedrock to produce a manufactured sand and gravel 
often referred to as crushed stone. Sand and gravel and crushed 
stone combined are defined as construction aggregate. The 
crushed stone industry is reviewed in a separate chapter of the 
U.S. Geological Survey (USGS) Minerals Yearbook; both of 
these mineral commodities are usually included in reviews of 
national, State, or local aggregates industries. All percentages in 
this report were computed using unrounded data. 

The decrease in sand and gravel consumption in 2009 was a 
reflection of the decrease in the total construction put in place 
as reported by the U.S. Census Bureau. Total construction 
declined by about 15% in 2009 compared with that in 2008. 
Both residential and nonresidential construction declined in 
2009, 29% and 8%, respectively. Only 6 of 16 nonresidential 
categories of construction increased in 2009: power (10.3%), 
manufacturing (9.9%), transportation (8.4%), public safety 
(7.8%), conservation and development (7.5%), and highway and 
street (0.8%) (U.S. Census Bureau, 2011). 

Each year, hundreds of sand and gravel operations are idled, 
closed, or abandoned, and hundreds more are reactivated or 
opened. The changing location of construction and highway 
projects is the major factor in decisions to open, idle, or close 
operations. 

In the United States in 2009, 6,437 construction sand and 
gravel operations were active (table 6A), 855 operations were 
reported as idle, and 320 operations either were reported to 
be closed or were assumed to be permanently shut down. 

Of the 6,437 active operations, 63 were classified as sales 

or distribution yards only; a sales yard is defined as a fixed 
location that receives sand and gravel from a distant source 
and sells it at the yard. In addition, 61 operations reported that 
they were either an open pit or a dredge combined with a sales 
yard that supplemented local production with material from a 
remote location. A small number of the idle sand and gravel 
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operations reported recycling of asphalt and portland cement 
concrete but no sand and gravel mining. The 6,437 operations 
with 7,806 active sand and gravel pits were owned by 3,956 
companies or government agencies operating in all 50 States. A 
review of the data provided by the U.S. Mine Safety and Health 
Administration (MSHA) revealed 687 previously unaccounted 
for sand and gravel locations that reported at least 500 employee 
hours of activity during 2009. Prior to this report, only 
operations with at least 2,000 employee hours were added to this 
survey. For 2009, however, operations with as little as 500 hours 
were added in order to more accurately account for the many 
smaller operators that consistently produce but were sometimes 
overlooked in previous surveys. Information was gathered from 
these newly recognized operations and included in this report. 

In 2009, of the 6,437 active operations surveyed, 3,049, or 

47%, responded to the USGS canvass. Their total production 
represented 50% of the 836 Mt produced in 2009. Estimates for 
operations that did not report were based on prior year estimates 
and MSHA employee hour reports. 

According to the U.S, Census Bureau, in 2009 exports 
increased by 12% to 439,000 metric tons (t), and the value 
increased by 3% to $23 million compared with the 2008 data 
(tables 1, 12). Imports of construction sand and gravel decreased 
sharply after rising by 23% in 2008 compared with those in 
2007. In 2009, imports decreased by 45% to about 3 Mt, and the 
value decreased by 42% to $66 million (tables 1, 13). Imports 
have become a significant source for sand and gravel in some 
areas of the country, although imports were down about 58% 
since 2005. Domestic apparent consumption of construction 
sand and gravel, which is defined as production for consumptio 
= or used) plus total imports minus total exports, was 839 " 

t. 


Production 


Of the four major geographic regions, the Wi | 
йны , est ара 
Мапоп їп the production of construction sand and hme „и i 
2009 with 309 Mt, or 37% of the U.S. total (table 2). The W 
was followed by the Midwest with 234 Mt, or 28%; the S a 
ia 199 Mt, or 24%; and the Northeast with 94 Mt Or 11% 
ompared with that of 2008, productio | : 
с п decreased in all four 
Of the nine geographic divisions the M i 
He , ountain divisi 
the Nation In the production of construction жа, ка 
2009 with 179 Mt, or 21% of the U.S 
by the East North Central with 132 Mt, or 1694 and the Pacifi 
, 1 С 


decline in the South Atlantic divis; ; 
$1 Q 
Central division. оп to 7% in the West North 


In 2009, construction sand and gravel was produced in every 
State (table 3). The leading States were, in descending order 
of tonnage, С alifornia, Texas, Arizona, Michigan, Utah, New 
York, Minnesota, Washington, Colorado, and Wisconsin. The 
combined production of these 10 States represented about 49% 
of the national total. Production increased in three States— 
Arkansas, New Mexico, and North Dakota, and decreased in 
the other 47 States compared with that of 2008. Production 
decreases of greater than 30% were reported in seven States— 
Florida (45%), Arizona (40%), South C arolina (39%), Alaska 
(36%), Maryland (34%), Idaho (31%), and Hawaii (31%). 

A review of the production of construction sand and gravel 
for consumption by size of operation indicates that about 50% 
of the total production came from 2,121 operations that reported 
between 100,000 and 499.999 metric tons per year (уг); 22% 
of the construction sand and gravel produced came from 295 
operations that reported between 500,000 and 999,999 цуг; and 
14% came from 75 operations that reported 1 million metric 
tons per year (MUyr) production or more. The largest number 
of operations (3,946, or 61% of total operations) produced less 
than 100,000 t/yr (15% of the total production) (table 6A). 

In 2009, the leading domestic commercial producers of 
construction sand and gravel were, in descending order of 
production, Oldcastle Materials, Inc.; CEMEX S.A.B. de СМ; 
Vulcan Materials Co.; Lehigh Hanson, Inc.; MDU Resources 
Group, Inc./Knife River Corp.; Holcim Group/Aggregate 
Industries Management, Inc.; Mitsubishi Materials Corp.; 
Lafarge North America, Inc.: Martin Marietta Aggregates; and 
Fisher Industries, Inc. The combined production of these 10 
companies was about 165 Mt, or about 2096 of the national total. 
The top 100 producers of construction sand and gravel in the 
United States in 2009 are listed in table 14. 

Some information about the production of construction 
sand and gravel in foreign countries can be found in the U.S. 
Geological Survey Minerals Yearbook, volume Ш, Area 
reports— International. For nonreporting countries, estimates 
of sand and gravel and crushed stone production can be based 


on indirect indicators, such as the levels of asphalt and cement 
consumption. 


Consumption 


Production of construction sand and gravel reported to the 
USGS by producers was material that was sold or used by the 
companies. Stockpiled production is not reported until it is 
sold or consumed by the producer. Because no consumption 
surveys are conducted by the USGS for sand and gravel, 
the sold or used tonnage is assumed to represent the amount 
produced for domestic consumption and export. Because some 
of the construction sand and gravel producers did not report 
a breakdown by end use, their total production was reported 
under “Unspecified uses, reported.” The estimated production 
of nonrespondents was reported under “Unspecified uses 
estimated." | 

Of ће 836 Mt of construction sand and gravel produced 
in 2009, 63% was for unspecified uses (tables 4, 5). Of the 
remaining 310 Mt, 41% was used as concrete aggregate; 25% 
was used for road base and coverings and road siabilizatión: 
13%, for construction fill; 12%, for asphaltic concrete T 
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and other bituminous mixtures; 4%, for plaster and gunite sands. 
and the remaining 5% was used for concrete products, such as 
blocks, bricks, and pipes; golf course maintenance; filtration, 
railroad ballast; roofing granules; snow and ice control; and 
many other miscellaneous uses. | 

To provide a more accurate estimate of the consumption 
patterns for construction sand and gravel, the unspecified Uses 
are not included in the above percentages. In any marketing 
or use-pattem analysis, the total quantities included in 
“Unspecified uses” may be distributed among the reported use 
categories by applying the above percentages. | 

Additional information regarding production or consumption 
of construction sand and gravel by major uses in each State 
and State district can be found in the U.S. Geological Survey 
Minerals Yearbook, volume II, Area reports— Domestic. 


Recycling 


Beginning with the 2008 survey, the USGS began collecting 
recycling statistics from construction and demolition companies. 
Although not all of the companies surveyed responded 10 the 
request for information on concrete and asphalt recycling. 
many did. These data have been combined with recycling | 
data received from aggregate mining companies, both crush | 
stone and sand and gravel producers. Recycling in this indust 
generally refers to the crushing, screening, and reu 
and cement concretes. Aggregates, construction, and Ó p 
companies and related asphalt and ready-mix companies " 
often involved in construction projects during which they C? 
and reuse the materials at the site. Sometimes ded 
companies haul their materials to а recycling location У 
asphalt or concrete is processed for reuse. The USG 
additional information on recycling and encourage all 
construction materials recycling companies to 
on their activities. Companies involved in гесусі! a 
the author of this report to receive тоге information ОП 
report. 

Rayi Asphalt.—1n 2009, 16 Mt of asphalt concrete T 
valued at $170 million was recycled by aggregate, © " 
and demolition companies in 49 States an s | 
10). The leading States, all with more than 600,000 197 чај 
recycled asphalt, were, in descending ог daro 
California, Illinois, Kansas, Pennsylvania, pona И 
Carolina, New Mexico, Wisconsin, Texas, and Michie" 

Recycled Concrete.—\n 2009, about 13 Mt o 
concrete valued at $103 million was recycled n 
(table 11). The leading States, all with more than ee 
tons of recycled concrete, were, in descending pum 
tonnage recycled, California, Illinois, Michigan. | P | 
Minnesota, Colorado, Virginia, New Jersey; = 
Florida. Information regarding the method o 
construction sand and gravel from the pit or pr 
to the first point of sale or use is availabl 
division and the total United States. 


Transportation “ged 


: an were prove 
Reports regarding the method of transportati g P jt 
by the producers for 227 Mt, or 27% of the to 
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. of construction sand and gravel in 2009. Of this total, 8176 was 
transported by truck; 3%, by waterway; and less than 1%, by rail 
. (table 7). A significant amount of construction sand and gravel 

, produced (about 15%) was not transported and was used at or 
near the production site, probably for asphalt or cement concrete 


production. Because most producers neither keep records of 
nor report shipping distances or cost per metric ton per mile, 


. transportation cost data are not available. 


- Prices 


Prices in this chapter are free on board (f.0.b.) plant, usually 
the first point of sale or captive use. This value does not include 
transportation from the plant or yard to the consumer. It does 
include all costs of mining, processing. in-plant transportation, 
overhead, and profit. 

The 2009 average unit price increased slightly to $7.57 per 
metric ton compared with that of 2008. By use, the unit prices 
varied from a high of $20.39 per metric ton for roofing granules 
to a low of $4.65 per metric ton for fill (table 4). The largest 
increases in unit price were recorded for concrete products 


7 (17.6%), road stabilization, lime (13.8%), and road stabilization, 


cement, (10.6%). The largest decreases were for filtration 


7 (28.5%), railroad ballast (18.1%), and plaster and gunite sands 
` (11.3%). 


The States having the highest unit price per metric ton were, 


^ in descending order, Rhode Island ($12.79), Hawaii ($12.70), 
~ Maryland ($12.43), Delaware ($11.80), California ($11.52), 


E" 


и „о 
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Virginia ($11.38), Connecticut ($10.70), and New Jersey 
($10.49). The States having the lowest unit price per metric ton 
were, in ascending order, North Dakota ($3.28), South Dakota 
($3.59), Wisconsin ($4.92), Kansas ($5.04), and Michigan 
($5.09). The unit value decreased in 18 States and increased 

in the other 32 States (table 3). The States having the largest 
Increases in unit value were, in descending order, Delaware 


; (46%), New Hampshire (28%), Ohio (23%), Vermont (21%), 


~ 


Maryland (19%), Nevada (17%), and South Carolina (16%). 
The States having the largest decreases in unit value were, in 


· descending order, Hawaii (30%), Indiana (11%), Oklahoma 


(9%), Wyoming (996), and New Mexico (8%). 
Foreign Trade 


The widespread distribution of domestic sand and gravel 
deposits and the high cost of transportation limit foreign trade 
to mostly local transactions across international boundaries. 


| U.S. imports and exports represented less than 1% of domestic 
^ Consumption. 


According to the U.S. Census Bureau, exports of construction 
sand decreased by about 19% to 79,000 t compared with that 
of 2008, but the value increased by about 6% to $19 million 
(table 12). Canada, which was the leading destination, received 
about 25% of the total sand, followed by the Middle East (24%), 
The Bahamas (9%), and Mexico (3%). Exports of construction 
gravel increased by 22% to 360,000 t compared with those of 
2008, but the value decreased by about 7% to $4.1 million. 
Canada, which was the leading destination, received about 
91% of the total gravel. The average value of the sand and 
gravel exports in 2009 was $53 per metric ton; this was down 
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from $57 per metric ton in 2008. These values may have been 
relatively high because some higher grade sand and gravel, 
such as industrial sand and gravel, was being misclassified as 
construction sand and gravel. 

In 2009, imports of construction sand and gravel decreased by 
about 45% to 2.98 Mt, and the value decreased by about 42% 
to $66.1 million (table 13). Canada was the leading source of 
imported construction sand and gravel, with 85% of the total. 
Mexico supplied about 8% of the imports, and The Bahamas 
supplied about 396. The average unit value of the sand and 
gravel imports in 2009 was $22.14 per metric ton, up from 
$20.93 per metric ton in 2008. 


Outlook 


Consumption of construction sand and gravel in 2010 was 
expected to be about equal to that of 2009. Continuing weak 
demand from most construction segments and reduced revenues 
to and funding for governmental agencies and programs were 
expected to result in little or no growth in sand and gravel 
consumption in 2010. Data from the 2010 USGS quarterly 
survey of U.S. aggregates producers indicate about a 2% 
decrease in sales of sand and gravel compared with those 
of the 2009, based on a limited sample of sand and gravel 
producers surveyed in the United States. However, the same 
report indicated improving production and consumption of 
construction sand and gravel in the later months of 2010. 

Mostly owing to weakened demand, growth in construction 
sand and gravel prices slowed in 2009, and a low single digit 
Increase in pricing were expected for 2010. Improving but still 
historically low sales in the housing market and fluctuating fuel 
costs could keep some upward pressures on sand and gravel 
prices. Larger price increases are more likely to continue in and 
near metropolitan areas because, as nearby resources are used 
up, more aggregates will be transported from distant sources 
with the accompanying extra fuel cost. 
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TABLE 1 
SALIENT U.S. CONSTRUCTION SAND AND GRAVEL STATISTICS! 
(Thousand metric tons and thousand dollars) 
UTD S 00006. aw) 20082009 
Sold or used by producers: 
Quantity _ _ 1,280,000 — 1340000. 1,250,000 ' _ 1,060,000 г 836000 
Vale 7,520,000" 8,650,000" 8,820,000 " ~ 7,900,000 " 6330000 
Recycle =. 
_ Quantity 14400 _ 15400 2010 _ — 29,100" 29000 
_ Value. о 99200 111,000 150,000 252000' —— 272,000 
Exports: = ТСС 
_ Quantity SI 515 365 о 392 29 
Маше 28.20. 24,100 28.700 22.400 2300 
Imports: _ Со 
Quantity — 0 00. 7,160 4960 _ 4420 / . 5.430 1 2980 
_ Маме _ "om — 96,800 —— 94100  — 8770 L0! 4000 ____ 66100 
"Revised. uM 
!Data are rounded to no more than three significant digits. 
2 . А 
и Rico is excluded from all sand and gravel statistics. 
Asphalt and portland cement concrete recycled by construction, demolition, and aggregate mining companies. 
TABLE 2 | 
CONSTRUCTION SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY GEOGRAPHIC DIVISION 
eee 5 | MM “as 
2008 2009. ac. == 
Quantity’ “Quantity —— | 
е 
аа (thousand Percentage Value Percentage (thousand Percentage Value d 
Т n/divisi metric tons) of total (thousands) — oftotal _ metric tons) _ _of total (thousands) С —— 
e an шасы шша 43,900 ' 42' $360,000 4.6 37,400 46 8321,00 | 
. Middle Atlantic 64,100 ' 6.1 r 497,000 | 
Midwest: 544,000 6.9 56,100 6.7 
East North Central r 21 
r 165,000 15.6 950,000 ' 120 132,000 15.8 804,000 37 
_ West North Central 112,000" 10.6" 606,000' r 551,000 | 
| | 6,000 7.7 102,000 12.2 | 
South: 
 SouthAtlantic —— 80,400 ' 7.6 626,000 ' 79' 53.000 63 452,00 s 
East South Central 41,300 ' 3.9 27 г 248,000 | 
West South Central 135,000 ' qi Dx i od Hs 000 p? 
West | пи ` 12.7" 1,020,000 " 129' 111.000 133 871, 
~ Mountain 23 r 20.1 
E o Ж OO = 15.5 1310000 _— у 
рхо MN o ud 100 7,900 r " P УОК 6330000 | —— 
"Revised. 0007 — 10 833600 _ Ie 
| 
Data are rounded to no more than three signi - 
gnificant digits; may not ad NC 
64.4 y d to totals shown. ; YE ARBOOK > 
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ТАВГЕ 3 
CONSTRUCTION SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN 


THE UNITED STATES, BY STATE! 


.. 


| 1208 ___ 2009 
~ Quantity CE Quantity С 

(thousand Value Unit (thousand Value Unit 
|, State metric tons) (thousands) value — metric tons) (thousands) value 
Alabama 13,800" $87,300" $6.35" 10,000 $64,800 $6.49 
Alaska " 11,400 ' 84,800" 7.41' 7,320 55,500 7.58 
Апгопа 67,200 ' 562,000' 8.36" 40,200 357,000 8.88 
Arkansas ————— 8,800 65,100 7.40 8,980 69,800 7.78 
California — 111,000" 1,260,000" 11.39" 79,200 912,000 11.52 
Colorado — = 37,800 ' 299,000" 7.89" 29,300 217,000 7.42 
Connecticut < 7,350 ' 69.600" 9.48" 5,680 60,800 10.70 
Delaware č 2,550 20,00 8.09" 2,080 24,500 11.80 
Florida 28,200" 219,000 778' 15,600 125,000 8.01 
Georgia 7,360" 40,300" 5.47 5.260 31,100 5.91 
Hawaii 1,640 ' 29,800" 18.24" 1,130 14,300 12.70 
Idaho 18,800 ' 107,000" 5.71 12,900 75,000 5.82 
lllinois о 27,000" 168,000" 6.217 22,50 144000 6.40 
Indiana 23,300 ' 139,000 5.96' 18,800 100,000 5.31 
ома — 15,800" 89,500" 5.65" 13,600 87,600 6.44 
Капѕаѕ 10,500 ' 51.600' 4.93 8,580 43,300 5.04 
Kentucky | 7,620 ' 41,700" 5.47 7,260 39,800 5.48 
Louisiana . — — 22,900 ' 231,000‘ 10.09 20,600 205,000 9.92 
Maine | 10,200 ' 69,100" 6.79' 9,090 59,300 6.52 
Maryland? ___ 12.000 126,000 — 10.47 ' 7,980 99.200 12.43 
Massachusetts — — 11,300 ' 110,000‘ 9.71" 9,460 85,600 9.05 
Michigan ___ 45,100 ' 211,000"  4.67' 34,600 176,000 5.09 
Minnesota Žž 34,700 ' 227,000" 6.53 30,800 188,000 6.10 
Mississippi 12,800 ' 91,400" 7.15 12,700 101,000 7.97 
Missouri 12,400 ' 76,200" 6.15' 11,500 71,900 626 
Montana и 13,400 ' 110,000" 8.17" 11,200 85,500 7.66 
Nebraska ———— 14,000" 75,400" 538' 12,900 75,500 5.87 
Nevada __ К 29,500 ' 163,000" 5.52" 21,400 138,000 6.44 
New Hampshire _ 8,150 ' 51,200" 6.29 6,930 55,600 8.02 
New Jersey _ 13,600 ' 153,000" 11.25" 11,100 116,000 10.49 
New Mexico — — 14,600 ' 127,000" 8.68 ' 14,700 118,000 7.99 
New York | 34,400 ' 260,000" 7.55' 31,100 266,000 8.56 
North Carolina __ 9,770 ' 58,800' 6.01 7,570 43,000 5.68 
North Dakota — — 12,100 ' 39,200" 3.24' 14,400 47,000 3.28 
Ohio — 33,800' 244,000" 721' 27,200 241,000 887 
Oklahoma ____ 14,700 ' 95,500' 6.50" 11,600 68,200 5.90 
Oregon 14,900" 121,000" 8.09' 12,200 102,000 839 
Pennsylvania — — 16,100 " 132,000' 8.18' 13,900 114,000 8.23 
Rhode Island — — 2,000 ' 27,400' 13.66' 1,820 23,300 12.79 
South Carolina __ 9,660 ' 46,500' 4.8] 5,900 32.900 5.57 
South Dakota — — 12,500 ' 48,000' 3.83 10,500 37,900 3.59 
Tennessee 7,180 ' 56,2005 7.83 5,360 42,800 7.98 
Texas — 88,300 ' 631,000" 7.14' 70,000 528,000 7.54 
Utah г 38,900 ' 222,000‘ 5.72 32,400 190,000 5.86 
Vermont __ 4,960 ' 33,600" 6.78' 4,470 36700 821 
Virginia 10,400 ' 111,000 ° 10.63 ' 8,180 93,100 11.38 
Washington Р 39,600 " 326,000" 8.23 ' 29,900 230,000 7.69 
West Virginia — 426 3,840 9.00' 410 3,480 8.49 
Wisconsin 36,200 ' 190,000" 5.24° 29,100 143,000 4.92 
Wyoming © 17,500 ' 103,000‘ 5.88 ' 17,200 92,200 5.36 
. Total or average 1,060,000 "  7,900,000* 747' — 836,000 6,330000 757 


See footnotes at end of table. 
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ТАВГЕ 3—Continued 
CONSTRUCTION SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN 


THE UNITED STATES, BY STATE! 


CEDE ED See 


‘Revised. 


‘Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
? Includes data reported in Washington, DC. 


TABLE 4 
CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN THE UNITED STATES IN 2009, 
BY MAJOR USE! 
m BREED = pet pete SAE MEC 
Quantity 

(thousand Value Unit 

EN (Use с metric tons) _ (thousands) — value 
Concrete aggregates (including concrete sand) 128.000 $1,080,000 $8.46 
Plaster and gunite sands | EH E E 12.500 99,100 7.90 
Concrete products (blocks, bricks, pipe. decorative, etc.) I 2.940 29.000 9.89 
‘Asphaltic concrete aggregates à ando other bituminous mixtures — 37,600 379,000 10.07 
Road base and coverings 78,500 494,000 6.30 
Road stabilization, cement dd 2 na 951 7,630 8.02 
Road stabilization, lime SCHACH 901 6,520 7.24 
Fill см 39,400 183,000 4.65 
Snow and i ice control _ BON | = 3,180 23,400 7.35 
Railroad ballast _ СТС NA 515 4590 8.92 
Roofing granules MERE 209 4,260 2039 
Filtration ____ о m 512 4420 86) 
Golf course maintenance sand Ш 852 8340 9.79 
Other miscellaneous uses — ee ЕСЕ 3,880 40,900 10.56 

Unspecified” 

Actual 162,000 1,280,000 7.92 

Estimated Е Е __ 365.000 2,680,000 — 736. 

Total or average — 8600 6,330,000 Q 7.57. 


Pn are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
Reported and estimated production without a breakdown by end use. 
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ТАВГЕ 5 
CONSTRUCTION SAND AND GRAVEL SOLD ОК USED BY PRODUCERS IN THE UNITED STATES IN 2009, BY GEOGRAPHIC 


DIVISION AND MAJOR USE! 


(Thousand metric tons and thousand dollars) 


Concrete products Asphaltic concrete - 
Concrete aggregates Plaster and (blocks, bricks, pipe aggregates and other Road base and 
(including concrete sand) gunite sands decorative, etc.) bituminous mixtures — — coverings’ 
_ Region/division Quantity __ Value _ —— Quantity. = Vale — Quantity Value Quantity Value Quantity __ Уаће _ 
Northeast: 

New England — — 3,740 36,400 106 869 111 837 1,570 17,600 3,890 30,000 
Middle Atlantic __ 6,650 70,200 786 10,600 347 3280 2,660 30,600 4,290 32,100 
Midwest: 

_ East North Central | 20,000 126,000 4,700 23.300 363 2,770 8,660 55.700 10,900 63,300 
© West North Central 12,600 78,000 1,430 8,530 501 4,580 3,130 26,600 16,800 60,800 
South: | 

South Atlantic — 16.700 160,000 588 4,030 362 3,530 748 5.640 673 5.480 
_ East South Central - 9,170 62,100 123 894 74 989 1,540 15,400 884 6.000 
© West South Central | 21,200 169,000 1,010 10,100 108 1,150 1,350 14,000 5.640 47,900 
West: 

Mountain 15,100 128,000 1,580 13,300 54 804 7,530 83,100 23,600 150,000 
Райс — 22.900 253,000 2,210 27,500 1,020 — 11,100 _ 10400 — 130,000 13,700 — 113.000 
т == 129,000 1,080,000 ^ 12,500 99,00 2940 29.000 37,600 379,000 80,300 509,000 
| ЕШ | © Snow and ice control Railroad ballast — Other us — Il Total E 
Quantity — Маше - Quantity __ Value Quantity Value Quantity — Value | Quantity Value _ 
Northeast —  — | 
_ New England — — 2,110 9,990 675 6,530 63 434 25200 219,000 37,400 321.000 
Middle Atlantic — 3,530 17,900 1.010 6,360 104 941 36,7000 325,000 56,100 497,000 
Midwest: MEE 
_ East North Central - 9.900 41,600 771 3,440 35 255 76,800 488,000 132.000 804,000 
~ West North Central - 3.340 12,300 219 1,330 31 253 64100 358,000 102,000 551,000 
South: 

South Atlantic — 3,980 13.500 13 107 -- -- 29,900 260,000 53,000 452,000 
_ East South Central 816 2,700 8 62 -- - 22,700 160,000 35,300 248,000 
. West South Central 5.460 21,500 21 157 35 649 76,400 606,000 111,000 871,000 
ит 5.000 24.600 333 4,440 149 1.180 — 126,000 866,000 179,000 1,270,000 
_ Рек о 5,210 38,900 133 981 99 878 74100 4 739,000 ^ 130,000 1,310,000 
_ Toa — — ^ 39400 183.000 3,480 23,00 _ 515 4,590 532,000 4,020,000 836,000 6,330,000 

-- Zero. | 

Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes road and other stabilization (cement and lime). 

"Includes reported and estimated production without a breakdown by end use. 
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Size range 


n (metric tons) ____ 
Less than 25.000 . 


25,000 to 49.999 — 
50,000 to 99, 999 


100,000 to 199. 999 — 


200.000 to 299.999 _ 
300,000 to 399,999 — 
400,000 to 499,999 


TABLE 6A 
CONSTRUCTION SAND AND GRAVEL PRODUCTION IN THE UNITED STATES 


IN 2009, BY 


SIZE OF OPERATION 


Quantity’ 


Number of Percentage (thousand 


500,000 to $99,999 ___ 


600.000 to 699,999 
700.000 to 799,999 _ 
800, 000 (о 899, 999 _ 
900,000 to 999, 999 


1,000,000 to 1,499,999 С 
1,500,000 to 1,999,999. ___ 
2,000,000 to 2,499,999 ___ 


2,500,000 and тоге 


_ Total _ 


! Data are roumded. to no more than three significant digits. 


operations — — oftotal - metric tons) 

D 1,716 26.7 16,600 
И 1,076 16.7 35,500 
o 1,154 17.9 75,300 
1,160 18.0 151,000 

B 540 8.4 120,000 
262 4.1 82,200 

159 2.5 63,900 

109 1.7 54,100 

E 73 1.1 42,700 
48 0.7 32,400 

36 0.6 27,600 

29 0.5 24,800 

44 0.7 47.600 

16 0.2 24,800 

8 0.1 16,300 

В - 7 01 , 21,300 _ 
E 437 00 _ _ 836. 000 
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Percentage 
of total _ 
2.0 

4.3 

9.0 

18.1 

14.3 

9.8 

7.7 

6.5 

5.1 

3.9 

33 

3.0 

5.7 

3.0 

2.0 

= 26 
~ 100 


QUNM 


Ls YEARBO® 
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ТАВГЕ 6В 
CONSTRUCTION SAND AND GRAVEL PRODUCTION IN THE UNITED STATES IN 2009, BY REGION AND SIZE OF OPERATION 


Northeast 


MERECE m Midwest __ Б 
Quantity’ Quantity’ 

Size range Number of Percentage (thousand Percentage Numberof Percentage (thousand Percentage 

(metric tons) operations oftotal metric tons) — oftotal — operations — oftotal _ metric tons) _ oftotal — 
Lessthan25,000 | 359 34.8 3,510 3.8 595 26.8 6,070 2.6 
25,000 to 49,999 182 17.6 6,020 6.4 402 18.1 13.300 5.7 
50,000 to 99,999 180 17.4 11,700 12.5 439 19.8 28,500 12.2 
100,000 to 199,999 — 163 15.8 21,300 22.7 418 18.9 54,100 23.1 
200,000 to 299,999  — 71 6.9 15,700 16.8 163 7.4 36,300 15.5 
300,000 to 399,999 — — 39 3.8 12,100 13.0 79 3.6 24,700 10.6 
400.000 to 499,999 — 17 1.7 7,000 7.5 35 1.6 14,000 6.0 
500,000 (о 599.999 4 0.4 1,930 2.1 34 1.5 16,900 7.2 
600,000 го 699,999 5 0.5 2,930 3.1 18 0.8 10,400 4.5 
700,000 to 799,999 2 0.2 1,380 1.5 8 0.4 5,280 2.3 
800,000 to 899,999 — 2 0.2 1,500 1.6 9 0.4 6,840 2.9 
900,000 to 999,999 4 0.4 3,430 3.7 11 0.5 9,270 4.0 
1,000,000 to 1,499,999 _ 3 0.3 3,190 3.4 6 0.3 6,690 2.9 
1,500,000 to 1,999,999 2 " = = 2 = " Ви 
2,000,000 to 2,499,999 _ | 0.1 1,840 2.0 | -- 1,900 0.8 
2,500,000 апа тоге - | - Е ы "E MEE. SES C nios rs № 
Total - | — 1032 100 93500 — 100 2218 100 — 234000 — 100 
EM MEM Sotho | Wet — 

| Quantity! Quantity’ 
Size range Number of Percentage (thousand Percentage Number of Percentage (thousand . Percentage 
(metric tons) operations of total metric tons) oftotal operations _ oftotal metric tons) of total _ 
Less than 25,000 —— 206 - 19.0 1,950 1.0 556 26.4 5,020 1.6 
25.000 то 49,999 — 123 114 4,050 2.0 369 17.5 12,200 3.9 
50,000 to 99,999 | 182 16.8 12,000 6.0 353 16.8 23,000 7.5 
100,000 to 199,999  — 223 20.6 30,200 15.1 356 16.9 45,800 14.8 
200,000 to 299.999 — 126 11.6 27.400 13.8 180 8.6 40,400 13.1 
300,000 to 399,999 62 5.7 19.800 9.9 82 3.9 25,500 8.3 
400,000 t0499,999 51 47 20,700 10.4 56 27 22.200 7.2 
500,000 to 599,999  — 34 3.1 16,800 8.4 37 1.8 18.500 6.0 
600,000 to 699,999 21 1.9 12,300 6.2 29 1.4 17,000 5.5 
700,000 to 799,999 | 19 1.8 12.900 6.5 19 0.9 12,900 4.2 
800,000 (о 899,999 13 1.2 10,100 5.0 12 0.6 9,230 3.0 
900.000 to 999,999 3 0.3 2,610 1.3 11 0.5 9.490 3.1 
1,000,000 to 1,499,999 11 1.0 12,400 6.2 24 1.1 25,400 8.2 
1,500,000 to 1,999,999. — 6 0.6 9,680 4.9 10 0.5 15,100 49 
2,000,000 to 2,499,999 2 0.2 4,170 2.1 4 0.2 8,390 2.7 
2,500,000 and more 0.1 2,430 о. 6 ___ 0з _ 19900 __ 61 
Тога! | — . 1083 100 199,000 — 100 23104 _ 100 309000 _ 100 
-- Zero. BEEN uM 


!Data are rounded to no more than three significant digits. 


IND AND GRAVEL, CONSTRUCTION—2009 


ТАВГЕ 7 
CONSTRUCTION SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN THE 


UNITED STATES IN 2009, BY GEOGRAPHIC DIVISION AND METHOD OF TRANSPORTATION' 


(Thousand metric tons) 


erie FEE 


м. ори ЗЕЕ Н 


Мо! Not 
__ Region/division Truck Rail Water Other transported — S] specified Total 

Northeast: _ | 

| New England | He 6,720 - -- 118 2.410 28,200 37,400 

С Middle Atlantic 12,400 8 -- 12 1,190 42,400 56,100 
Midwest: 

East North Central __ 33,400 129 2,890 473 4,420 90,900 132,000 
~ West North Central __ 21,400 160 895 22 5,350 74,300 102,000 
Зошћ: 

South Atlantic 17,700 28 192 79 724 34,300 53,000 

_ East South Central __ 6.080 85 908 40 412 27,800 35,300 

T West South Central и 21.700 317 27 8 3,880 85,200 111,000 
Мези 
Моша. 29400 253 -- $36 $540 141,000 179.000 
_ Pacific. С ОВИ 1,080 __1,460 _ 6,100 _ 85,700 |. 130000 
.. Total —. "18400 980 Á 5990 2150. — 33.000 609.000 00 836.000 
-- Zero. 


1 . ; eni 
Data are rounded to no more than three significant digits; may not add to totals shown. 


TABLE 8 
NUMBER OF CONSTRUCTION SAND AND GRAVEL OPERATIONS AND PROCESSING PLANTS 
IN THE UNITED STATES IN 2009, BY GEOGRAPHIC DIVISION 
Е а еее 
^ Mining operations on on land EN 
EE Stationary "Мо plants c or  Dredging Total active 
. Region/division Stationary — Portable — and i ропађје _ unspecified — operations — € operations _ 


Northeast: 
New England 231 202 39 27 - 499 
Middle Atlantic 247 188 44 31 23 533 
Midwest: 
East North Central 515 409 74 47 86 1,131 
— West North Central _ 363 447 30 60 187 1,087 
South: 
_ South Atlantic E 149 74 15 48 74 360 
_ East South Central 111 41 8 6 52 218 
— West South Central 241 118 22 40 84 505 
Мег 
E Машаны 508 724 68 47 9 1,356 
Ре | 386 246 O5 35 24 as 
otal 2,751 2,449 6,437 
m 75 _ 2, 357 341 59  —— 


| 
Ап undetermined number of operati 
perations leased i counted 
as one operation. from the Bureau of Land Management in Alaska are 


m 
64.10 р 
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ТАВГЕ 9 
NUMBER OF CONSTRUCTION SAND AND GRAVEL OPERATIONS AND PROCESSING PLANTS 
IN THE UNITED STATES IN 2009, BY STATE 


Mining operations on land 


Stationary No plants or Dredging Total active 


.. State Stationary, Portable and portable unspecified operations operations 
Ајађата 38 E MEME M S а то 
Alaska! — _ 32 22 2 4 5 65 
Arizona 89 112 15 3 = 219 
Arkansas | E 28 20 4 1 4 57 
Califonia 211 93 24 7 9 344 
Colorado | 98 140 5 6 7 256 
Connecticut 33 24 9 = SE 66 
Delaware 5 = be 2 4 1] 
Florida — 31 9 - 7 16 63 
Georgia 17 6 3 -- 19 45 
Hawaii | 18 6 = = 26 
Idaho — 47 95 4 14 2 162 
llinos — 66 16 7 3 27 119 
Indiana — 70 35 12 3 14 134 
ома 0 40 73 5 l 25 144 
Kansas 26 40 3 10 39 118 
Kentucky 9 4 2 l 9 25 
Louisiana 45 15 1 12 37 110 
Мате mE 61 70 8 13 A 152 
Maryland — — 21 | 2 10 4 38 
Massachusetts 64 21 2 2 -- 89 
Michigan — 131 154 31 19 14 349 
Minnesota | 136 156 15 19 5 331 
Mississippi | 45 17 -- -- 18 80 
Missouri 36 8 2 = 28 74 
Montana 62 84 7 6 E 159 
Nebraska 36 17 1 5 89 148 
Nevada 56 39 5 4 = 104 
New Hampshire | 33 41 9 4 Е 87 
New Jersey ——— 31 6 4 3 12 56 
New Mexico = 58 52 8 3 E 121 
New York - 158 157 29 23 6 373 
North Carolina — 38 23 7 13 15 96 
North Dakota = 47 77 2 3 E 129 
Ohio 102 51 11 4 30 198 
Ок!аһота 30 14 = 8 24 76 
Oregon 38 43 9 9 3 102 
Pennsylvania 58 25 11 5 5 104 
Rhode Island 8 3 4 | -- 16 
South Carolina — 13 17 ES 3 12 45 
South Dakota — 42 76 2 22 І 143 
Теппеѕѕее 19 9 5 -- 10 43 
Техаѕ 138 69 17 19 19 262 
Utah 69 99 20 "T 189 
Vermont 32 43 7 7 -- 89 
Virginia 21 16 3 13 4 57 
Washington 87 82 20 15 7 211 
West Virginia __ 3 NER TROUPE E = 2 


fmi uel cle ER CE 


See footnotes at end of table. 
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TABLE 9—Сопипџед 
NUMBER OF CONSTRUCTION SAND AND GRAVEL OPERATIONS AND PROCESSING PLANTS 
IN THE UNITED STATES IN 2009, BY STATE 


. Mining operations on land 


Stationary No plants or Dredging Total active 


. State — — Stationary Portable and portable unspecified — operations — operations - 
Wisconsin _ i || M6 — 13° оз — a8  — 1 33 
Wyoming _ | 29  — |1|0 4 | ..100. - 146 
_ Total 2,751 ë 2449 — — 357 341 2539 6,437 
-- Zero. 


| ;‚ : 
An undetermined number of operations leased from the Bureau of Land Management in Alaska are 
counted as one operation. 
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ТАВГЕ 10 
RECYCLED ASPHALT SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE"? 


ж i 
20 с 


Quantity _ Quantity 
(thousand Value Unit (thousand Value Unit 

"n State — —.... .. Wetrictons) (thousands) value metric tons) — (thousands) value 

Alabama 112 $2,090 $18.62 126 $2,520 $20.02 
Alaska 105° 1,770" 1681" 57 1,200 21.02 
Arizona 137 820 5.99 227 1,370 6.02 
Arkansas "E - -- -- 85 908 10.68 
California 1,550 ' 12,500 ' 8.11" 1,700 11,600 6.82 
Colorado _ 514° 4,950 9.62 ' 362 4,050 11.18 
Connecticut — —  — 133 530 3.98 124 517 4.17 
Delaware O= 2 35 17.50 2 35 17.50 
Florida 415 5,980 14.40 ' 903 12,300 13.66 
Georgia 96 2,770 28.89 ' 196 4,280 21.83 
Hawai ^ ^ 73 1,040 14.25 73 1,030 14.16 
Idaho - 88 659 7.49 94 587 6.24 
Illinois 843 8.210 9.74 1,460 12,500 8.57 
Indiana 172 ' 1,640 ' 9.54 ' 225 1,870 8.30 
Тома 37 290 7.84 26 209 8.04 
Kansas 1,140 30,900 27.02 ' 1,290 33,200 25.74 
Kentucky 49 928 18.94 49 928 18.94 
Louisiana 147 908 6.18 134 757 5.65 
Maine _ nm 176 1,380 7.82 ' 139 1,130 814 
Maryland 194 999 5.15 145 702 4.84 
Massachusetts - 305 1,960 6.42 ' 287 2,410 8.40 
Michigan — 315 1,540 4.88 ' 532 3,010 5.67 
Minnesota - 805 ' 7,240 ' 8.99 ' 528 5.430 10.29 
Mississippi 81 1,570 19.35 ' 136 1,780 13.09 
Missouri 208 922 4.43 164 693 4.23 
Montana 75 338 4.51 8 89 11.13 
Nebraska m 32 745 23.28 83 1,090 13.14 
Меуада 49 275 5.61 275 1,500 5.46 
New Hampshire 256 3,420 13.34 ' 296 3,480 11.74 
New Jersey 154 1,120 7.24 ' 155 1,350 8.70 
New Mexico 195 1,410 725' 771 9,850 12.78 
New York | 256 1,630 6.36 ' 380 2,840 747 
North Carolina 318 2,300 723 874 7.850 8.98 
North Dakota о 28 126 4.50 40 450 11.25 
Ohio | 68 249 3.66 179 1,090 6.10 
Oklahoma = = 103 1,540 14.98 ' 118 1,570 13.33 
Oregon = 235 ' 1,940 ' 8.26 ' 216 1,580 7.29 
Pennsylvania 1,120 10,700 9.54 ' 1,020 10,100 9.97 
Rhode Island 7 69 920 13.33 66 202 3.06 
South Carolina 191 " 4,010"  2102' 204 4,420 21.65 
South Dakota 80 446 5.58 120 751 6.26 
Tennessee 54 409 7.57 197 1,450 7.36 
Texas — 700 7,280 10.40 616 4,650 7.54 
Utah 431 ' 2440' 5.66' 234 1,560 6.67 
Vermont 30 242 8.07 28 425 15.18 
Virginia 955 1,310" 1.37" 233 2.980 12.79 
Washington i 195 1,080 5.53' 168 499 2.97 
es 747 4,980 6.67 624 4290 _ 6.87 


See footnotes at end of table. 
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TABLE 10—Continued 


RECYCLED ASPHALT SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE"? 


| 208 | _ 2009 
Quantity | nm Quantity 
(thousand Value Unit (thousand Value Unit 
_ State  metrictons) (thousands) value metric tons) (thousands) value _ 
Wyoming —— — 29 — — $3600 $124 — 14 5205 $146 
U.S. total or average 14,100 " 141,000 ' 10.02 ' 16,000 169,000 10.60 
__ Тепйогу ___ 
Puerto Еко __ 45 169 3.75 45 169 3.75 
__ Grand total or average __ 14,100 M 141,000 ' 10.00 ' 16,000 170,000 10.58 
'Revised. -- Zero. MEM 
Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Includes construction and demolition companies that do not mine virgin aggregates. 
jp» 
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ТАВГЕ 11 


RECYCLED CONCRETE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE"? 


State 
Alabama = 
Alaska 
Arizona 
Arkansas Я 
California 
Colorado 
Connecticut 
Delaware _ 


Florida 


Georgia B 
Hawaii 
Idaho 
Illinois 
Indiana 
lowa 
Kansas — — 
Kentucky 
Louisiana 
Мапе 
Maryland 


Massachusetts 
Michigan — — 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 

New Hampshire 
New Jersey | 
New Mexico 
New York 

North Carolina В 
North Dakota | 
Оһо 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee _ 


Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 
U.S. total or average 
Territory 
Puerto Rico 
Grand total or average 


r s 
Revised. -- Zero. 


"Includes construction and demolition companies that do not mine virgin aggregates. 
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uu 2008 | 2000 — 
Quantity Quantity — с 
(thousand Value Unit (thousand Value Unit 
‘Metric tons) (thousands) value metric tons) (thousands) value 
45 $317 $7.04 1 $77 6739 
64 ' 304 ' 4.75 ' 25 124 4.96 
192 1,050 5.48 ' 70 485 6.93 
T == -- 42 193 4.60 
2,270 ' 17,000 ' 7.51 ' 1,770 14,300 8.07 
767 5,010 6.53 644 4,500 6.99 
90 310 3.44 41 328 8.00 
7 75 10.71 7 75 10.71 
233 3,640 15.63 ' 424 4,830 11.40 
10 57 5.70 83 274 3.30 
23 252 10.96 22 215 9.77 
27 190 7.04 32 192 6.00 
1,410 10,600 1:99“ 1,180 8,820 7.51 
105 717 6.83 139 752 5.41 
34 248 7.29 28 238 8.50 
25 311 12.44 297 2,230 7.51 
440 4,370 9.93 441 4,370 9.92 
29 434 14.97 7 71 10.14 
28 163 5.82 39 294 7.54 
254 1,160 4.55 ' 389 2,030 5.21 
300 2,260 7.55" 192 1,610 8.39 
520 2,520 4.85 1,010 7,180 7.13 
1,290 6,850 5.30 ' 765 4,700 6.14 
71 1,540 21.75" 71 1,550 21.82 
1 2 2.00 | 2 2.00 
81 378 4.67 20 155 7.75 
98 877 8.95 122 1,120 9.19 
151 804 5.32 93 560 6.02 
11 93 8.45 12 109 9.08 
381 2,740 7.19 583 4,730 8.11 
171 1,840 10.74 ' | 2 2.00 
399 ' 2,850 " 7.15" 338 2,620 7.75 
139 1,810 13.03 " 143 1,850 12.94 
9 61 6.78 17 187 11.00 
225 1,590 7.05' 337 2,230 6.61 
225 2,940 13.08 ' 224 2,940 13.13 
80 747 9.34 101 882 8.73 
429 2,350 5.48 420 2,450 5.82 
32 301 9.41 127 176 1.39 
235 3,400 14.46 ' 216 3,630 16.81 
158 699 4.42 109 534 4.90 
= - ~ 25 149 5.96 
1.660 12,400 7.49 ' 859 6,750 7.86 
381 3,060 ' 8.04 ' 223 1,890 8.48 
| 16 81 5.06 22 102 4.64 
588 5,440 9.25 631 5,680 9.01 
407 2,220 5.46 ' 216 1,330 6.14 
645 3.580 $.55 369 1,940 5.24 
236 1,640 6.94 ' 59 339 5.75 
15,000 ' 111,000 ' 7.43 13,000 102,000 7.83 
15,000 ' 111,000 ' 7.43 ' 13,000 102,000 7.83 
'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
~ | 
Digitizea by GOOLE 
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ТАВГЕ 12 
U.S. EXPORTS ОР CONSTRUCTION SAND AND GRAVEL IN 2009, BY COUNTRY' 


(Thousand metric tons and thousand dollars) 


dis te е M 
Т5 _ Value, i mE Value, 
Country or territory ____ Quantity ____ Er as. Quanity _____ fas. 
North America: 
найы ИН 7 522 17 635 
Canada Е 20 2,150 327 2,800 
Mexico m M MM 2 439 1 25 
ЕЕС 18 1.290 8 _ 234 
^ Tod м Л 7 ау 77 — 440 — 353 3,690 
$ошһ Атегіса 3 2.320 | 60 
Europe em 4 3,310 3 170 
Asia Е 3 1,920 | 32 
Oceania (3) 119 -- se 
Middle East о 19 5.820 3 88 
Africa, other 4 1.140 (3) 13 
 Grandiotal __ m 79 19,000 360 | 4,050. 
-- Zero. | mE Lu Ули OMM 
!Data are rounded to по more than three significant digits; may not add to totals shown. 
?Free alongside ship. Value of material at U.S. port of export: based on transaction price, 
including all charges incurred in placing material alongside ship. 
Less than У; unit. 
Source: U.S. Census Bureau. 
TABLE 13 
U.S. IMPORTS FOR CONSUMPTION OF C ONSTRUCTION SAND 
AND GRAVEL, BY COUNTRY' 
(Thousand metric tons and thousand dollars) 
— IEEE MN 
Value, Value, 
_  Countyortemitory _____ Quantity cif? Quantity cif 
Antigua and Barbuda __ ee ee S — 94 
Australia 21 1,560 2 604 
Bahamas, The 462 5,600 81 1,490 
Canada — А 4,500 86.800 2,540 47,500 
China — 17 3,750 19 2,580 
Germany Н 25 253 (3) 327 
Japan = (3) 458 6) 154 
Mexico — _____ 318 5,500 228 5,680 
New Zealand 11 1,990 4 155 
Peru с 8 3 690 3 683 
Philippines | 212 0) 70 
Other | 66 _____ 6,740 95 _ 6,120. 
к, ^ .азо 1140007 __2980 6610 


"Revised. -- Zero. 


1 
р . . . H 
ata are rounded to no more than three significant digits; may not add to totals shown. 


2 . 
Cost, insurance, and freight. Value of material at U.S. port of entry; based 


on purchase 


price and includes all charges (except U.S. import duties) in bringing material from foreign 


country to alongside carrier. 
3 
Less than У; unit. 


Source: U.S. Census Bureau. 
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TABLE 14 
THE TOP 100 PRODUCERS OF CONSTRUCTION SAND & GRAVEL IN THE UNITED STATES IN 2009! 


— 
DEn ше. a бе Љета eee 


2009 — 2008 | 2009 2008 
Rank Rank Company __ , Rank Rank ___ Company ______ 
|^ — 1 2 Oldcastle Materials, Inc. 51 84 Sundre Sand & Gravel, Inc. 
2 1 CEMEX S.A.B. de СМ. 52 69 Amboy Aggregates 
3 4 Vulcan Materials Co. 53 56 Eagle Materials Inc. 
4 3 Lehigh Hanson, Inc. 54 61 Snyder Associated Cos., Inc. 
5 6 MDU Resources Group, Inc. 55 34 Holliday Rock Products Corp. 
6 5 Holcim Group/Aggregate Industries Mgmt., Inc. 56 73 Standard Gravel Co., Inc. 
7 13 Mitsubishi Materials Corp. 57 — Blain Sand & Gravel, Inc. 
8 7 Bureau of Land Management 58 63 Chandler Aggregates, Inc. 
9 10 Lafarge North America, Inc. 59 65 Lakeview Sand & Gravel Co. 
10 9 Martin Marietta Aggregates 60 52 U.S. Concrete, Inc. 
11 11 Fisher Industries 61 82 Southway Construction Co., Inc. 
12 8 Granite Construction, Inc. 62 79 FST Sand & Gravel, Inc. 
13 15 Clyde Cos., Inc. 63 49 Rieth-Riley Construction Co., Inc. 
14 12 CalPortland Со. 64 51 Salt River Pima-Maricopa Indian Community 
15 18 Trinity Industries, Inc. 65 70 Aggregate Resources, Inc. 
16 14 A. Teichert & Son, Inc. 66 81 Pacific Clay Products, Inc. 
17 16 Colas Inc. 67 59 Boral USA 
18 53 Las Vegas Paving Corp. 68 60 Southwest Rock Products, LLC 
19 21 Fordyce Ltd. 69 41 The Olen Corp. 
20 20 Nugent Sand Co. 70 — Fred Weber, Inc. 
21 19 Опа River Indian Community 71 76 Wood Resources Corp. 
22 17 Texas Industries, Inc. 72 66 Watson Gravel, Inc. 
23 25 York Building Products Co. 73 74 Grand Rapids Gravel Со. | 
24 26 Lyman-Richey Sand & Gravel Co. 74 71 Wright Materials, Inc. 
25 28 Mathy Construction Co. 75 93 М.К. Tanner Mining, Inc. 
26 40 Mulzer Crushed Stone, Inc. 76 77 Hilltop Basic Resources, Inc. 
27 36 Ash Grove Cement Co. 77 — Waste Management, Inc. 
28 39 Southern Aggregates, LLC 78 — Close Construction Co., Inc. 
29 33 R.E. Janes Gravel Co. 79 85 Johnson Sand & Gravel, Inc. 
30 44 McMurry Ready Mix Co. 80 — Frank Bryan, Inc. 
31 30 Eucon Corp. 8l 57 Memphis Stone & Gravel Co. 
32 32 All American Asphalt Co. 82 47 Ennstone Inc. 
33 35 Harper Investments, Inc. 83 — James Construction Group 
34 22 Edw. C. Levy Co. 84 75 Heritage Group 
35 53 Central Specialties, Inc. 85 83 Nebco, Inc. 
36 24 E.R. Jahna Industries, Inc. 86 — Clemente Material, Inc. 
37 23 Lattimore Properties, Inc. 87 — Tri-Con Materials, Inc. 
38 38 L.G. Everist, Inc. 88 62 Continental Materials Corp. 
39 — Quikrete Companies, Inc. 89 80 Hall-Irwin Corp. 
40 87 Capital Sand Co., Inc. 90 — Roanoke Sand & Gravel Corp. 
4] 37 Miles Sand & Gravel Co. 9] — Wim. D. Scepaniak, Inc. 
42 78 FNF Mining, Inc. 92 99 Ready Mix USA, Inc. 
43 58 Jobe Materials, LP 93 — Michels Corporation 
44 50 Dan Gernatt Gravel Products, inc. 94 86 LS Sand & Gravel Ltd. 
45 54 New Enterprises Stone & Lime Co., Inc. 95 — A. Lindberg & Sons, Inc. 
46 43 Thelen Sand & Gravel, Inc. 96 — St. Charles Sand Co. 
47 68 Dolese Bros. Co. 97 — Bowes Construction, Inc. 
48 45 Multisources Ltd. 98 — J.J. Ferguson Sand & Gravel Co 
49 64 BSC Holding, Inc. 99 — LeGrand Johnson Construction Co 
50 48 Irving Materials, Inc. _ 100 — Strata Corp. | 


— Not in the top 100 producers of crushed stone in the United States in 2008. 
'In descending order of tonnage produced. 
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SELENIUM AND TELLURIUM 
By Micheal W. George 


Domestic survey data and tables were prepared by Maria Arguelles, statistical assistant, and the world production tables 
were prepared by Glenn J. Wallace, international data coordinator. 


In 2009, the average U.S. dealers' prices for commercial- 
grade selenium and tellurium lump and powder declined from 
those of yearend 2008. Estimated global consumption for both 
metals also declined. One copper refinery in Texas reported 
domestic production of primary refined selenium and tellurium. 
Domestic production of selenium and tellurium decreased in 
2009 as did estimates of global production. 

Selenium and tellurium were recovered as byproducts 
of nonferrous metal mining, mostly from the anode slimes 
associated with electrolytic refining of copper. Selenium and 
tellurium were also recovered as byproducts from gold, lead, 
nickel, platinum, and zinc mining. 

In a 2006 survey of 56 worldwide electrolytic copper refiners, 
52 and 45 plants, respectively, reported selenium and tellurium 
in their anode slimes. The selenium-containing slimes averaged 
7% selenium by weight, with a few containing as much as 25% 
selenium. Tellurium concentrations were generally lower and 
averaged 2% (Moats and others, 2007, p. 202-241). 

Selenium and tellurium can also be recovered economically 
from industrial scrap and chemical process residues. Obsolete 
and damaged photoreceptor drums from plain paper copy 
machines have been shipped by manufacturers to refineries for 
recovery of selenium and tellurium metal. The supply of old 
drums, however, has declined in recent years and now appears 
to be nearly exhausted. 


Production 


Asarco LLC's (Tucson, AZ) copper refinery in Amarillo, TX, 
was the only U.S. producer of refined selenium and tellurium. 
One copper refinery produced and exported semirefined material 
containing 90% selenium plus tellurium for toll-refining in 
Asia. Two other refineries generated selenium- and tellurium- 
containing slimes that were exported for processing. Most of 
the selenium and tellurium contained in domestic anode slimes 
came from copper ores in Arizona and Utah. One refinery 
processed anodes imported from Canada. Domestic production 
of selenium and tellurium decreased in 2009 compared with that 
of 2008. 

Asarco had operated under bankruptcy protection since 
August 2005. In 2009, Grupo Mexico S.A.B. de C.V. (Mexico 
City, Mexico) (the parent company of Asarco) regained control 
of the Asarco refinery and on December 9, Asarco was fully 
released from its legal contingencies and exited bankruptcy 
protection (Grupo Mexico S.A.B. de C.V., 2010, p. 2). 

With the higher price of tellurium that persisted during 
2007-09 and projected increases in demand, tellurium was 
increasingly viewed as a valuable byproduct. This helped 
stimulate exploration for gold-telluride ores, including some 
early stage projects in the Western United States. 
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Consumption 


Selenium.—In 2009, world consumption of selenium was 
estimated to be lower than revised 2008 consumption data 
Owing to the global economic downturn. Compared with 
revised 2008 consumption levels, consumption of selenium 
was estimated to be down by 10% to 20% in the glass industry, 
by 15% in the electrolytic manganese industry, and by 40% 
in the animal feed and agriculture industry. Selenium used in 
chemical and pigments applications in 2009 was down slightly 
compared with that in 2008. Other metallurgical, electronic, 
and other applications in 2009 were estimated to be higher 
compared with 2008 consumption levels (Metal-Pages, 2009g). 
The estimated global distribution of consumption of selenium 
by application was metallurgy, 35%; glass manufacturing, 25%; 
agriculture, 10%; chemicals and pigments, 10%: electronics, 
10%; and other, 10%. This represents a significant shift in the 
demand pattern; glass manufacturing was the leading end use 
for selenium for more than a decade. 

The main use for selenium in metallurgical end uses was 
for the production of electrolytic manganese in China where 
selenium dioxide (SeO,) was substituted for sulfur dioxide to 
reduce the power required to operate electrolytic cells. In 2009, 
demand for selenium by electrolytic manganese metal producers 
in China decreased compared with that in 2008 owing to 
decreased consumption of electrolytic manganese metal by steel 
producers. About 2 kilograms of SeO, were used per metric ton 
of electrolytic manganese metal produced (Selenium-Tellurium 
Development Association, 2002: Metal-Pages, 2009c). 

Metallurgical-grade selenium was used as an additive to cast 
iron, copper, lead, and steel alloys to improve machinability 
and casting and forming properties. In the United States 
selenium was used as an alloy with bismuth to substitute for 
lead in plumbing fixtures in response to requirements of the 
Safe Drinking Water Act Amendments of 1996 (Public Law 
104—182) to reduce lead in potable water supplies. In lead-acid 
storage batteries, the addition of a small amount, about 0.02% 
by weight, of selenium to low-antimony lead alloys used in the 
m" improves the casting and mechanical properties of 
| Selenium Was used to decolorize the green tint caused by iron 
impurities in container glass and other soda-lime silica glass. It 
was also used as a colorant in art and other glass, such as that 
used in traffic lights, and in architectural plate and automobile 
us to reduce solar heat transmission through the glass 

elenium, an essential micronutrient for ani | 
health, was added to fertilizer used to grow йз ы human 
human consumption. This practice was mor ae a 
| | € common outside 
the United States, in countries with selenium-poor soils 
Australia and China. пш 
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Chemical and pigment uses of selenium include industrial 
and pharmaceutical applications. Selenium's principal 
pharmaceutical use was in shampoo to control dandruff and 
dermatitis and as an antifungal agent. Cadmium sulfoselenide 
compounds were used as pigments in ceramics, glazes, paints, 
and plastics, but because of the relatively high cost and the 
toxicity of cadmium-based pigments, their use was generally 
restricted to applications where they were uniquely suited. 
Additionally, selenium was used in catalysts to enhance 
selective oxidation in plating solutions to improve appearance 
and durability, in blasting caps and gun bluing, in digital x-ray 
detectors, and in zinc selenide for infrared windows in carbon 
dioxide lasers. | 

Although conventional silicon-based cells remained the 
dominant photovoltaic (PV) technology, thin-film PV cells 
production continued to increase in 2009. Three major types of 
thin-film PV cells were in commercial production—amorphous 
silicon and thin-silicon, cadmium telluride (CdTe), and | 
copper indium gallium diselenide (CIGS). Several companies 
announced plans to expand production of nonsilicon-based solar 
cells within the next several years. It was projected that CIGS 
production would reach almost 1 gigawatt (GW) by 2010 and 
2.5 GW by 2012. Recent advancements in CIGS thin films have 
reduced production costs, improved performance, and reduced 
the environmental impact of production. In 2009, more than 40 
companies were involved in the development of C IGS products. 
Commercial CIGS solar cells have achieved conversion | 
efficiencies of 1296 using 0.0176 of the material contained in 
crystalline silicon-based solar cells. It was estimated that to 
generate 1 GW of power by CIGS solar cell would require about 
55 metric tons (t) of selenium, 20 t of indium, 15 t of copper, 
and 4 t of gallium (Kanellos, 2008; Kho, 2008; Ullal, 2008; 
Metal-Pages, 2009d, h). | 

Tellurium.—World demand for tellurium was estimated to 

have decreased in 2009. The leading use for tellurium was as a 
metallurgical alloying element. Tellurium was used in steel as 
a free-machining additive, in copper to improve machinability 
while not reducing conductivity, in lead to improve resistance 
to vibration and fatigue, in cast iron to help control the depth 
of chill, and in malleable iron as a carbide stabilizer. Owing 

to recent higher prices, many steel and nonferrous metals 
producers have reduced consumption and found substitutes for 
tellurium. 

Consumption in chemical, catalysts, and other uses, the next 
largest end-use category, declined owing to the recent increases 
in price. Tellurium was used as a vulcanizing agent and as 
an accelerator in the processing of rubber and in catalysts for 
synthetic fiber production. Other applications included the use 
of tellurium in blasting caps and as a pigment to produce blue 
and brown colors in ceramics and glass. 

High-purity tellurium was used in alloys for electronics 
applications, such as thermal imaging, thermoelectric, 
phase-change memory, and photoelectric devices. Consumption 
of tellurium in these applications was estimated to have 
decreased in 2009 because of the global economic downturn. 

Mercury-cadmium-telluride was used in thermal-imaging 
devices to convert the raw image into a crisp picture on the 
screen, for infrared sensors, and for heat-seeking missiles. 
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Semiconducting bismuth telluride was used in thermoelectric | Foreig 
cooling devices employed in electronics and consumer products р, 
These devices consist of a series of couples of semiconducting Р 
materials which, when connected to a direct current, cause pun 
one side of the thermo element to cool while the other side а 
heats. Thermoelectric coolers were most commonly used in us 
electronics and military applications, such as the cooling of " 
infrared detectors, integrated circuits, laser diodes, and medici | i | 
instrumentation. The devices were also used in high-end x | 
automobile car seats to cool seats on hot days. However, us 
with the global economic downturn in late 2008, tellunum ч 


consumption in thermoelectric consumer goods decreased in 
2009. 


Im 
During 2009, the CdTe thin-film PV cell industry increased | 7 
investments in research and capacity. First Solar Inc. (Phoeni. ii 
AZ), the global leader in CdTe production, had plants in T 
Germany, Ohio, and, Malaysia. In 2009, estimated global i 
production for First Solar rose to 1,230 megawatts (MW), | n 
from 716 MW in 2008 owing to expansion at its new plant in " 
Malaysia. In the fourth quarter 2009, First Solar reported that " 
efficiency of its CdTe cells reached 11.1%. In April, Abound | 
Solar Inc. (Fort Collins, CO) opened its first full-scale CdTe " 
solar cell production facility in Longmont, CO, that had a " 
capacity of 200 MW. Other manufacturers that were planning К 
to produce CdTe solar cells were Calyxo GmbH (Bitterfeld- " 
Wolfen, Germany) and PrimeStar Solar Inc. (Arvada, CON | | 
Plus Inc. (Saint-Laurent, Quebec, Canada) was the princip " 
supplier of high-purity cadmium and tellurium to the thin-film у 


industry. The thin-film industry accounted for tree qur 
5N Plus’ business (Kho, 2008; Ullal, 2008; Abound ie | 
2009; 5N Plus Inc., 2010, p. 6; First Solar Inc., 2010, p. 177" 


Prices 


The Platts Metals Week annual average New York aes 
for selenium was $23.07 per pound in 2009 and was ae 
than the annual average price in 2008. The рпсе е (а 
$20 per pound for the first 7 months of 2009, ss ы 
yearend 2008 price of $23 per pound. Some analy 


that after peaking at more than $40 per pum oversuppl tha 
the downward-trending price was caused DY nd and coti 
developed in 2008 because of decreased HR gust UE? 
into the first half of 2009. The price rose 1 roduction in India 
increased demand from glass and pueda n China à 
and electrolytic manganese metal p Bulletin, 20: Poole. 
finished the year at $29 per pound eoe р 
2009; Roskill's Letters from Japan, 2 € дег, 9995% 

The United Kingdom price for lump i. ‚апей am 
pure tellurium, as published in M МЕ ed to Sl 
$160 to $190 per kilogram. The Ў па again decre 
to $170 рег kilogram on February evi w ini 
$110 to $150 per kilogram In Septe ie 
discontinued publishing nap d itet 
Metal-Pages started publishing а ; 
tellurium price range, from 170 per Ко hey 
The price range increased to $145 to $ | e rest of 


: is leve 
December 17 and remained at this 
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> accounted for 88% of selenium exports in 2009 (table 2). 
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хт Foreign Trade 


Exports of selenium materials in 2009 increased by 13% 
compared with those of 2008. In descending order, Hong Kong, 
China, Australia, Germany, the Republic of Korea, and Sweden 


In 2009, imports of selenium (SeO, and selenium unwrought 


-" and waste and scrap) decreased by 49% to 263 t, compared with 
У 2008 imports (table 3). Germany, Canada, Mexico, Belgium, 


the Philippines, Japan, China, and the United Kingdom, in 


" descending order, accounted for 99% of the imports of selenium 


: metal and SeO, into the United States in 2009. 


Imports of unwrought tellurium and tellurium waste and 
scrap decreased by 18% in 2009 compared with the alltime high 


- imports in 2008. The leading suppliers, in descending order, 
^ China, Canada, the Philippines, Russia, Belgium, Japan, and 
-* Mexico, accounted for 99% of the total imports of tellurium 


metal into the United States (table 5). The annual average value 


~ Of imports in 2009 was $134.95 per kilogram of tellurium was 


.5 high by historic standards but was lower than the alltime high of 


=. 


=" $174.21 per kilogram in 2008. 


In 2009, tellurium exports fell to 8 t, an 84% decrease from 
50 t in 2008. The main destinations, in descending order, were 
Germany, China, Hong Kong, the United Kingdom, and Taiwan, 
and accounted for 9396 of total tellurium exports (table 4). 
Despite lower prices for tellurium metal, the annual average 
value of exports of tellurium in 2009 was $148.34 per kilogram, 
which was higher than the 2008 value of $60.57 per kilogram 
but lower than the alltime high of $200.07 per kilogram in 
2006. In 2009, much of the stockpiles of low-value tellurium 
scrap were depleted owing to increased exports of scrap in 2008 


„| because of the higher price that year. 


World Review 


Global selenium and tellurium output cannot be easily 


; determined because not all companies or countries report 


production and because trade in scrap and semirefined products 
may be included in selenium trade data. 

In 2009, refinery production of selenium based on data from 
а select few countries increased slightly to 2,280 t (table 6). 
Total world production was estimated to be about 3,000 to 3,500 
metric tons per year (t/yr) of selenium and 450 to 500 t/yr 
of tellurium. Based on global copper refinery data (Moats and 
others, 2007, p. 202—241), the U.S. Geological Survey estimated 
that just copper anode slimes in 2006 contained 4,600 t and 
1,200 t of selenium and tellurium, respectively. 

Canada.— In 2009, the Canadian Government estimated 
selenium production to be 173 t, up by 11% compared with that 
of 2008. Tellurium production in Canada was 16 t, down by 
19% from that of 2008 (Natural Resources Canada, 2010). 

_China.—In 2009, China was the leading consumer and a 
significant producer of selenium. China still depended, however, 
on imports for most of its selenium needs and imported 1,400 
t of selenium products in 2008, а 3% increase compared with 
2008 imports. China's consumption was estimated to be 1,500 
to 2,000 t/yr, with electrolytic manganese production consuming 
about 1,000 t/yr and ceramics and glassmaking consuming 
350 t/yr. In 2009, the country had about 400 t/yr of refined 
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selenium capacity, but this was expected to increase to 600 Uyr 
of selenium when new production techniques are implemented 
(Metal-Pages, 2009b). 

Apollo Solar Energy, Inc. (Chengdu, Sichuan Province) was 
investigating the possibility of starting up two mines where the 
primary product is tellurium. The company announced that the 
indicated and inferred resources for the Dashuigou project were 
30,200 t of ore grading 1.09% tellurium and containing 328 t of 
tellurium, and the Majiagou project resources were 13,400 t of 
ore grading 3.26% tellurium and containing 437 t of tellurium 
(Metal-Pages, 2009e). 

China planned to impose a new 2% import tax on tellurium 
imports in 2010. Sources suggested that the tax would have 
little influence on the price of tellurium because of the relatively 
small amount of tellurium imported. The import tariffs for 
selenium were to be lowered to 2% in 2010 from 3% in 2009 
(Metal-Pages, 2009а). 

Japan.—The major producers of selenium and tellurium were 
Mitsubishi Materials Corp.; Mitsui Metal Mining and Smelting 
Co., Ltd.; Nikko Metals Co., Ltd.; Nippon Rare Metals, Inc.; 
Shinko Chemicals Co., Ltd.; and Sumitomo Metal Mining Co., 
Ltd. In 2009, selenium production was estimated to be 780 t, an 
increase of 3% compared with that of 2008. Japanese principle 
production of tellurium was as a byproduct of copper refining, 
and the majority was consumed in the Japanese steel industry. 
In 2009, stocks of selenium decreased to 116 t, a 27% decline 
compared with stocks at the end of 2008 (Roskill's Letters from 
Japan, 2010). 

Mexico.—In 2009, Southern Copper Corp. (Phoenix, AZ) 
operated the La Caridad precious metals plant in the State of 
Sonora, which had a capacity to produce 342 kilograms per day 
of selenium. Production in 2009 likely declined owing to lower 
nm of refined copper (Southern Copper Corp., 2010, 

p. 72). 

Peru.—Southern Copper produced selenium at its По refinery 
in the southern part of Peru. In 2009, selenium production 
was 56,000 kilograms, up by 27% compared with that of 2008 
(Southern Copper Corp., 2010, p. 47). 

Poland.—Copper producer KGHM Polska Miedż S.A. 
(Lubin) produced selenium at its precious metal plant at the 
Glogów smelter from anode slimes generated at its Glogów and 
Legnica copper refineries (KGHM Polska Mied? S.A., 2010) 

Russia.—The major producers of selenium were OSJC MMC 
Norilsk Nickel 

el (Moscow), Kyshtymsky Electrolyte Copper JSC 
(Ekateinburg), and Uralelectromed JCS (Verkhnaya Pyshma) 
with Norilsk and Uralelectromed also producing tellurium. | 
Annual production was estimated to be 140 t and 34 t of 
selenium and tellurium, respectively, with annual consumption 
estimated to be 55 t and 10 t of selenium and tellurium 
respectively (Metal-Pages, 2009). | 


Outlook 


The supply of selenium and tellurium is directly affected 
by the production of the principal product from which it is 
derived—copper—and to a lesser extent, by the production of 
gold, lead, nickel, or zinc produced from sulfide ores. Sinc | 
global refined production of copper was projected to mue 
relatively unchanged, production of selenium and tellurium 


also was expected to remain about the same in 2010. Increased 


Metal-Pages, 2009d, CIGS makers to prod | 
Г | i , , produce nearly 3 gigawatts of solar part 
pan rates at copper refiners could increase selenium and by 2012: Metal-Pages, February 2. (Accessed February 26, 2010, via http: 
tellurium supply, and longer term investments in gold-tellurium А 
deposits and other sources of tellurium could supply growth xe M га ин | А т ш 
| : Metal-Pages, May 15. (Accessed Feb 2010, via ћир»: 
exceeding that of copper production growth. Although increased www.metal-pages.com/.) а 
environmental regulation and prices have encouraged the Metal-Pages, 2009f, Russian minor metals industry overview—KVAR: са 
recycling of electronic scrap, recovery of selenium and tellurium Metal-Pages, December 1. (Accessed February 24, 2010, ма їр: 
has been declining during the past several years owing to the л: э 
UNA | | | Metal-Pages, 2009р, Selenium little change expected in coming year—Retort United 5 
reduction in available scrap selenium- and tellurium-based Metal-Pages, March 25. (Accessed February 24, 2010, ма Вир:/ | ES 
copier drums. However, many high-grade tellurium producers www.metal-pages.com/.) | | - КЕ 
and users were recov ering much of the manufacturing scrap M Solar cells to increase indium, gallium and selenium is 
А emand: Metal- i jon d 
from the production of consumable goods. Also, solar-cell eval Pages APIS ава КЧ а а —m 
| pu | www.metal-pages.com/.) Dealers 
recycling plants have been built in the United States and around Moats, Michael, Davenport, William, Demetrio, Sergio, Robinson, Tim. and "Wl 
А | м Ы 9 • А ` Iti 
the world that would capture selenium and tellurium from CIGS Karcas, George, 2007, Electrolytic copper refining—2007 world tankhouse à = 
and CdTe cells. е TEE Ontario, Canada, Electrorefining and Electrowinnnt = at 
. : К у. V, p. E . ПП 
nium was ех | а 
Demand from China for sele | pected to increase Natural Resources Canada, 2010, Mineral production annual statistics: Natu _Expons 
owing to increased demand for agriculture and from the Resources Canada, Mineral and Metals Sector. (Accessed April, 14, 2010. w тоб; 
electrolytic manganese metal industry. Global demand for А о, Пан ан а stat-stat/prod-prod/ann-ann-eng.aspx.) DM 
selenium from glass and solar cell manufacturers will probably UE с ав НА y boil, despite buoyant manganese met! n 
; 4 . сеК, у. 80, по. 35, 17. xd 
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chiefly from increased electronics and Е е Selenium-Tellurium Development Association, Inc., 2002, Applications for ni 
As the technologies for these uses, especially 5ојаг-се 5 an selenium: Cavite, Philippines, Selenium-Tellurium Development Associato. са 
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: tion for metallurgical alloyin o ы ср. | 
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TABLE ! 
SALIENT SELENIUM AND TELLURIUM STATISTICS! 


(Kilograms, contained metal, unless otherwise specified) 


RARE un | 2005 — 2006 2007 2008 2009 
Selenium: — 0 0 m BEEN mn 
United States: о LLL 
: "Production, primary 1 refined ——— "er nod Е Ка W W W W W 
Exports _ КУ и |. 254000 _____191,000 562,000 545,000 613,000 
! Imports for consumption — č © 589,000 409,000 544,000 _ 519,000 263,000 
_ Dealers’ price, average, commercial grade,” dollars рег pound — 1 51.43 24.57 33.08 32.29 2307 
World, refinery production _ _ 2,020,000" 2,160,000" 2250,000' 2,220,000" 2,280,000 


Tellurium, United States: 


Production, primary refined 5. W W W W W 
Exports _ 51,000 — 3,550 15,100 50,000 8,130 
_ Imports for consumption | | | 42,200 31,100 43700 102,000 84,000 
. Price at yearend, commercial grade,” dollars per kilogram 10900 — 6000 110.00 — 17500 130.00 


а а 
Data are rounded to по more than three significant digits, except prices. 
2 

Source: Platts Metals Week. 


3 | Р = . 
Average yearend price published by Mining Journal for United Kingdom lump and powder, 99.95% tellurium. On September 14, 2010, the price was discontinued 
For 2009, the price was the average September 14 price published by Mining Journal for United Kingdom lump and powder, 99.95% tellurium. 
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TABLE 2 
U.S. EXPORTS OF SELENIUM! 


65.6 


| 208 209 
Quantity Quantity = 
(kilograms, (kilograms, 

T Country contained Se) . Value contained Se) Value 
Argentina | MM -- == 5,540 $85,800 
Australia E 115,000 — $1,790,000 93,200 1,440,000 
Belgium -- E 12,000 138,000 
Canada Е 5,590 171,000 11,100 313,000 
Се 23.000 356,000 2,170 33,700 
China 90,200 1,400,000 141,000 2,410,000 
Colombia ___ 3,480 61,000 3,970 67,500 
Costa Rica == = * 550 2,940 
Dominican Republic 6,580 83,200 ET Зи 
Germany mu 75,300 1,320,000 64,200 1,090,000 
HongKong .— 49.500 1,050,000 151,000 2,650,000 
India 12,300 191,000 к н 
Indonesia — m - 3,470 51,900 
Кају _ | 479 7,430 245 3,800 
Јарап _ 2,500 38,800 2,530 39,300 
Jordan | | 1,440 22,400 E i 
Korea, Republic of 58,600 886,000 51,100 832,000 
Malaysia - 3,120 48,300 170 2,630 
Mexico | 8,250 124,000 10,400 172,000 
Netherlands 26,100 404,000 E 
Panama 2,350 36,400 1,680 26,000 
Peru MERE = -- 841 13,000 
Philippines — — 4,600 90,500 = 5: 
Singapore _ = 3,360 29,700 6,120 44,800 
South Africa 4,500 69,700 141 9,280 
Sweden - 39,700 615,000 38,700 626,000 
Taiwar 612 3.760 2 Е 
Thailand 31 2,830 E zs 
‘United Kingdom 5,810 90,000 1,610 25,000 
Venezuela _ Е - = 11,100 169,000 
Vietnam | 2,030 32,200 -- o = 
_ Total 545,000 8,920,000 613,000 10,200,000 
— Zero. | 

рама are rounded to no more than three significant digits; may not add to totals shown. 

Source: U.S. Census Bureau. 

ais " "mu 
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ТАВГЕ 3 
U.S. IMPORTS FOR CONSUMPTION OF SELENIUM! 


8 2008 — 2009 
Quantity — Quant ity | mM 
(kilograms, (kilograms, 

.. Class and country contained se) Маше —— contained Se) Value 
Selenium: "m 
_ Australia _ Е 2,000 $10,700 = -- 
_ Belgium m 234,000 9,960,000 39,100 — $1,760,000 
Canada 68,600 3,960,000 43,000 1,950,000 
China | ЕШ 15,100 1,300,000 18,000 1,090,000 
_ Germany _ 82,000 5,540,000 43,900 2,320,000 
_ Hong Kong |. BEN -- -- 1 3,400 
India 5 9,500 - - 
В Јарап a 22,600 1,270,000 19,600 846,000 
_ Korea, Republic of 1,000 81,600 -- -- 
_ Mexico | 23,800 1,450,000 42,000 1,680,000 

Netherlands 7 4,670 140,000 1,280 54,000 
Peu — mE 20 i 1,800 64,000 
~ Philippines | 24,100" — 1,050,000 ' 35,600 2,080,000 
_ Russia 60 ' 5.100 " m Е 
_ United Kingdom 30,100 — 1,620000 — 15,700 897,000 

Total | 508000 — 26,400,000 260,000 — 12,700,000 

Selenium dioxide:? n" | 

China 4,970 432,000 8 E 
Germany — 5.360 463,000 3,230 197,000 
Japan -— 708 63,200 193 12,700 
~~ Total 11,000 958,000 3,420 210,000 
_ Grand total o $19,000 — 27,400,000 263.000 — 13,000,000 
‘Revised. -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Selenium content calculated as 71% of gross weight of material. 


Source: U.S. Census Bureau. 
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ТАВГЕ 4 
U.S. EXPORTS OF ТЕД ДЈЕЛОМ! 


2008 2009 
Quantty — ~~ Quantity n 
(kilograms, (kilograms, 

m Country — — . Contained Te) Value — contained Te) Value 
Belgium 0 72 $7200 | 213  $32000 
Brazil ПИ - - 92 16,400 
Canada = MEN 9.610 447.000 157 7.540 
Ching 19,800 491,000 2,010 301,000 
France = | 138 105,000 13 7,760 
Germany — _ 109 187.000 2,250 416,000 
Hong Kong 7 4610 374,000 1.880 161,000 
India 7.000 175,000 95 13,100 
Korea, Republic of — 126 46,400 2 » 
Malaysia NEN 5,080 533.000 = = 
Мехісо 38 5,110 5 = 
Spain Е 900 410,000 ~ = 
Taiwan 28 4.260 556 81.000 
United Kingdom — — — ABIO 17500 — 878 110,000 

Total 50.000 3,030,000 8,130 1,210,000 
-- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 


TABLE 5 
U.S. IMPORTS FOR CONSUMPTION OF TELLURIUM' 


| 2008 _ 


_ 209____ 
Е Quantity Quantity 

(kilograms, (kilograms, 
Country contained Te) Value contained Te) Vale — 
Belgium ——— 6,570 $1,020,000 3220 $227,000 
Canada 10,100 2,430,000 18.300 4,030,000 
China | | 70,100 — 11,500,000 39.400 3,310,000 
Germany mE 1.230 139,000 12 7,880 
Japan |. 73 54,700 3,020 485,000 
Kazakhstan — m = E 200 36.000 
Korea, Republic of m 600 162.000 500 198,000 
Mexico — i " 34 2,790 377,000 
Netherlands MEN 1,040 252,000 52 3,500 

Peru 4,200 660,000 -- 
Philippines ^ 2.000 132,000 10.200 1,890,000 
Russia | | 5.550 1,380,000 5780 691,000 
Ukraine — — 247 11,400 -- : ne 
United Kingdom 51 10,800 | 330 € e 
Total 102,000 — 17,700,000 — 84,000 11300007. 

Тео. dE 


n om shown. 
!Data are rounded to no more than three significant digits; may not add to totals 


Source: U.S. Census Bureau. 
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TABLE 6 
SELENIUM: WORLD REFINERY PRODUCTION, BY COUNTRY"? 


(Kilograms, contained selenium) 


Е а SS ол ааа 


Country? 2005 2006 2007 2008* 2009* 
Belgium‘ ороодо 200,000 — 200000 ^ 200,000 200,000 
Canada* m 107,000 106,000 144,000 156,000 5 — 173,000 5 
сме — i Е i 84,000 74,000 70,000 78,000 70,000 
Finland* К M 62,0005 62,000 60,000 64,730 ^^ 65,000 
Germany‘ 680,000" 720,000" 700,000" 690,000" 700,000 
Inda^* о оо о —— ш 13,000 13,000 14,000 14,000 15,000 
ра о 624,630 730,100 805,600 754,000 780,000 ° 
Pew Т ЕЕ HN 48,800 49,800 45,000 45,000 45,000 
Philippines" 68,000 65,000 65,000 65,000 65,000 
Russia —— mE mE 100,000 110,000 120,000* 130,000" 140,000 
Seba 7 ИНН | m 8,315 57 7,500 7,500 7,500 7,500 
Sweden* mE mE 20,000 20,000 20,000 20,000 20,000 
United States i u Е | А М | Ww У ти Morin ML 
Total 2,020,000 * — 2,160,000 ' 2,250,000" — 2,220,000 ' 2,280,000 


"Estimated. 'Revised. W Withheld to avoid disclosing company proprietary data; not included in total. 
' World totals and estimated data have been rounded to no more than three significant digits; may not add to totals shown. 


"Insofar as possible, data relate to refinery output only; thus, countries that produced selenium contained in copper ores, copper concentrates, blister 
copper, and (or) refinery residues but did not recover refined selenium from these materials indigenously were excluded to avoid double counting. 


Table includes data available through June 7, 2010. 

"In addition to the countries listed, Australia, China, Iran, Kazakhstan, Mexico, Poland, and Uzbekistan produced refined selenium, but output is not 
reported, and available information is inadequate for formulation of reliable estimates output levels. Australia is known to produce selenium in 
intermediate metallurgical products and has facilities to produce elemental selenium. In addition to having facilities for processing imported anode 
slimes for the recovery of selenium and precious metals, the United States has facilities for processing selenium scrap. 

“Excludes selenium intermediates exported for refining. 

"Reported figure. 


*Data are for Indian fiscal year beginning April 1 of year stated. | mE 
"Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 


TABLE 7 
TELLURIUM: WORLD REFINERY PRODUCTION, BY COUNTRY"? 


(Kilograms, contained tellurium) 


RR E — (n 
Country’ 2005 2006 2007 2008 2009 
Canada! _ | | 11,000 10,000 14,000 19,000 16000 — 
Japan | © 34,000 35,000 41,000 40,000 38,000 
Peru | 32,880 37,000" 35,0007 28,000' 30,000» 
Russia | 34,000 34,000 34,000 34,000 34,000 
Russia — Е ue ee ur А сы 
United States = 


"Estimated. Preliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data. 

‘Estimated data are rounded to no more than three significant digits. | Е bli 
"Insofar as possible, data relate to refinery output only; thus, countries that produced tellurium contained In copper ores, copper HD Ister 
copper, and (or) refinery residues but did not recover refined tellurium are excluded to avoid double counting. Table is not totaled because o 
exclusion of data from major world producers. 


* Australia, Belgium, Chile, China, Colombia, Germany, Mexico, the Philippines, Poland, and some countries of the Commonwealth of с. 
States are known to produce refined tellurium, but output is not reported; available information is inadequate for formulation of reliable estimates о 


output levels. 


4 ; ; Я У 
Excludes tellurium intermediates exported for refining. 
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SILICA 
By Thomas P. Dolley 


Domestic survey data and tables were prepared by Gregory C. Winters, statistical assistant, and the world production table 
was prepared by Glenn J. Wallace, international data coordinator. 


Four silica categories are covered in this report—industrial 
sand and gravel, quartz crystal (a form of crystalline silica), 
special silica stone products, and tripoli. Most of the stone 
covered in the special silica stone products section is novaculite. 
The section on tripoli includes tripoli and other fine-grained, 
porous silica materials, such as rottenstone, that have similar 
properties and end uses. Certain silica and silicate materials, 
such as diatomite and pumice, are covered in other chapters of 
the U.S. Geological Survey (USGS) Minerals Yearbook, volume 
I, Metals and Minerals. Trade data in this report are from the 
U.S. Census Bureau. All percentages were computed using 
unrounded data. 


Industrial Sand and Gravel 


Total industrial sand and gravel production decreased to 24.6 
million metric tons (Mt) in 2009 from 30.4 Mt in 2008 (table 
1). Industrial sand production decreased by 18%, and industrial 
gravel production, by 49%. 

Industrial sand and gravel, often called "silica," "silica 
sand," and “quartz sand,” includes sands and gravels with high 
silicon dioxide (SiO,) content. Some examples of end uses for 
these sands and gravels are in abrasives, filtration, foundry, 
glassmaking, hydraulic fracturing (frac), and silicon metal 
applications. The specifications for each use vary, but silica 
resources for most uses are abundant. In almost all cases, silica 
mining uses open pit or dredging methods with standard mining 
equipment. Except for temporarily disturbing the immediate 
area while operations are active, sand and gravel mining usually 
has limited environmental impact. 

The production decrease for silica sand in 2009 was largely 
owing to decreased demand as a result of the economic 
downturn that started in 2008 and continued into 2009. 
However, increased demand was noted for uses such as sand 
for water filtration with smaller increases for container glass, 
specialty glass, golf course sand, and recreational sand. 
Production of the remaining end uses for silica sand in 2009 
experienced declines compared with that of the previous year. 
Demand for silica gravel declined for all end uses. 

Legislation and Government Programs.— Effective January 
24, 2008, the Occupational Safety and Health Administration 
(OSHA) announced a new National Emphasis Program to 
larget worksites where employees are at risk for silicosis. Other 
elements included in the directive are an evaluation procedure 
for recording reductions of employee exposures to silica, as 
well as information on outreach programs, partnerships and 
alliances with employers to share resources, and training to 
reduce employee exposure (Occupational Safety and Health 
Administration, 2008, p. 10). 

One of the most important issues affecting the industrial 
minerals industry in recent years has been the potential effect 
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of crystalline silica on human health. Central to the ongoing 
and often heated debate have been the understanding of the 
regulations and the implementation of the measurements and 
actions taken to mitigate exposure to crystalline silica and 
appreciation of the impact of such exposure on the future of 
many industries (Industrial Minerals, 1998). OSHA created 

a permissible exposure limit that stipulated the maximum 
amount of crystalline silica to which workers may be safely 
exposed during an 8-hour work shift (29 CFR §§1926.55 and 
1910.1000). OSHA also established guidelines and training for 
the proper handling of crystalline silica (Occupational Safety 
and Health Administration, 2002). 

Production.—Domestic production data for industrial sand 
and gravel were developed by the USGS from a voluntary 
survey of U.S. producers. The USGS canvassed 68 producers 
with 124 operations known to produce industrial sand and 
gravel. Of the 124 surveyed operations, 119 (96%) were 
active, and 5 were idle. The USGS received responses from 
78 operations, and their combined production represented 
78% of the U.S. total. Production for the 46 nonrespondents 
was estimated, primarily on the basis of previously reported 
information supplemented with worker-hour reports from the 
Mine Safety and Health Administration and information from 
State agencies. 

The Midwest (East North Central and West North Central 
divisions) led the Nation with 45% of the 24.6 Mt of industrial 
sand and gravel produced in the United States, followed 
by the South (South Atlantic, East South Central, and West 
South Central divisions) with 3994, and the West (Pacific and 
Mountain divisions) with 9%, and the Northeast (New England 
and Middle Atlantic) with 796 (table 2). 

The leading producing States, in descending order, were 
Illinois, Wisconsin, Texas, Oklahoma, Michigan, California, 
North Carolina, and New Jersey (table 3). Their combined 
production represented 59% of the national total. States for 
which data have been withheld in table 3 are not included 
among the leading producers. 

Of the total industrial sand and gravel produced, 82% was 
produced by 47 operations, each with production of 200.000 
metric tons per year (t/yr) or more (table 4). The IO leading 
producers of industrial sand and gravel were, in descendin 
order, Unimin Corp.; U.S. Silica Co.; Badger Mining б 
Carmeuse Lime and Stone; Best Sand Corp. (a division of | 
Fairmount Minerals Ltd.); Wisconsin Industrial Sand Co. (a 
division of Fairmount Minerals Ltd.); Manley Bros. of | di 
Inc.; Sand Products Corp.; Preferred Rocks of G INO 

| , enoa, LLC; and 
Kinder Sand Co. Inc. Their combined production represented 
78% of the U.S. total. i 

On November 29, 2008, a fire at Unimin Corp.'s Spruce Pine 
operation in North Carolina, caused significant damage to the 
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SILICA 
By Thomas P. Dolley 


Domestic survey data and tables were prepared by Gregory C. Winters, statistical assistant, and the world production table 
was prepared by Glenn J. Wallace, international data coordinator. 


Four silica categories are covered in this report—industrial 
sand and gravel, quartz crystal (a form of crystalline silica), 
special silica stone products, and tripoli. Most of the stone 
covered in the special silica stone products section is novaculite. 
The section on tripoli includes tripoli and other fine-grained, 
porous silica materials, such as rottenstone, that have similar 
properties and end uses. Certain silica and silicate materials, 
such as diatomite and pumice, are covered in other chapters of 
the U.S. Geological Survey (USGS) Minerals Yearbook, volume 
I, Metals and Minerals. Trade data in this report are from the 
U.S. Census Bureau. All percentages were computed using 
unrounded data. 


Industrial Sand and Gravel 


Total industrial sand and gravel production decreased to 24.6 
million metric tons (Mt) in 2009 from 30.4 Mt in 2008 (table 
1). Industrial sand production decreased by 18%, and industrial 
gravel production, by 49%. 

Industrial sand and gravel, often called "silica," "silica 
sand," and “quartz sand,” includes sands and gravels with high 
silicon dioxide (S1O,) content. Some examples of end uses for 
these sands and gravels are in abrasives, filtration, foundry, 
glassmaking, hydraulic fracturing (frac), and silicon metal 
applications. The specifications for each use vary, but silica 
resources for most uses are abundant. In almost all cases, silica 
mining uses open pit or dredging methods with standard mining 
equipment. Except for temporarily disturbing the immediate 
area while operations are active, sand and gravel mining usually 
has limited environmental impact. 

The production decrease for silica sand in 2009 was largely 
owing to decreased demand as a result of the economic 
downturn that started in 2008 and continued into 2009. 
However, increased demand was noted for uses such as sand 
for water filtration with smaller increases for container glass, 
specialty glass, golf course sand, and recreational sand. 
Production of the remaining end uses for silica sand in 2009 
experienced declines compared with that of the previous year. 
Demand for silica gravel declined for all end uses. 

Legislation and Government Programs.—Etfective January 
24, 2008, the Occupational Safety and Health Administration 
(OSHA) announced a new National Emphasis Program to 
target worksites where employees are at risk for silicosis. Other 
elements included in the directive are an evaluation procedure 
for recording reductions of employee exposures to silica, as 
well as information on outreach programs, partnerships and 
alliances with employers to share resources, and training to 
reduce employee exposure (Occupational Safety and Health 
Administration, 2008, p. 10). 

One of the most important issues affecting the industrial 
minerals industry in recent years has been the potential effect 
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of crystalline silica on human health. Central to the ongoing 
and often heated debate have been the understanding of the 
regulations and the implementation of the measurements and 
actions taken to mitigate exposure to crystalline silica and 
appreciation of the impact of such exposure on the future of 
many industries (Industrial Minerals, 1998). OSHA created 
a permissible exposure limit that stipulated the maximum 
amount of crystalline silica to which workers may be safely 
exposed during an 8-hour work shift (29 CFR $81926.55 and 
1910.1000). OSHA also established guidelines and training for 
the proper handling of crystalline silica (Occupational Safety 
and Health Administration, 2002). 

Production.—Domestic production data for industrial sand 
and gravel were developed by the USGS from a voluntary 
survey of U.S. producers. The USGS canvassed 68 producers 
with 124 operations known to produce industrial sand and 
gravel. Of the 124 surveyed operations, 119 (9694) were 
active, and 5 were idle. The USGS received responses from 
78 operations, and their combined production represented 
78% of the U.S. total. Production for the 46 nonrespondents 
was estimated, primarily on the basis of previously reported 
information supplemented with worker-hour reports from the 
Mine Safety and Health Administration and information from 
State agencies. 

The Midwest (East North Central and West North Central 
divisions) led the Nation with 45% of the 24.6 Mt of industrial 
sand and gravel produced in the United States, followed 
by the South (South Atlantic, East South Central, and West 
South Central divisions) with 3994, and the West (Pacific and 
Mountain divisions) with 996, and the Northeast (New England 
and Middle Atlantic) with 7% (table 2). 

The leading producing States, in descending order, were 
Illinois, Wisconsin, Texas, Oklahoma, Michigan, California, 
North Carolina, and New Jersey (table 3). Their combined 
production represented 59% of the national total. States for 
which data have been withheld in table 3 are not included 
among the leading producers. 

Of the total industrial sand and gravel produced, 82% was 
produced by 47 operations, each with production of 200,000 
metric tons per year (t/yr) or more (table 4). The 10 leading 
producers of industrial sand and gravel were, in descending 
order, Unimin Corp.; U.S. Silica Co.; Badger Mining Corp.; 
Carmeuse Lime and Stone; Best Sand Corp. (a division of | 
Е airmount Minerals Ltd.); Wisconsin Industrial Sand Co. (a 
division of Fairmount Minerals Ltd.); Manley Bros. of Indiana 
А | йн Е Corp.; Preferred Rocks of Genoa LLC; and 

inder Sand Co. Inc. Their combi i - | 
78% of the U.S. total. Dio duce: о 

Оп November 29, 2008, a fire at Unimin Corp.'s Spruce Pin 
operation in North Carolina, caused significant damage to the " 
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plant. Most of the damage was in the quartz processing facility 
with some damage to the feldspar facility. The fire was expected 
to significantly impact U.S. production of quartz, feldspar, and 
mica. Unimin Corp. produces an estimated 130,000 t/yr of 
quartz and feldspar at the facility (Industrial Minerals, 2008). 

Consumption.—\ndustrial sand and gravel production 
reported by producers to the USGS was material used by the 
producing companies or sold to their customers. Stockpiled 
material is not reported until consumed or sold. Of the 24.6 Mt 
of industrial sand and gravel sold or used, 32% was consumed 
as glassmaking sand, and 27% as frac sand and sand for well 
packing and cementing (table 6). Foundry sand consumed 13% 
of industrial sand and gravel consumption. Other important uses 
were whole grain fillers and building products (7%) and other 
whole grain silica (5%). 

Minable deposits of industrial sand and gravel occur | 
throughout the United States, and successful mining companies 
are located near markets that have traditionally been in the 
Eastern United States. In some cases, consuming industries 
are specifically located near a silica resource. The automotive 
industry was originally located in the Midwest near clay, coal, 
iron, and silica resources. Therefore, foundry sands have been 
widely produced in Illinois, Indiana, Michigan, Ohio, and other 
Midwestern States. In 2009, at least 79% of foundry sand was 

in the Midwest. 
—— of industrial sand and gravel were asked to 
rovide statistics on the destination of silica produced at their 
| ‘ons. The producers were asked to list only the quantity 
Poo (no value data were collected in this section of the 
| p en re) and to which State or other location the material 
а for consumption. The States that received the most 
M pou and gravel were Texas (12.4%), Illinois (5.3%), 
к, (4.6%) Colorado (4.3%), Georgia (3.3%), and 
ben 2%) Producers reported sending а! least 293,000 t 
India di ү Mexico and 298,000 t to Canada (table 7). Because 
ee : cers did not provide this information, their data were 
pn T Е assigned to the “Destination unknown” category. In 
oils of industrial sand and gravel shipped by producers 
ategory. 
ics wap mu D. all types of glassmaking remained 
unchanged compared with that of 2008. In 2009, sales о 
iner glass manufacturers declined compared with those in 
о average, in the container glassmaking industry, silica 
accounts for 60% of raw materials used (Industrial Minerals, 
2004). The amount of unground silica sand consumed for 
fiberglass production decreased by 37% compared with that of 
E 2009, sales of sand for flat glass production decreased by 
28% compared with those in 2008. Consumption of sand for flat 
glass declined in all regions of the country in 2009. 

Whole grain silica is used in filler-type and building 
applications. In 2009, consumption of whole-grain fillers for | 
building products was 1.7 Mt, down 2396 compared with that in 
Ё table 6, industrial sand and gravel that would find its way 
into specialty silicas is most likely reported by the producers 
in the categories “Sand, abrasives, chemicals, ground and 
unground," “Gravel, silicon, ferrosilicon,” and possibly 
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“Glassmaking, specialty.” In 2009, silica sales for chemical 
production were 669,000 t, a decrease of about 19% compared 
with those in 2008. According to the USGS survey, reported 
sales of silica gravel for silicon and ferrosilicon production, 
filtration, and other uses, decreased by 49% in 2009 compared 
with those in 2008. The main uses for silicon metal are in the 


silica 1m] 
insurana 
value of 
WS per | 
China, C 


World 
manufacture of silanes and semiconductor-grade silicon алб | foreign, 
the production of aluminum alloys. miel w 

Transportation.—Of all industrial sand and gravel produced, В asthe 
5294 was transported by truck from the plant to the site of fit | Cemar 
sale or use, unchanged from that of 2008; 35% was transported ү Poland, 
by rail, up from that of 2008; and 13% by unspecified тойс оі | (find 
transport. and foc 

Prices.—Compared with the average value of 2008, the Юю 
average value, free on board plant, of U.S. industrial sand and ү iff 
gravel increased slightly to $31.90 per metric ton in 2009 (table | мој 
6). The average unit values for industrial sand and industrial sur 
gravel were $31.77 per ton and $37.18 per ton, respectively. Ош 


The average price for sand ranged from $10.41 per ton for 
metallurgical flux for metal smelting to $131.17 per ton for 
ground sand for foundry molding and core. For gravel, prices 
ranged from $23.65 per ton for silicon and ferrosilicon to $04 
per ton for other uses. Producer prices reported to the USGS fe 
silica commonly ranged from several dollars per ton to hundred 
of dollars per ton. Prices occasionally exceeded the $1,000 
ton level. Nationally, ground sand for foundry molding and cot 
had the highest value ($131.17 per ton), followed by silica for 
swimming pool filters ($91.45 per ton), silica for sawing and 
sanding ($79.00 per ton), ground sand used as fillers for paint 
putty, and rubber ($67.31 per ton), sand for well packing and 
cementing ($62.48 per ton), ground sand for fiberglass ($508? 
per ton), and sand for hydraulic fracturing ($48.87 per ton). 
By geographic region, the average value of industrial sand an 
gravel was highest in the Midwest ($34.19 per ton), followed 
by the South ($30.94 per ton), the Northeast ($29.34 per ton), 
and the West ($26.50 per ton) (table 6). Prices can vary great 
for similar grades of silica at different locations in the Uni 
States, along with tighter supplies and higher production ane 
in certain regions of the country. For example, the Aaah а | 
of container glass sand varied from $25.89 per ton in the 
$17.51 per ton in the Midwest. | iin 
Foreign Trade. —Exports of industrial sand and grà | 
2009 decreased by about 31% compared with the wm 
exported in 2008 and the associated value cie 2 : 
(table 8). The decrease in exports can be pe МЫ de Es 
decreased demand from markets in Africa and = креп 
Asia, Europe, and Oceania. Canada was the leading 7 " 
U.S. exports. The distribution of exports W 
to Canada, 20% to Mexico, 18% to Japan, апе 
to Africa and the Middle East, Europe, oi ы: to $8. 
America. The average unit value of x 2009. expo i 
per ton in 2009 from $84 per ton in 200 Г pad 
values varied widely by region; e vest of the world 
averaged $531 per ton, and exports to the | 
averaged $81 per ton. | | d grave 
iniu for consumption of industrial ie = | 
declined to 95,000 t, which was 8 decre lied 93% of the 
with those of 2008 (table 9). Canada supp 
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. : silica imports, which averaged $47 per ton; this price included 
г. insurance and freight costs to the U.S. port of entry. The total 
+; value of imports was $8 million, with an average unit value of 
-. 585 per ton. Higher priced imports came from Australia, Chile, 

. .China, Germany, and Japan. 
з World Review.—Based on information provided mainly by 


2. foreign governments, world production of industrial sand and 


gravel was estimated to be 106 Mt (table 10). The United States 
- „z was the leading producer followed, in descending order, by Italy, 


. »Germany, the United Kingdom, Australia, France, Spain, and 
‚с „Poland. Most countries had some production and consumption 
. -Of industrial sand and gravel, which are essential to the glass 


and foundry industries. Because of the great variation in 
_ reporting standards, however, obtaining reliable information was 
_.- difficult. In addition to the countries listed, many other countries 
. . Were thought to have had some type of silica production and 
` , consumption. 
< Outlook.—U.S. consumption of industrial sand and gravel 
| „1n 2010 was expected to be 25 to 27 Mt. АП forecasts are based 
. ,0n previous performances within various end uses, contingency 
.. . factors considered relevant to the future of the commodity, and 
forecasts made by analysts and producers in the various markets. 
.. Sales of glass sand can be expected to vary from market 
P to market. Growth has been noted in some segments, such 
_ а sand for container glass, golf course, municipal water 
filtration, recreation, specialty, and whole grain silica. Total 
_ demand for all glass sand end uses was expected to remain 
" relatively static through 2010. Industrial sand and gravel sales 
’ тау also be constrained by diminished demand owing to the 
' continued economic downturn and by the rising energy costs for 
' production and transportation of products. 
The demand for foundry sand is dependent mainly on 
` automobile and light truck production. Production and sales 
" of automobiles and light trucks declined in 2009 and the trend 
* continued into 2010. Another important factor for the future 
* Consumption of virgin foundry sand is the recycling of used 
~ foundry sand. The level of recycling is thought to be increasing. 
* Other materials or minerals compete with silica as foundry 
m sand, but these other "sands" usually suffer from a severe 
^ price disadvantage. Based on these factors, production of silica 
^ foundry sand in 2010 was expected to be 3 Mt. 
Frac sand sales declined in 2009 compared with those in 
d 2008. On average, crude oil prices decreased in 2009 but started 
У to Increase іп 2010. Based on this trend, coupled with natural 
? Bas exploration in the Eastern United States, demand for frac 
f v \а$ expected to remain static or increase during 2010 to 7 
; Mt. 
y The United States is the leading producer and a major 
) Consumer of silica sand and is self-sufficient in this mined 
| commodity. Most silica sand is produced at deposits іп the 
‚М Idwest and near major markets in the Eastern United States. 
( A significant amount of silica sand also is produced in the West 
| and Southwest, mostly in California and Texas, respectively. 
‚ Domestic production is expected to continue to meet 9794 
| 10 98% of demand well beyond 2010. Imports, mostly from 
Canada and Mexico, and higher valued material from China are 
| €xpected to remain minor. 
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Because the unit price of silica sand is relatively low, except 
for a few end uses that require a high degree of processing, the 
location of a silica sand deposit in relation to market location 
is an important factor that may work for or against a sand 
producer. Consequently, a significant number of relatively 
small operations supply local markets with a limited number of 
products. 

Several factors could affect supply and demand relationships 
for silica sand. Further increases in the development of 
substitute materials for glass and cast metals could potentially 
reduce demand for foundry and glass sand. These substitutes, 
which are mainly ceramics and polymers, would likely increase 
the demand for ground silica, which is used as a filler in plastics; 
glass fibers, which are used in reinforced plastics; and silica 
(chemical, ground, or whole-grain), which is used as raw 
materials for ceramics. Increased efforts to reduce waste and 
to increase recycling also could likely lower the demand for 
mined glass sand. Recycling of glass cullet has been increasing 
in most industrialized nations, and recycling has accounted for 
anywhere from 25% to 70% of the raw material needed for the 
glass container industry in many countries. It has been estimated 
that for every 10% of recycled glass cullet used in the melting 
process for glass container manufacture, energy use will fall by 
approximately 2.5%. During the past 20 years, glass container 
weight has been reduced by 25% to 40% in many nations, 
including the United States, decreasing the amount of industria] 
sand required for each container (Industrial Minerals, 2004). 
Although other developments could likely cause the demand 
for silica sand to decrease, the total value of production would 
likely increase because of the increased unit value of the more 
specialized sands. 

Health concerns about the use of silica as an abrasive 
and stricter legislative and regulatory measures concerning 
crystalline silica exposure could potentially reduce the demand 
in many silica markets. The use of silica sand in the abrasive 
blast industry was being evaluated as a health hazard, and 
marketers of competing materials, which include garnet, olivine 
and slags, encouraged the use of their “safer” abrasive media | 
In hydraulic fracturing, other materials (such as bauxite-based 
proppants, ceramic proppants, and resin-coated sand) compete 
us ae ee they are more expensive and not 

sive y as silica sand. Bauxite-based and ceramic 
proppants exhibit improved performance in deeper, higher 
pressure formations than silica sand (Industrial Minerals, 2009) 


Quartz Crystal 


Electronic-grade quartz crystal, also known as cultured 
quartz crystal, is single-crystal silica with Properties that mak 
It uniquely suited for accurate filters, frequency controls вы 
and timers used in electronic circuits. These devices are | 
used for a variety of electronic applications in aeros ace 
hardware, commercial and military navigational M s 
communications equipment, computers, and consumer ро ds 
(for example, clocks, games, television receivers, and i » 
Such uses generate practically all the demand for а 
grade quartz crystal. A smaller amount of optical-grade quart 


crystal is used for lenses and windows in specialized dev; 
which include some lasers. Ices, 
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Natural quartz crystal was used in most electronic and 
optical applications until 1971, when it was surpassed by 
cultured quartz crystal. Cultured quartz is not a mined mineral 
commodity. Rather, it is synthetically produced from natural 
feedstock quartz, termed lascas, which is mined. Mining of 
lascas in the United States ceased in 1997 owing to competition 
from less expensive imported lascas predominantly from mines 
in Brazil and Madagascar. 

Additionally, it has been estimated that in any given year, 
approximately 10 billion quartz crystals and oscillators are 
manufactured and installed worldwide in all types of electronic 
devices, from automobiles to cellular telephones. 

The use of natural quartz crystal for carvings and other 
gemstone applications has continued; more information can 
be found in the "Gemstones" chapter of the USGS Minerals 
Yearbook, volume I, Metals and Minerals. | 

Legislation and Government Programs.—The strategic value 
of quartz crystal was demonstrated during World War 11 when 
it gained widespread use as an essential component of military 
communication systems. After the war, natural electronic-grade 
quartz crystal was officially designated as a strategic and critical 
material for stockpiling by the Federal Government. Cultured 
quartz crystal, which eventually supplanted natural crystal in 
nearly all applications, was not commercially available з 
acquisition of natural quartz crystal for a national stockpile 
"n f December 31, 2009, the National Defense Stockpile 
a contained 7,134 kilograms (kg) of natural quartz im 
The stockpile has 11 weight classes for natural peas ш 

hat range from 0.2 kg to more than 10 kg. The stoc pile 
ин Is, however, are primarily in the larger weight classes. 
ce г jeces are suitable as seed crystals, which are very 
Tue ie у cut to exact dimensions, to produce cultured quartz 
al eee audition, many of the stockpiled crystals could be 
crysta . p to the specimen and gemstone industry. Little, if 
R stockpiled material is likely to be used in the same 
ANNO crystal. 
p; sapis ы а was sold from the NDS їп 2009, and 
+: is omen did not intend to dispose of or sell any 
Jh лр material. Previously, only individual crystals 
р ni x DS inventory that weighed 10 kg or more and could be 
н E s seed material were sold. Brazil traditionally has been 
dé ues of such large natural crystals, but changes in mining 
output. 
operations e td by the regulation of crystalline 
9 discussed in the "Legislation and Government | 
Programs" portion of the “Industrial Sand and Gravel" section 
"pude USGS collects production data for quartz 
crystal through a survey of the domestic industry. In 2009, no 
domestic companies reported the production of cultured quartz 
crystal. During the past several years, cultured quartz crystal 
was produced predominantly overseas, primarily in Asia. 
Consumption.—1n 2009, the USGS collected domestic 


consumption data for quartz crystal through a survey of 23 U.S. 


operations that fabricate quartz crystal devices in 9 States. Of 
the 23 operations, 7 responded to the survey. Consumption for 


nonrespondents was estimated based on reports from previos | withheld 
years. ofthe va 

Prices.—The price of as-grown quartz was estimated to x in Arkan 
$100 per kilogram in 2009. Lumbered quartz, which is as-gow | ailstone: 
cultured quartz that has been processed by sawing and grind. | — The ir 
ranged in price from $144 per kilogram to more than $900 pt { Arkansa 
kilogram in 2009, depending on the application. the high 

Foreign Trade.—The U.S. Census Bureau, which is the stone. | 
major Government source of U.S. trade data, does not provide | ууу 
specific import or export statistics on lascas. The U.S. Census 16% an 


Bureau collects export and import statistics on electronic and 
optical-grade quartz crystal; however, the quartz crystal export 
and import quantities and values reported in previous years 
included zirconia, which was inadvertently reported as quart 
crystal, not including mounted piezoelectric crystals. 

World Review.—Cultured quartz crystal production was 

concentrated in China, Japan, and Russia; several companies 
produced crystal in each country. Other producing countries 
were Belgium, Brazil, Bulgaria, France, Germany, South Апа 
and the United Kingdom. Details concerning quartz operations 
in China, the Eastern European countries, and most nations o 
the Commonwealth of Independent States were unavailable. 
Operations in Russia, however, have significant capacity to 
produce synthetic quartz. 

Outlook.—Growth of the consumer electronics market (for 
example, automobiles, cellular telephones, electronic games. a 
personal computers), particularly in the United States, will likely 
continue to provide consumer outlets for domestic production 0 
quartz crystal devices. The increasing global electronics market 
may require additional production capacity worldwide. Quiz 
technology could face competition in the near future with 
advent of more cost effective microelectromechanical system 
(MEMS). MEMS technology was first developed in 126 and 
consisted of silicon on insulated wafers. MEMS technology 5 
physically compatible with existing quartz oscillator products З 
and has better long-term stability performance characteristics 
use in automotive, consumer, and computational products, 
wireless applications (Partridge, 2006). 


Cons 


Special Silica Stone Products 


Silica stone (another type of crystalline silica) amare 
materials for abrasive tools, such as deburring ene ae : 
pebbles, grindstones, hones, oilstones, stone files, (09 
liners, and whetstones. These products are manufac 
novaculite, quartzite, and other microcrystalline q 
This chapter, however, excludes products that are 
from such materials by artificial bonding 0 ган т 
(information on other manufactured and natura gs 
be found in other USGS Minerals Yearbook, vo | 
and Minerals chapters). T 

Special silica stone 15 also affected by — 2n | 
of crystalline silica as discussed in me éd >| Sand and Gravel 
Government Programs” part of the “Indus | 

| this chapter. | known 
ела of the three о. s roduction 
produce special silica stone respone us ~ E 
survey in 2009. To protect the iden silica stone in 200 
production and value data for spec! 
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withheld (table 1). In recent years, Arkansas accounted for most 
of the value and quantity of production that was reported. Plants 
in Arkansas manufactured files, deburring-tumbling media, 
oilstones, and whetstones. 

The industry produced and marketed four main grades of 
Arkansas whetstone in recent years. The grades range from 
the high-quality black hard Arkansas stone down to Washita 
stone. In general, the black hard Arkansas stone has a porosity 
of 0.07% and a waxy luster, and Washita stone has a porosity of 
16% and resembles unglazed porcelain. 

Consumption.—The domestic consumption of special silica 


: stone products comprises a combination of craft, household, 


industrial, and leisure uses. The leading household use is for 
sharpening knives and other cutlery, lawn and garden tools, 
scissors, and shears. Major industrial uses include deburring 
metal and plastic castings, polishing metal surfaces, and 
sharpening and honing cutting surfaces. The major recreational 
use is in Sharpening arrowheads, fishhooks, spear points, and 
sports knives. The leading craft application is sharpening tools 
for engraving, jewelry making, and woodcarving. Silica stone 
files also are used in the manufacture, modification, and repair 
of firearms. 

Prices.—In 2009, the average value of crude material suitable 
for cutting into finished products was estimated to be $3,700 per 
ton. 

Foreign Trade.—In 2009, silica stone product exports had а 
value of $7.6 million, down by 1396 from that in 2008. These 
exports were categorized as “hand sharpening or polishing 
stones" by the U.S. Census Bureau. This category accounted for 
most of or all the silica stone products exported in 2009. 

In 2009, the value of imported silica stone products was $8.3 
million, down by 1196 from that in 2008. These imports were 
hand sharpening or polishing stones, which accounted for most 
of or all the imported silica stone products in 2009. A portion 
of the finished products that were imported may have been 
made from crude novaculite produced in the United States and 
exported for processing. 

Outlook. — Consumption patterns for special silica stone were 
not expected to change significantly during the next several 
years. Most of the existing markets are well defined, and the 
probability of new uses being created is low. 


Tripoli 


Tripoli, broadly defined, includes extremely fine grained 
crystalline silica in various stages of aggregation. Grain sizes 
usually range from 1 to 10 micrometers (ит), but particles as 
small as 0.1 to 0.2 рт are common. Commercial tripoli contains 
98% to 99% silica and minor amounts of alumina (as clay) and 
топ oxide. Tripoli may be white or some shade of brown, red, or 
yellow depending on the percentage of iron oxide. 

Tripoli also is affected by the regulation of crystalline silica as 
discussed in the “Legislation and Government Programs” part of 
the “Industrial Sand and Gravel” section of this chapter. 

Production. —]n 2009, five U.S. firms were known to 
Produce and process tripoli. American Tripoli, Inc. produced 
crude material in Ottawa County, OK, and finished material in 
Newton County, MO. Keystone Filler and Manufacturing Co. 

In Northumberland County, PA, processed rottenstone, which 
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is decomposed fine-grained siliceous shale, purchased from 
local suppliers. Malvern Minerals Co. in Garland County, AR, 
produced crude and finished material from novaculite. Harbison- 
Walker Refractories Co. in Hot Springs County, AR, produced 
crude and finished tripoli that is consumed in the production of 
refractory bricks and shapes. Unimin Specialty Minerals Inc. 

in Alexander County, IL, produced crude and finished material. 
Of the five U.S. firms, two responded to the USGS survey. 
Production for nonrespondents was estimated based on reports 
from previous years. 

Consumption.—The 2009 USGS annual survey of producers 
indicated that sales of processed tripoli decreased by 40% in 
quantity to 79,700 t with a value of $16.4 million (table 1). 

Tripoli has unique applications as an abrasive because of its 
hardness and its grain structure, which lacks distinct edges and 
corners. It is a mild abrasive, which makes it suitable for use 
in toothpaste and tooth-polishing compounds, industrial SOaps, 
and metal- and jewelry-polishing compounds. The automobile 
industry uses it in buffing and polishing compounds for lacquer 
finishing. 

The end-use pattern for tripoli has changed significantly in the 
past 40 years. In 1970, nearly 70% of the processed tripoli was 
used as an abrasive. In 2009, 6% of tripoli output was used as 
an abrasive. Tripoli also was used in brake friction products and 
as a filler and extender in enamel, caulking compounds, linings 
paint, plastic, refractories, rubber, and other products. | 

In 2009, the primary use of tripoli (91%) was as a filler and 
extender in paints. The remaining 3% was in brake friction 
products and refractories. 

Price. —The average reported unit value of all tripoli sold 
or used in the United States was $206 per ton in 2009. The 
average reported unit value of abrasive-grade tripoli sold or 
used in the United States during 2009 was $217 per ton, and the 
average reported unit value of filler-grade tripoli sold n used 
domestically was $211 per ton. 

Outlook. —Consumption patterns for tripoli were not expected 
: change d during the next several years. Most of 
the existing markets are well defin ili 
uses being created is low. ти ВЕ 
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TABLE 1 
SALIENT U.S. SILICA STATISTICS! 


(Thousand metric tons and thousand dollars unless otherwise specified) 


——— 


— 


2005 — 2006 _ 2007 2008 2009 
ae ede ушу. мане Se 
Industrial sand and gravels. _ 
| Sold ог used: | 
tity: 
ik d ub 29,700 28,200 29,000 29,300 24,000 
— ба — MEE 955 725 100 1,110 565 
^^ Total m ^ 30,600 28,900 30,100 30,400 24,600 
"Value: I 
pos Е 733,000 745,000 810,000 909.000 762,000 
Gravel m 19,500 13.400 21,300 28000 21,000 
^. Total | ^. 152,000 759,000 832,000 940,000 783,000 
e ош | 2.910 3,830 3,020 3,100 2,150 
= us Y= 0770 154,000 183,000 242,000 260,000 175,000 
-Imports for consumption: ____ 
| Т т 711 855 511 355 95 
= Е у | 18,200 21,000 24,000 23,500 8.080 
ar ant: DINE 
ed tripolt: | | 
У а metric tons 91,100 76,000 96.400 132.000 79,700 
а ты 18,700 17,500 17,400 17,100 16,400 
бреста! silica stone: 
— Crude production: _ T к 
^ Quantity metric tons 193 227 231 
E di CE 191 992 1,020 W W 
~ Sold or used: m i _ w 
~ Quantity metric tons 576 328 508 i H 
^o Маше __ 2,290 1,460 823 _ 


'W Withheld to avoid disclosing company proprietary data. 
!Data are rounded to no more than three significant digits; may not add to totals shown. 
?Excludes Puerto Rico. 


3Includes amorphous silica and Pennsylvania rottenstone. 
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TABLE 2 


INDUSTRIAL SAND AND GRAVEL SOLD OR USED IN THE UNITED STATES. BY GEOGRAPHIC DIVISION' 


= ee ———— 


Quantity 
(thousand 


2008 
Quantity 


(thousand Percentage Value Percentage 


Geographic region _ metric tons) — oftotal — (thousands) _ oftotal _ metrictons) _ 


Northeast: 


_ New England 147 (2) $5,160 (2) " 130 
_ Middle Atlantic __ 1,710 6 48,600 5 1,670 
Midwest: _ "PN 

io _ East North Central | 9,890 33 291,000 31 8,470 
_ West North Central 2,600 9 120,000 13 2,630 

" South: ТЕ 

: __ South Atlantic — — 4,250 14 102,000 11 3,480 

$ . East South Central _ 1,660 5 48,200 5 1,210 
_ West South Central _ 7,230 24 243,000 26 4,780 
West: — = 2 OZO 
_ Mountain 1,030 3 30,200 3 531 
_ Pacific 19200 6 52,700 6 1,670 
| Total 30,400 100 940,000 _ 100 24600 
"Revised. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Less than ^ unit. 
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| 200 ___ 


Percentage Value Percentage 
oftotal (thousands) of total - 


(2) $4.510 (2) 

7 48,200 6 

34 266,000 34 

11 113,000 14 

14 89,900 || 

5 39,200 5 

19 164,000 21 

2 12,600 2 

7 45600 6 
__ 100 783,000 100 


66.8 


ТАВГЕ 3 


INDUSTRIAL SAND AND GRAVE 


THE UNITED STATES, BY STATE' 


(Thousand metric tons and thousand dollars) 


_ State — Quantity _ 
Alabama 619 
Arizona w 
Arkansas W 
Califomia  — 1,500 
Colorado ____ W 
Florida — — . 573 
Georgia 841 
Idaho W 
llinios _____ 3,980 
Indiana W 
lowa  / 3» . W 
Kansas ____ W 
Louisiana ____ 748 
Maryland ___ W 
Michigan — 1,500 
Minnesota _ — W 
Mississippi W 
Missouri — 648 
Nebraska — — -- 
Nevada У 
New Jersey ___ 1,010 
New Mexico. W 
New York ___ W 
North Carolina 1,510 
North Dakota —. W 
Ohio . 1010 
Oklahoma 2,040 
Pennsylvania 677 
Rhode Island _ W 
South Carolina | 679 
Tennessee | 983 
Texas 3,590 
Virginia W 
Washington __ W 
West Virginia 338 
Wisconsin PES 3,290 
Other 4910. 
Total _ 30.400 


'W Withheld to avoid disclosing company proprietary data; 


included in “Other.” -- Zero. 


1 
Data are rounded to no more than three significant digits; 


may not add to totals shown. 


~ 2008 


Ре Value | 


14,600 
W 

W 
42.300 
W 
7,480 
20.700 
W 
108,000 
W 

W 

W 
23,100 
W 
26,800 
W 

W 
21,400 
W 
31,800 
W 

W 
29,400 
W 
34.300 
63,700 
16,300 
W 
21.100 
32,800 
139,000 
W 

W 
17,200 
120,000 
171,000 
_ 940. 000 | 


L SOLD OR USED IN 


2009 
Quantity. Value _ 
370 — 11,200 
W W 
W w 
1300 35,800 
W W 
431 8.270 
775 19,300 
W W 
3440 104.000 
w W 
W W 
W W 
682 25,900 
1330 27,700 
№ W 
W № 
763 28,900 
W W 
w № 
906 30.200 
№ W 
1.300 28,000 
W W 
849 26,300 
1410 — 40,300 
618 15,600 
W № 
441 — 14,000 
783 27,100 
2130 84,400 
" W 
W W 
241 14.700 
2730 105,000 
4.070__ 137.000 
24,000 783,000 
ook" 
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|. Sizerange _ — — 


Less than 25,000 — — 
25,000 to 49,999  — 
50,000 to 99,999 — — 
100,000 to 199.999 — 
200.000 to 299,999 
300,000 to 399,999 _ 
400.000 to 499.999 — 
500.000 to 599,999 _ 
600,000 to 699,999 
700,000 and тоге __ 


Number of 


TABLE 4 
INDUSTRIAL SAND AND GRAVEL PRODUCTION IN THE UNITED 


STATES IN 2009. BY SIZE OF OPERATION! 


!Data are rounded to no more than three significant digits; may not add to totals 


shown. 
"Less than '^ unit. 


TABLE 5 
NUMBER OF INDUSTRIAL SAND AND GRAVEL OPERATIONS AND PROCESSING PLANTS 
IN THE UNITED STATES IN 2009, BY GEOGRAPHIC DIVISION 


Mining operations on land 


Stationary 


__ Geographic region Stationary Portable 
Northeast: ETIN 

__ New England _ _ | -- 
. Middle Atlantic _ a 4 - 
Midwest: "mi 

. East North Central uS 23 -- 
__ West North Central 9 = 
South: — — 

_ South Atlantic 17 | 
_ East South Central ____ 8 -- 
.. West South Central 16 - 
West | 

. Mountain — эн 4 2 
, Pacific 1 | | - 
___ Total 93 1 
-- Zero. 


Dredging 


and portable Operations 


———— 


Quantity 
Percentage (thousand Percentage 
operations — — oftotal — _ metric tons) — — oftotal- 
19 16 228 (2) 
14 11 461 | 
19 16 1,150 4 
20 16 2,600 10 
14 11 3,050 12 
8 6 2,350 9 
6 5 2,400 9 
4 3 W W 
9 7 5,240 21 
Оља e IA ue м W 
119 100 24,600 100 


Total 
active 
operations - 


66.9 


ТАВГЕ 6 


INDUSTRIAL SAND AND GRAVEL SOLD OR USED BY U.S. PRODUCERS IN 2009. BY MAJOR END USE! 


© Northeast _ NEMPE 
mE Unit 
Quantity value Quantity 
(thousand Value (dollars (thousand 
NEN Major use metric tons). (thousands) per ton) metric 
Sand: "OMNEA _ 
Glassmaking: PEN 
—. Containers 608 14,700 524.11 1,180 
o Е Flat, plate and window ______ ___ 107 2.40 21.91 W 
Specialty _ eter 93 3,160 34.00 284 
| Fiberglass, unground ______ __ W W 21.58 146 
А — Fiberglass. коша _ | | .— e == = 28 
_ Foundry: E 
____ Molding and core, ‚ unground 82 2230 27.20 2.490 
__ Molding and core ‚ ground | шш ки = 5 
© Refractory | ЕЕ (3) 5 40.00 16 
_ Metallurgical, flux {ог metal smelting __ -- = = д 
_ Abrasives: _ ре 
__ Blasting "ua" o 45 1,060 23.64 34 
_ Sawing and sanding — — "Em W W 103.00 -- 
__Сћеписај5, ground a and unground _ == А 2 84 42.00 231 
_ . Fillers, ground, rubber, paints, putty, еїс. _ 7 405 57.86 219 
Whole-grain fillers/building products — — 292 11,300 38.86 365 
_ Ceramic, ground, pottery, brick, tile, ес. _ -- -- -- 30 
Filtration: _ 
, Water, municipal, county, local | u 42 2.850 67.74 147 
/— Swimming pool, other 12 1.000 83.33 17 
a _ Petroleum industry: 
__ Hydraulic fracturing | | МУ W 35.94 4.680 
Well packing and cementing - ; | -- -- -- 28 
. Recreational: 
Golf course, greens and traps 7 151 3,790 25.11 217 
Baseball, volleyball, play sand, beaches - 24 1,010 41.88 55 
Traction, engine _____ 14 539 38.50 21 
T _ Roofing granules and fillers —— А ИШИ W W 35.46 113 
. Other, ground silica __ _ Nm W W 50.00 7 
Other, whole grain : 290 6.370 15.76 695 
Total or average BE 1.770. 51.000 — 28.78 
Gravel: 
. Silicon, ferrosilicon mE E = e 5: W 
. Filtration = W W 7120 W 
.. Other uses, specified 7 767 109.57 
Total or average | = ar L650 78.57 


Grand total or average 


1.800 
See footnotes at end of table. i 


52.700 


N34 7 


~ 376,000 


11,100 


Value 


tons) (thousands) | per 


$20,600 
W 
6.110 
2.390 
1.870 


45.600 
714 
745 


1.980 
4.660 
9.920 
14.400 
2,250 


2.590 
1,410 


235,000 
2,200 


5,210 
1.730 
394 
3,790 
185 
12,800 


— 380000 _ 
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value’ 
(dollars 


$17.51 
16.92 
21.52 
16.34 
66.71 


18.29 
142.80 
46.56 


58.35 
20.17 
45.31 
39.45 
75.00 


17.63 
83.00 


50.19 
78.71 


23.99 
31.38 
18.76 
33.57 
26.43 
22.86 
34.19 


Е ан ренин 


_ Midwest "D 


Quantity 
(thousand 


1,750 
985 
175 
286 
216 


EY MINERALS 


—_—_ 


_ South ___ 


Value 


erton) metric tons) (thousands) _ per ton) 


$35,400 
21,700 
6,120 
5,890 
13,600 


10,100 
73 


Unit 
value’ 
(dollars 


$20.18 
220 
34.95 
10.5% 
492] 


22.29 
112.00 
3175 
236) 


46.73 
$500 
ыз 
226.08 
33.02 
$0.10 


5994 
99.97 


4601 
43.14 


16.26 
3175 
21% 
2140 
18.02 


vEARBOO к 


чуј 


= O- "m ^ 
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РРА Мајог и$е 
Запд: 
Glassmaking: — — 
. Containers А 
.. Flat, plate and window | : 
Specialty 
Fiberglass, unground 
_ Fiberglass, ground 
_ Foundry: 
Molding and core, unground 
_ Molding and core, ground 
Refractory 
_ Metallurgical, flux for metal smelting 
Abrasives: 
Blasting Е 

_ Sawing and sanding 

Chemicals, ground and unground 
. Fillers, ground, rubber, paints, putty, etc. 

Whole grain fillers/building products 

Ceramic, ground, pottery, brick, tile, etc. 

Filtration: 

. . Water, municipal, county, local 
|. Swimming pool, other 
.. Petroleum industry: 

Hydraulic fracturing 

_ Well packing and cementing 

_ Recreational: 
Golf course, greens and traps EE 
.. Baseball, volleyball, play sand, beaches - 

Traction, engine MEM 
. Roofing granules and fillers m 

Other, ground silica 
Other, whole grain č 

Total or average 
Gravel: 

Silicon, ferrosilicon 
Filtration ________ 
. Other uses, specified 

Total or average 

Grand total or average 


TABLE 6—Continued 
INDUSTRIAL SAND AND GRAVEL SOLD OR USED BY U.S. PRODUCERS IN 2009, BY MAJOR END USE' 


__ __ № —— |. US. total m 
Unit | Е Unit 
Quantity value? Quantity value? 
(thousand Value (dollars (thousand Value (dollars 
metric tons) (thousands) _регїоп) metric tons) (thousands) per ton) 
791 $20,500 $25.89 4,330 $91,100 $21.05 
468 12,100 25.79 2,080 44,900 21.59 
W W 54.00 556 15.600 28.07 
W W 24.59 509 10,200 19.95 
W W 44.25 311 15,800 50.82 
101 2,150 21.30 3,130 60,100 19.20 
-- -- -- 6 787 131.17 
-- -- -- 44 1,640 37.25 
W W 7.57 W W 10.41 
69 1,030 14.90 430 17,200 40.02 
-- -- -- W W 79.00 
11 328 29.82 669 21,100 31.48 
W W 49.33 260 17,500 67.3] 
278 9,120 32.82 1,720 60,800 35.35 
W W 42.50 88 6,940 78.81 
15 747 49.80 251 9.060 36.10 
-- -- -- 69 6,310 91.45 
W W 34.73 6,530 319.000 48.87 
14 1,770 126.71 112 7,000 62.48 
188 4,070 21.65 935 19,200 20.55 
W W 27.57 127 4,230 33.28 
4 173 43.25 73 2,020 27.73 
W W 40.50 382 9.900 25.92 
23 973 38.60 87 1,960 22.53 
181 3,980 11.45 1,300 19,900 15.33 
2.140 56,900 26.57 24.000 762,000 31.77 
W W 23.47 258 6.100 23.65 
ез = = W W 42.10 
W W 29.67 МОМ 5046 
55 1,320 2404 565 21.000 37.18 
2,200 58,200 26.50 24.600 783,000 31.90 


W Withheld to avoid disclosing company proprietary data; for sand, included in “Other, ground silica” or “Other, 


ND . , К ээ 
whole grain”; for gravel, included in “Total or average." -- Zero. 


Data are rounded to no more than three significant digits except for unit values; may not add to totals shown. 


"Calculated using unrounded data. 
"Less than % unit. 


TABLE 7 
INDUSTRIAL SAND AND GRAVEL SOLD OR USED. BY DESTINATION! 


(Thousand metric tons) 


"Revised. W Withheld to avoid disclosing company iny proprietary data; included in “Total.” 


Destination. 2008 2009 | 
States: E | 
_ Alabama. "mm SEHR 405 " 361 
Alaska Е 5 W № 
_ Arizona W W 
Arkansas | Е 536 748 || 
_ California В W W 
Colorado 1.470 1,050 
Connecticut — Е 12 67 | 
. Delaware | 23 30 
District of Columbia W Ww 
Florida | W 657 | 
Georgia _ Е 829 788 
Hawai  — W W | 
 |daho — | FEN W W | 
| -Ilinois HE 1,350 1,280 | 
“Indiana 917 792 | 
lowa 7. WEM W W a 
Kansas 289 194 | 
_ Kentucky W W ' 
 Lousiana — 0 472 480 | _ 
_ Маше _ Hn W W 
. Maryland i w У | 
_ Massachusetts, 106 № | 
Місћірап ЕЕ 427 341 | 
. Minnesota W W | 
_ Mississippi | i 79 52 | 
. Missouri — u "n W W | 
Montana _ 9 9 ' 
_ Nebraska W wie 
Nevada | | W W | 
New | Hampshire | № м 


P = 


Destination ______. 2008 
States—Continued: _ иу ee 

New Jersey _ У 

_ New Mexico _ n "n" 130 

New York _______ W 

7 NothCarlin _  _  _—— У 

North Dakota ___—_——— —- 185 

ОВО ME 696 

_ Oklahoma. POEM 987 

Oregon o W 

Pennsylvania W 

Е _ Rhode Island ________--- 25 

_ South Carolina ______- A W 

— South Dakota о a 

, Tennessee _ __. жес 599 

Bc E 4,600 

_ Utah "m 18 

Vermont ED W 

_ Virginia PM 214 

= Washington — 1 W 

West Virginia _ W 

_ Wisconsin — 1,390 

Wyoming  . 312 

Countries: ___ | 

(лш л шше о 

Mexico ________-- 357 

Other ________-- 12 
Other: сас 

Puerto Rico _ W 

US. possessions and and territories W 

_ Destination unknown. 5,420 — 

_ Total | | 30,4 0,00 — 


— 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
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TABLE 8 
U.S. EXPORTS OF INDUSTRIAL SAND AND GRAVEL, BY REGION AND COUNTRY! 


(Thousand metric tons and thousand dollars) 


— 208. | | 2009 
. Destination — ‚ _ Quantity — Value? _ _ Quantity Vale! _ 
Africa and the Middle East: — B 
_ Egypt o (3) 147 = = 
Israel 253 Ее 2 51] (3) 301 
Other 9 948 6 938 
Total ——— Е 11 11600 7 1240 
Asia: EN 
China Е Е 106 55,700 23 36,000 
. Hong Kong l 375 (3) 267 
__Јарап_ 1,200 50,100 396 15,500 
. Korea, Republic of — — — 22 4,490 9 2,950 
_ Singapore —ăć 1 776 1 966 
_ Taiwan ТЕЕ 3 1,660 4 1,210 
_ Other И m | 3) _ 1,010 o 4 ___ 984 
Toal — 1,340 114,000 437 57,800 
Europe: | ; 
_ Belgium — mu 23 10,600 3 1,640 
. Germany | 39 16,800 34 19,800 
нау = И 2 751 | 700 
Netherlands n 145 7,000 52 4,260 
Russia m (3) 39 (3) 20 
United Kingdom 4 4.800 5 2.430 
Other 46 — 12,100 _ 5 10,700 
Total 259 52.000 100 39,500 
North America: 
Bahamas, The _ (3) 77 (3) 82 
Сапада и 1,010 54,700 1,150 43,200 
Mexico. | 417 19,000 420 22,600 
Trinidad and Tobago | | | 211 | 410 
Other 5 1,530 | .$  — 1260 
Total ts 1,440 75,500 1,580 67,500 
Oceania PME 
Australia 2 1,050 2 993 
New Zealand | (3) 85 (3) 69 
Other О 204 ML RM 
Total 3 1,340 2 1,060 
South America: ~ 
Argenina — O 26 7,810 17 3,390 
Brazil  — 4 850 3 1,480 
— Colombia s—™ | 391 4 1,650 
_ Peru MEME 21 4,620 2 445 
© Venezuela o 2 1,070 (3) 264 
Ое ||| | 44 2 418 
© Toa | 55 15,200 28 7,640 
— Grandtotal  _ 3.100 260,000. 2,150 — — 175,000 
-- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
2Егее alongside ship value of material at U.S. port of export. Based on transaction price, 
includes all charges incurred in placing material alongside ship. 


1 е5$ than ^ unit. 


Source: U.S. Census Bureau. 


ТАВГЕ 9 
U.S. IMPORTS FOR CONSUMPTION OF INDUSTRIAL 


SAND. BY COUNTRY’ 


(Thousand metric tons and thousand dollars) 


-_———— 


— 


ууш MM 
MC OU cm DRE o m 

__ Сошшу __ Quantity _ Value?  Quawiy — Value 
Ausraia — | . 2 1,030 (3) 567 
С апада NN 244 15,900 88 4,170 
Chile oe 1 374 (3) 62 
China ______- (3) 173 (3) 160 
Germany _ _ (3) 384 (3) 143 
Japan (3) 29 (3) 47 
Mexico 103 3,590 5 2,540 
Netherlands (3) 134 (3) 30 
Norway _____ (3) 48 -- – 
Other ____ E __ 1,830 д 372. 
Total ______ 355 23,500 95 8,080 


-- Zero. 


! Data are rounded to no more than three significant digits; may 
not add to totals shown. 

2Cost, insurance, and freight value of material at U.S. port of 
entry. Based on purchase price; includes all charges (except U.S. 
import duties) in bringing material from foreign country to 


alongside carrier. 


Less than У; unit. 


Source: U.S. Census Bureau. 
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ТАВГЕ 10 
INDUSTRIAL SAND AND GRAVEL (SILICA): WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


бу Е 2005 2006 2007 2008 2009 — 
Argentina Е 461 446 457 ' 473 ' 450 
Australa e у уу с 5,169 • 5,200 5,300 5,300 5,200 
Austria 1,610 2,008 1,890 ' 2,150" 1,500 
Belgium? Е 1,800 1,800 1,800 1.800 1,800 
Ве" 0 TE T 12 12 12 
Bosnia and Herzegovina _ | | 120 ' 711 671 ' 702 ' 700 
Brazil.silex! ___________ "EE 2' 2 2' 2 2 
Bulgaria 583 ' 250 551° 734 ' 650 
Canada, quartz _ 1,466 2,146 1,987 1,979 1,296 4 
Chile 1,151 1,081 1,234 1,401 1,405 4 
Croatia p Zz 131" 140 148 ' 150 59 150 
Сиб 14 9 21' 29 ' 30 
Czech Republic, foundry sand 807 ' 773 850 ' 702 ' 1,364 • 
Denmark, sales _ Е 60 60 60 60 60 
Ecuador —— m mM 38 36 36 * 36 * 36 
Egypt“ >. 5 EE 650 650 1,725" 1,612 "4 1,750 
Eritrea — | "A (6) (6) (6) (6) (6) 
Ethiopia? — _ 5' 6 65t pet 7 
Finland —  — ЕСЕ u 2.860 ' 3,003 2,958 ' 3,160 ' 2,241 * 
France? — 0 00 5,100 * 5.000 5.000 5.000 5.000 
Gambia: | M 1,390 1,390 21267 1,065 "4 1,100 
Germany _ | | И 7,681 7,703 8,382 8,186 6,453 * 
Greecef Е БНН 100 100 100 65 "* 38 4 
Guatemala - : mM : | (6) 58 68 65° 36 4 
Hungary m | PEN 138 ' 120 117 ' 100 "* 290 
Iceland? . | " MTS 4 4 4 4 4 
India! . Н "ED 1,600 1,600 1,600 1,700 1,700 
Indonesia _ = 132 135 135 138 138 
ban? Е Ее | mE 1,900 1,900 2,000 * 2,000 * 1.500 
Ireland — — MER 5 5 5 5 5 
erae] 196 204 220 147 ' 150 
Кају — MH MN 14,400 13,800 13,800 * 13,800 * 13,800 
Jamaica m 14 10 14 [5' 74 
Јарап 4,549 4,593 4,314 3,664 ' 3,500 
Јогдап mE n | 229 392 628 650 * 700 
Кепуа“ m | 34 34 34 34 34 
Korea, Republic of __ " "m 46] 1,437 2,2277 1,757 ! 455 4 
Гама — — "VON 18 13 13° 12 € 12 
Lithuania — 47 43 45 38 ' 41 4 
Malaysia — С Е 3885 И 532 512 719 1.467 ' 161 PA 
Mexico — а 2,121 2,662 2,700 • 2,779 2.770 
Netherlands? _ Y MN 5 5 5 5 5 
New Caledonia‘ n 40 40 40 40 40 
New Zealand а ое SA 65 59 86 49 ' 50 
Nigeria = са Би = 26 32° 
Norway | 1,600 1,500 1,500 1,500 1,500 
daa A EM e a _ 25 25 25 25 26 
ы. = т T 8 
Poland о | 3,270 3,850 * e xp 
oand è a , | 4,000 4,000 * 4385 * 
Portugal —  — _ 5 5 5 5 5 
Romania 415 522 520° 520 < $20 


See footnotes at end of table. — 
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TABLE 10—Continued 
1,2 
INDUSTRIAL SAND AND GRAVEL (SILICA): WORLD PRODUCTION, BY COUNTRY 


(Thousand metric tons) 


Country _____ 5 __ BR MM жу EP + 
з i СТ 260 ? 260 260 260 о 
slovakid aeee ы whee. a. Lr ION 2,000 2,000 2.000 2,000 os 
Slovenia _ __ И | 200 200 200 200 | 
South Africa о 2,671 3,231 3,352 ' 3,544 ' 2,306 
Spain’ ИСС ион 5,100 5,100 5,000 5,000 ы 
Sri Lanka - MEM Е 46 70 61 60 
CC MM 700 700 700 700 700 
Thailand ©. | 718 862 844 ' 496 ' 600 
Turkey 1.467 ' 1.872 ' 2.147 ' 2.00** 1,250 
United Kingdom — о 5.200 5.600 5.600 * 5.600 * $600 
United States, sold or used by producers — ЕЕ 30,600 ' 28,900 30,100 30,400 24,600 
Venezuela ___ _ 207 * 500 500 500 500 

i n 1 1 ¢ -- = n ыы 

<a ыы _____113,000" 116,000 120,000" 122,000" ____106.000 _ 


"Estimated. "Preliminary. ‘Revised. -- Zero. 
' World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
"Table includes data available through June 17, 2009. 


"In addition to the countries listed, Angola, Antigua and Barbuda, The Bahamas, China, countries of the Commonwealth of 
Independent States, and Iraq produce industrial sand, but current available information is inadequate to formulate reliable 
estimates of output levels. 


‘Reported figure. 

‘Fiscal years beginning July | of that stated. 

*Less than % unit. 

"Ethiopian calender year ending July 7 of that stated. 
*Fiscal years beginning March 21 of that stated. 


"Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
Includes rough and ground quartz as well as silica sand. 
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SILICON 
By Lisa A. Corathers 


Domestic survey data and tables were prepared by Maria Arguelles, statistical assistant. 


In 2009, domestic ferrosilicon production decreased 23% 
from that of 2008 to 139,000 metric tons (t) of contained silicon 
(table 1). On a gross-weight basis, ferrosilicon production 
decreased by 25% from the revised amount of 307,000 t 
produced in 2008 (table 2). Domestic statistics for silicon 
metal were withheld to avoid disclosing company proprietary 
data. On the basis of contained silicon, U.S. exports of silicon 
products increased by 396, and imports decreased by 49%. The 
increase in exports was primarily associated with an increase in 
the “more than 99.99% silicon" metal trade category (table 5). 
The decrease in imports was primarily attributable to decreases 
in the “55% to 8095, other" ferrosilicon and the “99.00% to 
99.99%” and "other" silicon metal trade categories (table 6). 
Apparent consumption for ferrosilicon decreased by 3896 
compared with that in 2008. Year-average import prices for the 
50% and 75% ferrosilicon grades each decreased by 34% and 
37%, respectively, and those for silicon metal decreased by 28% 
compared with that in 2008 (table 1). 

Silicon is a light chemical element with metallic and 
nonmetallic characteristics. Silicon is rarely found free in 
nature. Silicon combines with oxygen and other elements to 
form silicates, which comprise more than 25% of the Earth's 
crust. Silica (SiO,) as quartz or quartzite is used to produce 
silicon ferroalloys for the iron and steel industries and silicon 
metal for the aluminum and chemical industries. Silicon metal 
that is refined into semiconductor-grade metal for use in making 
computer chips is crucial to modern technology, but the quantity 
15 less than 5% of total silicon metal demand (Roskill's Letter 
from Japan, 2000). Silicon metal may either be used directly 
In an upgraded metallurgical form or refined into wafers to 
power solar batteries. In order of amounts consumed, world 
consumption of silicon metal used to produce monocrystalline 
and polycrystalline silicon, amorphous monocrystalline silicon, 
and ribbon silicon solar cells in 2009 was estimated to be 

‚74,000 t, which was about 5.7% of the total amount of 
silicon metal consumed worldwide [1.3 million metric tons, 
(МОЈ (Roskill's Letters from Japan, 20105; c, р. 11). The U.S. 
Geological Survey (USGS) does not survey the high-purity 
silicon industry for production and related data; therefore, the 
only information that this report contains about these high-purity 
grades is as it appears in the foreign trade statistics and from 
published sources. 


Production 


Silicon Ferroalloys.—Domestic production data for silicon 
ferroalloys are derived from monthly and annual voluntary 
Surveys and estimates for nonrespondents by the USGS. The 
data in table 2 were obtained from all operations listed in 
table 3 that are canvassed by means of the USGS “Silicon 
Alloys survey. In terms of gross weight and compared with 
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that of 2008, domestic ferrosilicon gross production and net 
shipments decreased by 25% and 19%, respectively. Producer 
stocks of ferrosilicon at yearend 2009 had decreased by 78% 
compared with those at yearend 2008. Data for ferrosilicon 
reflected adjustments in inventory and in-plant consumption 
of ferrosilicon to produce magnesium ferrosilicon and other 
miscellaneous alloys. 

Silicon Metal.—Production-related statistics for silicon 
metal were withheld to avoid disclosing company proprietary 
data. In November, Globe Specialty Metals, Inc. (GSM; owner 
of U.S.-based silicon producer Globe Metallurgical, Inc.) 
formed a joint venture with Dow Corning Corporation— WVA 
Manufacturing LLC—at its 67,000-metric-ton-per-year (уг) 

silicon metal facility in Alloy, WV. GSM retained 51% 
ownership in, and operational control of, the plant; production 
would be split proportionally between the two companies. Also 
in November, GSM reopened its 30,000-t/yr silicon metal plant 
in Niagara Falls, NY (Globe Specialty Metals, Inc., 2009a, b). 

Upgraded-Metallurgical-Grade Silicon Metal.—Upgraded- 
metallurgical-grade silicon metal (UMG-Si) is used in 
silicon-based photovoltaic (solar) cells. UMG-Si does not 
require as much additional refinement as does polycrystalline 
silicon, which has been traditionally used in solar panel wafers. 
Sometime in 2009, GSM suspended operations at its 360-Иуг 
Solsil UMG-Si plant in Beverly, OH. This loss was to be more 
than offset by GSM's 4,000-t/yr UMG-Si production capacity 
planned at its Niagara Falls silicon plant (Globe Specialty 
Metals, Inc., 2009b; 2010, p. 22). 

Semiconductor- and Solar-Battery-Grade Silicon. —U 5. 
production capacity for polycrystalline silicon used in 
semiconductor and solar cells was reported to be 48,000 t 
in 2009. Total annual domestic polycrystalline production 
capacity by company was as follows: Hemlock Semiconductor 
Corp., 27,500 t; REC Group (includes REC Advanced Silicon 
Materials LLC and REC Solar Grade Silicon LLC), 11,000 t; 
MEMC Electronic Materials, 8,000 t; and Mitsubishi Materials 
Group, 1,500 t (Roskill's Letters from Japan, 2010a, p. 8). 


Consumption 


Silicon Ferroalloys and Metal.—Most ferrosilicon (includin 
miscellaneous silicon alloys) was used to produce steel (68%) : 
(table 4). Silicon metal was used mainly to produce chemicals 
silanes, silicones, and others—and silica fume (78%). Silico B 
metal production at one U.S. silicone producer, Dow Coming 
was reported to be between 100,000 to 110,000 t/yr of silicon. 
metal at its 260,000-t/yr plant in Carrollton, KY (Louisville & 
Jefferson County Riverport Authority, 2008, p. 45, 51) 

Metallurgical-grade silicon carbide can substitute Ta 
ferrosilicon, especially in iron foundries, Data on North 
American production and U.S. imports of silicon carbide are 
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reported in the Manufactured Abrasives chapter of the 2009 
USGS Minerals Yearbook, volume 1, Metals and Minerals. 

In 2009, apparent consumption of ferrosilicon and 
miscellaneous silicon alloys decreased 3896 to 217,000 t 
compared with that of 2008 (table 1). Decreases in net imports 
for consumption contributed to the decline in ferrosilicon 
apparent consumption. Silicon metal apparent consumption Was 
withheld to avoid disclosing company proprietary data. 

Reported consumption of ferrosilicon, which includes 
miscellaneous silicon alloys, was 59% of apparent consumption 
(content basis). This percentage was derived based on the 
typical silicon content of these materials noted in table 4. 

Consumption of ferrosilicon and silicon metal was estimated 
by CRU International Ltd. to have each decreased in 2009 
throughout the Western World. In terms of contained silicon, 
ferrosilicon consumption decreased to 1.38 Mt in 2009 from 
2.10 Mt (revised) in 2008, and silicon metal consumption 
decreased to 1.03 Mt from 1.48 Mt. Areas with the largest year- 
to-year decrease in consumption of ferrosilicon were Europe, 
Asian countries (excluding China, Japan, and North Korea), and 
the United States. Areas with the largest year-to-year decrease 
in consumption of silicon metal were the European Union 
(EU) and Asian countries (excluding China, Japan, and North 
Korea). In decreasing order of consumption, Europe, other 
Asian countries (excluding China, Japan, and North Korea), 
and Japan accounted for 70% of the ferrosilicon consumption 
in 2009. Also in decreasing order of consumption, the EU, the 
United States, and Japan accounted for 73% of the silicon metal 
consumed in 2009 (CRU Bulk Ferroalloys Monitor, 2010а, b). 


Prices 


Ferrosilicon and silicon metal prices (excluding those of 
ultra high-purity silicon) tend to vary in response to changes 
in supply and demand by the steel, ferrous foundry, chemical, 
and aluminum industries. There were significant decreases 
in silicon material prices in 2009 from those in 2008 because 
of continued effects of the economic downturn that began 
during the third quarter 2008. The year-average spot prices 
given by Platts Metals Week were 68.9 cents per pound for 
75% ferrosilicon and 116.3 cents per pound for silicon metal; 
these prices were 3796 and 28% lower, respectively, than those 
of 2008. The year-average North American transaction price 
for 50% ferrosilicon as calculated from Ryan's Notes listings 
was 76.9 cents per pound, a 34% decrease from that of 2008. 
Average monthly ferrosilicon spot prices were at their lowest in 
April 2009—62.5 cents per pound for 5076 ferrosilicon and 53.8 
cents per pound for 75% ferrosilicon—before trending upward 
throughout the rest of the year. The average monthly silicon 
metal price started the year at a high of 137.5 cents per pound 
and hit a low of 104.5 cents per pound in early August before | 
rising again. The range for spot market prices, in cents per 
pound, ended the year as follows: silicon metal, 112 to 117; 50% 
ferrosilicon, 87 to 90; and 75% ferrosilicon, 76 to 78. | 


Foreign Trade 


Trade volumes discussed are based on gross weight. U.S. 
ferrosilicon exports decreased by 20% to 14,200 t, and their 


67.2 


value decreased by 43% to $16.8 million from those of 2008. wafer I 


In decreasing order of quantity, Canada and Mexico accounted FIZ st 
for 84% of the total 2009 ferrosilicon exports (table 5). silicon 
Exports of silicon metal increased by 7% to 37.9001, but ther $ "heh 
value decreased by 8% to $2.07 million from that of 2008. Depar 
In decreasing order of quantity, Japan, China, and Germany US 
accounted for 68% of silicon metal exports. Shipments of Mater 
high-purity silicon containing more than 99.99% silicon “th 
accounted for 84% of total silicon metal exported and 99% МО 
of the total value of combined ferrosilicon and silicon metal Chin: 
exports. i 
ec 


U.S. ferrosilicon imports decreased by 63% to 103.0001 and 
the value of those imports decreased by 68% to $126 million 
compared with that in 2008. These imports declined primarily 
because of a decrease in the “55% to 80% silicon, other” — 
ferrosilicon trade category. Imports of standard 75% ferrosilicee 
(ferrosilicon category of “55% to 80% silicon, other") accoun 
for 78% of total ferrosilicon imports by gross weight and 77" 
of total ferrosilicon value (table 6). Russia was the leading 
source of ferrosilicon imports at 45%, followed by Canada 
(20%) and China (14%). 

Silicon metal imports (116,000 t) decreased by 33% from 
those in 2008, and decreased by 30% in value to $477 million 
from $678 million in 2008. The decrease In — 
| i in the “99.0070 
imports was attributable to decreases 1n (1490 ‘tae 
categories. Brazil was the leading source of “99.00% | 
silicon" silicon metal imports at 36%, 
at 23% and Australia at 15%. Canada was e 
of "silicon, other" silicon metal imports at 38%, follow? m 
Brazil at 26% and Norway at 12%. Silicon metal i | 
to 99.99% silicon" trade category accounted for 88760 в 
quantity, and 54% of the value, respectively, of all n | 
imported in 2009. The quantity of silicon metal pare 
trade category decreased by 29% compared with that 0! < 

The estimated U.S. net import reli 
2009 as a percentage of apparent con 
from 49% (revised) in 2008. Silicon metal m 
withheld to avoid disclosing company proprietary pi fur 

The general rates of duty that applied to U.S. impo И 
2009 were the same as those in 2008. These Were» on a 
valorem basis, 5.896 for ferrosilicon containing mo 9 99" 
silicon; 5.3% or 5.5% for metal containing А 
silicon or “other” silicon, respectively; 1.994 for и 
containing 80% to 90% silicon; 1.5% for stan ar | 
ferrosilicon; 1.196 for nominal 75% ferrosilicon M 
more than 3% calcium; and free for magnesium pi 
metal containing more than 99.99% silicon, 2D* 9 | 
ferrosilicon (U.S. International Trade Commissio Seid 

Antidumping Duty Administrative REV а impor 
no final antidumping duty rates assessed in 20 | ; 
of silicon materials to the United States. Кези ы. 
import antidumping duty reviews made 10 00 
table 7. 

Foreign-Trade Zone Design 
Zones Board of the U.S. Department 
foreign-trade zone (FTZ) subzone status (0 
Handotai America, Inc.'s semiconductor 
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* wafer manufacturing plant in Vancouver, WA. With this 


-å 


FTZ status, Shin-Etsu Handotai would be allowed to import 
silicon metal duty free provided that all of it be reexported 


‚ whether manufactured into a downstream product ог not (U.S. 


Department of Commerce, Foreign-Trade Zones Board, 2009). 
U.S.-World Trade Organization (WTO) Chinese Raw 

Material Export Dispute Settlement Proceedings. —On June 

23, the United States requested consultations with China and the 


. WTO Dispute Settlement Body (DSB) about curbs placed by 


China on exports of various materials, including silicon metal. 
In July, Canada, the EU, Mexico, and Turkey requested to join 
the consultations. On November 4, the Office of the United 
States Trade Representative requested that the DSB establish 


‚ à dispute settlement panel to review the U.S. claims. (The 


European Union and Mexico also requested the establishment of 


. a dispute settlement panel.) The DSB established a single panel 
. on December 21 and appointed panel representatives on March 
. 29, 2010. The panel was expected to finalize the proceedings in 
. April 2011 (Office of the United States Trade Representative, 

7 2009; World Trade Organization Dispute Settlement Body, 


* 2010). 


- World Industry Structure 


Data on annual world production of ferrosilicon and silicon 


. metal by country from 2005 through 2009 are provided in the 
. Ferroalloys chapter of the 2009 USGS Minerals Yearbook, 


. volume I, Metals and Minerals. World production of 


ferrosilicon, on a gross-weight basis, was estimated to have been 
7.43 Mt in 2009 compared with 7.37 Mt (revised) in 2008. The 


· major ferrosilicon producers in 2009 were, in decreasing order, 


China, Russia, Norway, the United States, and Ukraine; they 


„ accounted for 87% of total world production listed in table 1. 


~ ~ 


World production of silicon metal, excluding that from the 
United States, was estimated to have been 1.49 Mt in 2009 


à compared with 1.63 Mt (revised) in 2008 (table 1). China was 


by far the leading producer of silicon metal in the world in 2009 
with an estimated 950,000 t; this was 6496 of the world total. 


. Other major producers of silicon metal in 2009 were, excluding 


the United States and in decreasing order, Norway and Brazil; 
they accounted for 20% of world production reported in table 

1. New ferrosilicon and silicon metal projects scheduled for 
completion around the world from 2009 through 2013 are listed 
In table 8. 


World Review 


European Union.—\n December, the Council of the 
European Union repealed the 5.4% antidumping duty on 
ferrosilicon imports from Macedonian producer Silmak dooel 
that was imposed in February 2008 (Official Journal of the 
European Union, 2009). 
| Brazil. —GSM sold its Globe Metais SA silicon metal plant 
in Brue Branco to Dow Corning in November. The plant 
production capacity was 43,600 (уг (Globe Specialty Metals, 
Inc., 20093). 

Canada.— Timminco Limited reported UMG-Si production 
was negatively impacted in 2009 because of low demand from 
customers, higher overheads related to expanded production 
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capacity, and UMG-Si byproduct recycling during the first half 
of the year. As a result, four of seven purification lines were 

shut down in May and two more lines were closed in July. The 
seventh line was shut down in January 2010 pending recovery in 
the solar market. 

Timminco also reported that its Becancour Silicon Inc. plant 
in Becancour, Quebec, had a nominal silicon metal production 
capacity of about 50,000 t/yr using three electric arc furnaces. 
During the first and second quarters of 2009, the plant produced 
silicon metal for both internal (UMG-Si production) and 
external consumption. The plant was shut down in May owing 
to low demand by the aluminum and chemical industries. 
However, between June and November, all three furnaces were 
restarted based on improving market conditions (Timminco 
Limited, 2010, p. 26). 

China.— China's exports of silicon materials іп 2009 were 
affected by the global economic downturn that started in 
the third quarter of 2008, continued high export tariffs, and 
increased electricity fees imposed by the Central Government 
of China in late November 2009. China's exports of ferrosilicon 
fell 6576 from those of 2008 to about 447,000 t (TEX Report, 
The, 2010c). China's exports of silicon metal were also 
significantly less in 2009 compared with those in 2008; they 
were down 39% to 421,669 t from 692,711 t (Metal Pages, 
2010). 

The Chinese export tariffs in 2009 for ferrosilicon and silicon 
metal remained at 2596 and 15%, respectively (Metal Pages, 
2009a). With these duties, the Chinese Government aimed to 
reduce exports of these materials from the country so more 
material would be available for the domestic market. 

The Central Government of China raised the country's 
electricity fees on average by USD0.004 (СМҮ 0.028) per 
kilowatthour (kwh) effective November 20. However, 
the increase in electricity fees was higher at USD 0.013 
(СМҮО.088) per kwh in the so-called Silicon Land—the area 
comprised of the Gansu Province, Inner Mongolia Autonomous 
Region, and Ningxia Hui Autonomous Region (TEX Report 
The, 2010b). | 

China's largest ferroalloys producer, Erdos Group, produced 
490,000 t of ferrosilicon, 20,000 t of silicon metal, and 1.3 Mt of 
silicon carbide in 2009 (TEX Report, The, 20102). 

France.—After operating its French silicon smelters 
from April through October, Grupo FerroAtlántica S.L. 
(Ferroatlantica) suspended operations again in November for 5 
months citing a slow recovery in demand from the aluminum 
and chemical markets. As a result, French silicon metal 
production was 40% lower in 2009 than in 2008. The plants 
that were affected included the following with their associated 
products and capacities: Anglefort, silicon metal (36,000 (уг): 
Cháteau Feuillet, silicon metal (12,000 Uyr); Laudun i 
ferrosilicon (25,000 Vyr) and silicon (14,000 tyr); Les Clavaux 
n (35,000 t/yr); and Montricher, silicon metal | 
: an = (Grupo FerroAtlantica, S.L., 2010; Metal Pages, 

Japan.—Japan relied on imports of ferrosilicon and 
nonsemiconductor and solar-battery-grade silicon metal 
(< 99.999 silicon content) to meet its silicon material 
requirements in 2009. Japan imported 294,000 t of ferrosilicon, 


67.3 


which was one-half that of 2008. This was a result of decreased 
demand by the Japanese steel industry and a surplus of 
ferrosilicon stocks from 2008 imports. According to United 
Nations trade statistics, Japan imported about 165,000 t of 
silicon metal in 2009. This was 36% less than in 2008 and was 
attributed to decreased consumption by the aluminum, chemical, 
and electronics industries (TEX Report, The, 20104). 

Kazakhstan.— Eurasian Natural Resources Corporation 
PLC produced 43.000 t of ferrosilicon in 2009. Most of the 
production was at its Aksu plant in Kazakhstan supplemented by 
some from its recently acquired Serov plant in Russia (Eurasian 
Natural Resources Corporation PLC, 2008, 2009, and 2010). 

Macedonia.—Silmak dooel resumed production at its 
ferrosilicon plant in Jegunovce after a 4-month shutdown in 
early 2009 before shutting down again in early November. The 
plant has seven EAFs capable of producing 80.000 t/yr (Ryan's 
Notes, 2009a; Thefreelibrary.com, 2009). 

Norway.—Elkem AS (20092, b) announced it would restart 
two furnaces in the third quarter of 2009—one furnace at its 
Bremanger ferrosilicon plant and one at its Salten silicon metal 
plant—because of improved market conditions. Elkem had total 
ferrosilicon production capacity of 76,000 t/yr; 40.000 t/yr at 
the Bjolvefossen plant and 36,000 (уг in Bremanger. Elkem's 
silicon metal capacity was as follows: Bremanger, 28,000 t/yr; 
Salten, 65,000 t/yr; and Thamshavn, 40,000 Џуг. 

Fesil AS' production of silicon materials was impacted in 
2009 by the global economic downturn. The company reported 
full capacity utilization at its 2-furnace Rana Metall ferrosilicon 
plant until May, when capacity utilization dropped to about 50% 
for the rest of the year. At its Holla Metall silicon metal plant, 
three of four furnaces were closed in the first quarter of 2009, 
and only two furnaces produced intermittently thereafter. The 
Rana Metall ferrosilicon plant production capacity was 90,000 
t/yr, and the Holla Metall silicon metal plant production capacity 
was 50,000 t/yr (Fesil AS, 2010, p. 11-12, 15-16). 

Russia. —Mechel ОАО reported a 6% decrease in ferrosilicon 
production at its Bratsk ferroalloys plant to 86,010 t in 2009 
from 91,900 t in 2008. The company planned to increase the 
plant's annual ferrosilicon production capacity to about 96,000 t 
by 2012 (Mechel OAO, 2010, p. 101-102, and 104). 

South Africa.—Silicon Smelters (a subsidiary of Spanish 
ferroalloy producer Ferroatlantica’s FerroPem division) operated 
two of three silicon metal furnaces. As a result, silicon metal 
production in 2009 was 25% less than that of 2008 (Ryan’s 
Notes, 2009b). 

Spain —During the year, Ferroatlantica operated only one 
furnace intermittently at its Sabon silicon metal plant. As a 
result, the company was expected to produce no more than 
20% of its total production capacity (40,000 t/yr) (Metal Pages, 
2009b; Grupo FerroAtlantica, S.L., 2010). 

Ukraine. —Ferrosilicon production in the Ukraine decreased 
slightly to 150,300 t from 152,800 t in 2008. Stakhanov 
Кашы Н к 111,000 t of ferrosilicon, up 35.4% 

, porizhiya Ferroalloy Works produced 


39,300 t of ferrosilicon, down 32.2% from that of 2008 (Interfax 
Russia & CIS Metals & Mining Weekly, 2010). 


Outlook Eurasian 
milho 
Consumption of ferrosilicon follows trends in the iron and Es 
steel industries, for which the combined annual growth rates үн 
(CAGRs) have been typically in the range of 1% to 2% in the КЫ 
United States. Details of the outlook for the steel industry at secon 
discussed in the Outlook section of the Iron and Steel chapter - 
of the 2009 USGS Minerals Yearbook, volume 1, Metals and nsn 
Minerals. According to the World Steel Association (2009), four 
raw steel production, compared with that in 2008, decreased in 
by 36.4% to 58.1 Mt in the United States while decreasing P p 
worldwide to 1,220 Mt. However, raw steel production in Chu. " 


the leading world producer of raw steel, increased by 13.50 
about 568 Mt. MEPS (International) Ltd. (2010) forecast world 
raw steel production would increase to 1.4 billion metric tor? 
2010 from that in 2009, with a 21% increase in North Amencat 
raw steel production to 100.5 Mt. | 
Demand for silicon metal comes primarily from the aluminum 
and chemical industries. Consumption of silicon metal by the 
U.S. aluminum castings industry was expected to mirror the 
short-term growth rate of 29% from 2009 (1.313 Mt) through 
2011 (1.695 Mt) in aluminum casting shipments, and the 
long-term growth rate of 6.1% annually from 2011 through 
2019 (2.37 Mt) (Kirgin, 2010). U.S. chemical production $ | 
expected to increase ру 3.1% in 2010 (by 5.2% when exci In 
pharmaceuticals) compared with that in 2009. Domestic | 
chemical production was expected to rise by 3% in 201! | 
2.7% if pharmaceuticals are excluded) compared with 20 
(Bomgardner, 201 1). uu 
World production capacity for polycrystalline silicon can 
used as a rough indicator of high-purity silicon ¢ | 
Compared with that of 2008, world polycrystalline T 
output increased by 40% to 80,000 t in 2009. Of that am” © 
consumption in solar cells rose by 76% to 60, и 
compared with that of 2008, while use in semicondue® : 
declined by 13% to 20,000 t. World production ue 
polycrystalline silicon was forecast to increase DY 5 у 
141,800 t in 2010 from 92.100 t in 2009; by 2013, wor 
polycrystalline silicon production capacity WO | 
195,500 t (Roskill's Letters from Japan, 20102, р. 9?" 
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Company news releases and reports. 
Roskill Information Services Ltd. 
silicon and ferrosilicon in 2004) 
Silicon. Ch. in Mineral Facts a 
Mines Bulletin 675, 1985. 
United Nations commodity trade statistics 


(London; last reported on 


nd Problems, U.S. Bureau of 
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TABLE 1 


SALIENT SILICON STATISTICS' 
(Contained silicon, unless otherwise noted) 


jos 20% 297 .- 2008 2009 _ 
United States production: 7 
~Ferrosilicon = thousand metric tons 125 _ 146 155. 180 ' 139 
Silicon metal ЕЕ Е Еа “дез 145... W | W М NM x 
Exports: 
С Ferrosilicon _ № 8 "PE ы эме =. ЕЕ + 
CI нюх MM Ic 27 __ HAMM НЕЕ 
Imports for consumption: 
Репозћсов sO 197 23 X8 _ 190 
Silicon metal ______ © do. 2 | 147 168 113 


Apparent. consumption: 
Ferrosilicon ___ BEEF"! 317 33 35 сср „2. 
~ Silicon metal бо uen MS _ W у RN S 
Price, average: _ 

Ferrosilicon, 50% S Cents per pound 55.00 62.93 _ 73.96 1156 19 
7 Femosilicon, 75% SP — о авоз 5&8 658 E. e. 

Silicon metal m do. 76.18 7929 - а | 269 — 162.29 NEM — 
World production, gross weight: MS С 

Ferrosilicon thousand metric tor tons 5,810" 6.490 ' 7330' | — 0370. ПИ 
| Silicon metal i do. /— 1540 TN 1.470 Аз 1,560 nS 1,630 "> 1,007 


И Se ee et рар 


"Revised. do. Ditto. W Withheld to avoid disclosing company proprietary data. 


Граја are rounded to no more than three significant digits. 
?Ryan's Notes North American transaction prices based on weekly averages. 
)Platts Metals Week mean import prices based on monthly averages. 


*Platts Metals Week dealer import prices based on monthly averages. 
*Excluding the United States. 


TABLE 2 
1.2 
PRODUCTION, SHIPMENTS, AND STOCKS OF SILICON ALLOYS AND METAL IN THE UNITED STATES 


Eco 


(Metric tons) 
EE NEN пасивне не 
= 5 09 
2008 а на шл. 
Producers 
producers’ stocks 
Silicon content stocks, Gross 2x > 31 
(percent) December 31 production’ shipments ss weigh! 
ВЕ... Range Typical (gross weight) — (gross weight) “Ё (gross weigh "t^ 75180 
Ferrosilicon' 25-65 5 "NN 15 200 ' 124.000 _ 9000 а 
Е а ташы э Зы?» _ ie: mM loco снн 2. 
Do. К 56-95 16 18,400 ' 105,000 — _ 9680 y 
Silicon metal, excluding semiconductor grades 96-99 98 o у у е 
"Revised. Do. Ditto. W Withheld to avoid disclosing company proprietary data. 
'Data are rounded to no more than three significant digits. 
и or silvery pig iron (less than 259^ silicon) withheld to avoid disclosing company proprietary data. 
ко production includes material consumed in the production of miscellaneous silicon alloys. 
pou miscellaneous silicon alloys, which were listed separately prior to 1999 
25% to 55% for ferrosilicon; 32% to 65% for miscellaneous silicon alloys 
, 
67.6 -— 


LS 
U.S. GEOLOGICAL SURVEY MINERA 


_ 


TABLE 3 
PRINCIPAL PRODUCERS OF SILICON ALLOYS AND (OR) SILICON 
METAL IN THE UNITED STATES IN 2009 


Product 


i | Ргодисег 
CC Metals and Alloys, M 


Plant location 


Ferrosilicon. 


Calvert City, KY 


Globe Metallurgical, Inc. _ Alloy, WV. =  Ferrosilicon and silicon metal. | 
' Оо. Beever, OH — et РЕ 
ро. Марага Falls, № NY? __ Silicon r metal. 
Do | бе AL _ Dos 0 
CoreMetalsGroup Bridgeport, А AL ро - = ~. 
Simcala, Inc. Mt. Meigs, AL _ Silicon metal. u 
Do. Ditto. = | 
'Owned by Globe Specialty Metals. 


?The Niagara Falls plant reopened in November 2009. 


TABLE 4 


REPORTED CONSUMPTION, BY END USE, AND STOCKS OF SILICON FERROALLOYS AND METAL IN THE 


UNITED STATES IN 2009"? 


(Metric tons, gross weight) 


Ferrosilicon, 


 Ferrosilicon, 
о 759 


27,600 
40,800 
6,290 
(10) 


Silvery 
End use pig iron” 50%“ 
Steel: mM СН ИЄ и 
С arbon and high- strength, low-alloy S ИСТО (9) (10) 
_ Stainless and heat- -resisting _ FERENT -- (10) 
_ Full alloy DU - 5,050 
. Electric and tool DD = -- 
Unspecified — | BEEN - 24,400 
Total = С = 29,500 
Cast i irons m EE 3,870 27,600 
Superalloys = ии "M - (9) 
Alloys, excluding superalloys and alloy steel _ (9) (9) 
Miscellaneous and unspecified -- (9) 
Grand total РАДНИ 3,870 57,000 
Consumers’ stocks, December 31 371 
-- Zero. а = 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes U.S. Geological Survey estimates. 


"Typically 18% silicon content but ranges between 5% to 24% silicon content. 


io. 


101,000 
20,800 
(11) 

(11) 

651 
123,000 
7.620 


*Typically 48% silicon content but ranges between 25% to 55% silicon content; includes briquets. 


esci " ix : 
Typically 76% silicon content but ranges between 56% to 95% silicon content; includes briquets. 


*Typically 98% silicon content but ranges between 96% to 99% silicon content. 


"Typically 48% silicon content. Primarily magnesium-ferrosilicon but also includes other silicon alloys. 


"Typically 64% silicon content but ranges between 63% to 70% silicon content. Does not include silicon carbide for abrasi 
ive 


"Included with “Cast i irons," to avoid disclosing company proprietary data. 


"Included with "Steel: Unspecified," to avoid disclosing company proprietary data. 


"Included with “Miscellaneous and unspecified," to avoid disclosing company proprietary data. 


Primarily aluminum alloys. 


Primarily silicones, fumed silica, and other chemicals. 
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26,400 


Silicon 


metal? 


(11) 
294 
(11) 


(11) 


Miscellaneous 


silicon alloys’ 


294 

(11) 

(11) 
50,800 12 
179,000 13 

230,000 


2,320 


ра ВЗЕЛИ 


Silicon 


carbide" 


(10) 
(10) 
(10) 
_ 5,860 


5.860 


22,900 


(9) 
28,800 


657 __ 1160 


ог refractory uses. 


67.7 


——MÀ 


67.8 


TABLE 5 


AND COUNTRY, IN 2009' 


Country 


Gross weight 
(metric tons) 


Ferrosilicon: 


ГА Brazil 
C anada 


Contained weight 
(metric tons) — 


~ More than 55% silicon: _ 


Colombia _ 


Germany 


| Japan 


France 


= Malaysia 
Mexico 


.. Netherlands | E 
United Kingdom — MM 


M Others (7 countries) 


Total 


Belgium 


Other ferrosilicon: 


C anada 


NI _ 
ELA 


Japan | 


EN Korea, Republic of __ 


Е. 
| Portugal 


|| Spain 


Other (8 countries) 


Tey _ 


Тога! 


А Grand total ferrosilicon 


Met. 


More than 99.99% · silicon: 


ES uc 
_ China | 


Germany 


па НОЛЕ NODE. 


_ Way __ 


___Мајауча 
___ Norway 
Taiwan 


__ Other (41 countries) 


Total 


40 24 
7,750 5,070 
50 41 
25 19 
40 31 
138 105 
23 17 
2,190 1,440 
i 83 63 
152 100 

64 47 —— 
10.600 — 6,950 
319 160 
1,100 550 
100 46 
118 59 
86 22 
342 152 
869 384 
80 37 
200 99 
189 85 
AT _ 122 
Д 3650 —— 1.720 

1420 | à 8670. 

98 98 
7,890 7,890 
4,950 4,950 
249 249 
99 99 
10,500 10,500 
1,860 1,860 
151 151 
3.960 3,960 
1,560 1,560 

___ W E 

31.800 31,800 2 


99.0094—99.999/ silicon: 


Belgium 


, China 
___ Germany 
_ Мају _ 
| Japan 
___ Mexico 


.— Netherlands 


| Singapore 


E Taiwan 


_ United Kingdom 
See footnotes at end of table. 


U.S. EXPORTS OF FERROSILICON AND SILICON METAL, BY GRADE 


_—————-——— 


Value 


$60,800 
6,190,000 
132,000 
40,400 
54,300 
183,000 
44,000 
3,560,000 
122.000 
148,000 
120,000 

- 10,700,000 


592,000 
1,740,000 
210,000 
174,000 
100,000 
243,000 
1,690,000 
152,000 
391,000 
343,000 
568,000 


~~~ 6,200,000 
16,900,000 


4.910.000 
490,000,000 
251,000,000 

15,300,000 

6,970,000 
717,000,000 
149,000,000 

17,800,000 
249,000,000 
109,000,000 

46,900,000 


7 2060,000,000 


_ 3180 31800 2 


691,000 
1,180,000 
69,500 
194,000 
159,000 
117,000 
466,000 
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U.S. EXPORTS OF FERROSILICON AND SILICON METAL, BY GRADE 


TABLE 5-—Continued 


AND COUNTRY, IN 2009! 


Gross weight | Contained weight 


Country (metric tons) ( metric tons) Value 

Metal—Continued Ни S i | 
Other MEE 224 22202 $434000 
Total — BET 1,830 4,340,000 

_ Other silicon: БЕИ 

Canada ||| 98 95 235,000 
China | 309 300 653,000 
Germany BEEN 298 290 515,000 
HongKong  — 373 362 492,000 
Japan 1.330 1,290 2,850,000 
Korea, Republic of — 223 216 160.000 
Netherlands —— 220 214 247,000 
Philippines 93 90 158,000 
Taiwan DENEN 743 721 1,470,000 
United Kingdom — 200 196 403.000 
Other BEEN 305 296 851,000 
Total - О 4.200 4,070 8,030,000 
37,900 37,700 2.070,000,000 


Grand total silicon metal 


! Data are rounded to no more than three significant digits; may not add to totals shown. 


"Contained weight estimated from gross weight. 


Source: U.S. Census Bureau. 
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ТАВГЕ 6 
IMPORTS FOR CONSUMPTION OF FERROSILICON AND SILICON MET 


AND COUNTRY, IN 2009! 


U.S. 


_ Gross weight Contained weight 


AL, BY GRADE 


Country u o (metric tons) __ (metric tons) | Vale, 
Ferrosilicon: - m | E 
— §5%-80% silicon, more than 3% Ca: __ 
“Argentina ______ u 116 70 $326.000 
Brazil ай 449 274 611,000 
~ Canada - Е | 21 13 32,100 
-China ан 817 567 1,040,000 
France mM 225 137 704,000 
|. Germany i i 18 12 КЕ 46,800 
Тоа! | Teso — ото 260,000 
Е 55%-80% silicon, other: | AN 
Brazil . DEN 2,070 1,560 2,370,000 
__ Сапайа i i 9.400 6,960 18,300,000 
_ Chia —— | 8.400 6.350 9,360,000 
_ Egypt 518 383 580,000 
__ France NEM 1,140 803 3,170,000 
T Germany __ mE 250 77 1,450,000 
India mcd 55 4l 169,000 
^ Russia — = 46,300 35,500 44,600,000 
South Africa, Republic of | mE 320 230 378,000 
Venezuela - 12,200 9,150 14,300,000 
_ Other (3 countries) | 90 64 328,000 
_ Total | т о >: NEN `95,000,000 
_ 8076-9070 ferrosilicon: MEME 
_ Germany _____ 19 14 91.700 
__ Norway Пи. | | 3,170 
Тога! uw Пс ҮЛ 


Magnesium ferrosilicon: 


Argentina č — < 468 188 1,460,000 
_ Brazil КОИ Е 2,080 963 3,430,000 
__ Сапада __ NN 6,290 2,870 12,500,000 
China 1,530 818 1,920,000 
France 704 273 970,000 
_ Germany 15 10 25,200 
С ава т > | 1340 
Japan scc = 31 14 121,000 
South Africa, Republic of 17 8 29.600. 
© Total 11,100 — 07 775050 —— ~ 20,500,000 
. Other ferrosilicon: 
а Pral _ 534 222 700,000 
__ Canada 4,500 1,200 5,560,000 
"hing 4,080 560 1,270.000 
Рае ss 18 9 39,600 
Norway 5 19 9 41,900 
Poland Al T 104,000 
Е. 152 71 138,000 
Total 9,340 72090 _ 7,850,000 
. Grand total ferrosilicon 103,000 69.600 126,000,000. 
See footnotes at end of table. uud SS SSS LO e Eius -————— famem 
Nd 
U.S. GEOLOGICAL SURVEY MINERALS ҮР 
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TABLE 6— Continued 


U.S. IMPORTS FOR CONSUMPTION OF FERROSILICON AND SILICON METAL, 


BY GRADE AND COUNTRY, IN 2009! 


Country | 


Metal: 


More than 99.99% silicon: - С 


| Сапада 
China 
Germany 


Italy 


Japan 

Korea, Republic of 
Norway | 
Russia 
Spain 


Taiwan 
Other ( 12 countries) 
Total 
99.00%-99.99% silicon: 
| Australia 


Brazil 


Canada 


Japan | mE 
Laos 
Norway 


Philippines 
South Africa, Republic of 
Е Sweden 
E Ukraine | 
Other (1 country 
Total 


Other silicon: 


Australia 
Brazil 


Canada Е 
China 
France 


Japan 


__ Norway 


___ Philippines 


South Africa, Republic of 

Ukraine | 

Other (8 countries) 
TE Total | 


Grand total silicon metal 


"Contained weight estimated from gross weight. 


Source: U.S. Census Bureau. 


Gross weight Contained weight 
uu (metric tons) 


525 


32 


102,000 


969 
2,860 
4,090 

602 

209 

127 
1,300 

134 

117 

318 

117 

10,800 
116,000 


__(metric tons) 


40 
Е. 19 КЕ: 
2.850 ? 


15,500 
37,600 
6.950 
13 
7.160 
8,970 
521 
23,300 
30 

299 

| 


100,000 


95] 
2.730 
3,950 

593 

205 

95 
985 
131 

96 
314 

9] 


Value 


$7.650,000 
2,380,000 
118.000,000 
12,700,000 
28.100,000 
18,100,000 
974,000 
704,000 
45,600 
1,000,000 
__ 5,990,000 


196.000,000 


38,700,000 
95,600,000 
15.200,000 
99,000 
15,400,000 
29,700.000 
1,090,000 
59,000,000 
244,000 
800,000 
2,700 


256,000,000 


2,750,000 
7,980,000 
8,310,000 
960,000 
544,000 
365,000 
2,640,000 
220,000 
234,000 
801,000 
212,000 


10,100 
113,000 


25,000,000 
477,000,000 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


67.11 


MEME 'аојашишо 2 Jo зџәшредәа 'S' П 94) Jo ооцедѕішшру әре]. [еиоцешац] 941 ‘YLI “Opes үечопешәзщ JO UNO j'LIO ипәлгу [E39p24 au 


VO 


з 10J зјега у Jo 0000 ‘S'N “Od 
ејапхзизА 
"26780 эшем 
чош4до dis LID "85900-66 “ON vissny 
uno; '105005 “18 "19 “59115 pau ‘passasse aq рјпом $2781 Зшашпрпие ou ^[n$3J € SV џез АЗ, 
‘л “үе лә “оо SeN шоа ‘suodun әѕәці Aq painful Ацешәзеш JOU 313M sugonpoid 0211509] €6/1€/cl ешчэ 
‘001-600 “ON |е244у 524vO І Kew 'S Yeu 8OOT saquiaidas ut попцешипәзәр s, LID 29) paureisns ө, — 68/UL 12229 00211150294 
ии ССС = —  - — .aueduo» онц ay) Wo Е у лл 
suoduii jo saves Апр Зшашириие əy} риәше oi рэзээ4хэ sem V LI 
Өүпзәл в sy ‘(РЯ Kueduio^) әре jeuoneumaul 8uouuif тец8иецб 
'L€-60 pue ‘prq 02 Ánsnpu] uooi[iS иепА8пегу ixdueis) [£19u1 
uoiuidQ dig LIO `98Є00—/0 uooi[rs Jo $90016 2591) МЭИ om) јој зоппр Surdunpriue 
‘ON ипо '10510 5 “үе 19 ‘591015 ust|qeiso 0} попеиццшәәр рчешәз $и ut awing eats 20) эп|ел 90/15/50 
рэаний ^^ "our тетя LRN 39915) с Аер медошп e se елер моди зргхотр uosis ueipu] Jo asn S, V LI preudn LO — с0/1/9 ешчэ још 0021115 
= об о ^ жр о рова — о бү = попе8цвәлш — ~ ui$uoJo | ~~ [euareul ка 
00161290 уо ponad Апипо) рәнодщ 


M eM сс SS dL eL IM 


ауа NOISIOSG Ad ‘6005 NI SABIA33 JALLVULSININGY ALNA ONIdWNGILNV LYOdWI 30 STV3ddV :STVTI3.LVIA NOOMIS 
[ 378 МА. 


67.12 


TABLE 8 
SILICON MATERIALS: PROJECTS SCHEDULED FOR COMPLETION, BY YEAREND 2013”? 


(Metric tons, gross weight, unless otherwise specified) 


Ed Incremental Total 
Projected annual annual 
year of first production production 
production Country Project and company Project type capacity capacity Silicon product" 
/ 2009 Brazil - Ferbasa Plant — mM ferroalloys plant expansion | 18000 — 81,000 FeSi. m 
.  , Cia de Ferro Ligas да Bahia (Ferbasa) m NEM 02.2: 
2009 China ERDOS Qipanjing Plant do. 220,000* 550,000 Do. 
uM T" ERDOS Group .— .— — E Е РУЦИ 
200100 — Do. — do - Е |^ ^ de = | — 100000 650,000 Do  — 
Е 200 Do — Henan Sunshine Silicon Plant silicon plant expansion | _ 80,000 _ | _ 120,000 $1. mE 
Henan Sunshine Silicon Technology 
TT Е Development | 
2000 ро. Qinghai Wutong Plant m ferroalloys plant expansion 25,000 _ 400,000 - FeSi. 
TERN .. Qinghai Wutong (Group) Industry Co., Ltd. 
2010 Russia  Yurga Plat о О до. | 19,500 4140 ро, 
Ыр. JSC Kuznetsk Ferroalloys — 
2011 Australia — Simcoa Silicon Plant һи silicon plant expansion 16,000 48,000 Si. 
Simca Operations Pty., Ltd. 
2011 Сыла  Ferroatlantica Sichuan Silicon Plant пем smelter NA . 50000 Do 
PN _ .  , Grupo Ferroatlántica, S.L. 
2011 Do. Qinghai Wutong Plant | MEM ferroalloys plant expansion 25.000 — 450,000 FeSi. _ mmu 
T Qinghai Wutong (Group) Industry Co., Ltd. 
2011 Russia Yurga Plant | es Ld | 41.400 — | 80.000 _ Do | 
ОС NE JSC Kuznetsk Ferroalloys _ 
2012 Australia — Simcoa Silicon Plant silicon plant expansion | _ 16,000 64,000 Si. Е 
mM "NER Simcoa Operations Pty., Ltd. _ 
2012 Zambia Kafue Ferroalloys Plant new ferroalloys plant* i NA 80,000 Fesi. 
Universal Mining and Chemical! Industries 
РИД Ца. (Umcil) Е 
2013 China Ferroatlántica Sichuan Silicon Plant new silicon smelter — $0,000 100,000* Si. — 


BEEN n Grupo Ferroatlántica, S.L. 
"Estimated. 'Revised. Do., do. Ditto. NA Not available. 


In. rs Р 
Estimated data are rounded to по more than three significant digits. 


Е ЕЕ „©, 


2 - E e 
Excludes silicon metal containing more than 99.99% silicon. 


d co T" 
Projects in feasibility or later stages of development in 2009. Actual startup dates may be postponed, owing to economic or other factors 
Additional projects might produce silicon materials by 2014, but not enough information was available to include them. 


*FeSi Ferrosilicon. Si Si metal (containing 99.99% or less Si). 
*ISC joint-stock company. 
*Plant also scheduled to produce ferromanganese and silicomanganese. 


У 
Plant тау also produce ferronickel. 


Sources: Company annual reports, presentations, and press releases; unpublished personal communications; and trade publications 
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SILVER 
By William E. Brooks 


Domestic survey data and tables were prepared by Shonta E. Osborne, statistical assistant, and the world production table 
was prepared by Glenn J. Wallace, international data coordinator. 


In 2009, the United States produced 1,250 metric tons (t) of 
silver, which was equal to 2008 domestic silver production and 
accounted for approximately 696 of world mine production of 
21.800 t of silver. Silver was produced in 11 States in 2009, and 
Alaska remained the country's leading silver-producing State, 
followed by Nevada and Idaho. Approximately 99% of domestic 
silver was produced from base-metal ores at 12 mines and from 
precious-metal ores at 13 mines. 

The price of silver averaged $14.69 per troy ounce in 2009, a 
slight decrease compared with the 2008 average price of $15.02 
per troy ounce, according to Platts Metals Week. The price of 
silver peaked at $19.45 per troy ounce on December 2, but was 
still below the high price of $50.35 per troy ounce in 1980. A rise 
in the price of gold, oil, and mineral commodities in general, was 
also an important factor in the increased silver price. 

Traditional use categories for silver included coin and 
medal fabrication; industrial applications, including electrical 
and electronics components; jewelry and silverware; and 
photography. In 2009, the global use of silver for jewelry and 
photography continued to decline; however, use for silverware 
increased. The use of silver in industrial and electronics 
applications also declined in 2009, owing to the global 
recession. Silver is widely used in electronic applications, 
including flat-screen televisions and radio-frequency 
Identification devices (RFIDs), which are used in barcodes, 
some high-denomination casino chips, passports, and 
speedpasses. Minting of bullion coins increased in 2009 owing 
to the surge in investment-related purchases of them, especially 
in the United States and Europe. The U.S. Mint led the way with 
a 35% increase to 1,050 t in 2009 from 780 t in 2008, and the 
global use of silver for coin and medal fabrication increased by 
21% in 2009 (Silver Institute, The, 2010, p. 23). 

U.S. imports for consumption of refined silver in 2009 
decreased by 23% compared with those in 2008. U.S. exports 
of silver bullion decreased to 167 t in 2009 compared with 413 
t exported in 2008. In 2009, Mexico was the leading source 
of imported refined silver into the United States, followed by 
Canada, Peru, and Chile. Australia was the leading destination 
for exported silver, followed by the Republic of Korea, the 
United Kingdom, and Germany. In 2009, silver was mined in 
approximately 65 countries; global production was slightly 
higher than that in 2008, and Peru was the leading producer, 
followed by Mexico, China, and Australia. The United States 
was ranked eighth in global silver production in 2009. 


Legislation and Government Programs 


On September 30, 2009, the amount and value of Deep 
Storage and Working Stock custodial silver reserves in the 
U.S. Mint were 498,000 kilograms (kg) of silver with a total 
market value of $263 million at $16.45 per fine troy ounce and 
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a statutory value of $20.7 million. As custodian, the U.S. Mint 
is responsible for safeguarding much of the Nation’s gold and 
silver. In accordance with 31 U.S. Code section 5117 (b) and 
31 U.S. Code section 5116 (b) (2), a statutory rate of no less 
than $1.292929292 per fine troy ounce was used to value the 
custodial silver held by the U.S. Mint (U.S. Mint, 2010). The 
U.S. Mint’s six facilities are in Denver, CO; Fort Knox, KY; 
Philadelphia, PA; San Francisco, CA; Washington, DC; and 
West Point, NY. 


Production 


Domestic mine production data were compiled from 36 
operations. Of these operations, 33 responded to the U.S. 
Geological Survey (USGS) canvass, representing 100% of U.S. 
mine production listed in table 1. Domestic mine production 
of silver, which totaled 1,250 t in 2009, was equal to domestic 
mine production in 2008. 

Silver was mostly produced as a byproduct from gold and 
base-metal ores, although silver was produced as a principal 
product at Coeur d'Alene Mines Corp.'s (Coeur d'Alene, ID) 
Rochester Mine, an open pit operation in northwestern Nevada. 
Coeur announced expanded mining operations that were 
expected to add 90 metric tons per year of silver production 
through 2017 (Coeur d'Alene Mines Corp., 2009a). However, 
silver production decreased by 26 t in 2009 at the Rochester 
Mine (Coeur d'Alene Mines Corp., 2010). A Federal bankruptcy 
judge returned ownership of the Sunshine Mine to Sterling 
Mining Co. (Coeur d'Alene, ID), which had vacated the lease in 
February (Platts Metals Week, 2009). 

In 2009, Hecla Mining Co.'s (Coeur d'Alene, ID) Lucky 
Friday Mine increased production by 23% owing to improved 
grade and increased mill throughput. Hecla's combined 
operations contributed 27 t of growth, and the Greens Creek 
Mine, ranked ninth in the world in terms of silver production 
produced 3% more silver than in 2008. At Teck Resources | 
Ltd. (Vancouver, British Columbia, Canada), byproduct silver 
production from its lead-zinc operations rose by 10%. At 
Kennecott Utah Copper Corp.'s (a subsidiary of Rio Tinto 
plc. London, United Kingdom) Bingham Canyon Mine, silver 
production rose by 45 t compared with 2008 production 
owing to increased mill throughput and focus on production 
from zones with higher copper, gold, and silver grades (Silver 
Institute, The, 2010, p. 25). U.S. Silver Corp. (Toronto, Ontario 
Canada) conducted an aggressive exploration and development. 
program at its properties in the Silver Valley, ID. Rehabilitation 
of the Galena shaft began in 2007 and was completed in 2009 
This project allowed access to lower levels in the mine and | 
enhanced access to higher grade resources in the u | 
the mine. Еш! year 2009 silver production was 7 и 

ith full-year 2008 producti f 54 = ed 
wit p оп of 54 t (U.S. Silver Согр., 2010). 
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At its Troy Mine in northwestern Montana, Revett Minerals 
Inc. (Spokane Valley, WA) reported that 1.3 million metric tons 
(Mt) of ore was processed and 35 t of silver was produced in 
2009. Silver recovery was lower than that in 2008 owing to 
lower ore grades and lower recovery rates. Exploration efforts 
increased and focused on silver occurrences beneath and 
adjacent to the existing mine. Proven and probable reserves 
at the Troy Mine were 345 t of silver and would provide a 
6-year life-of-mine at the current production rate. Revett 
continued to advance its Rock Creek project and worked with 
State and Federal agencies on implementation of wildlife and 
environmental protection measures (Revett Minerals Inc., 2010). 

Apollo Gold Corp.'s (Denver, CO) Montana Tunnels | 
Mine. MT, west of Jefferson City, produced gold, lead, silver, 
and zinc. In December, Apollo announced that it entered 
into a replacement letter of intent with Elkhorn Goldfields 
LLC (Aspen, CO) in which Elkhorn agreed to purchase all 
outstanding capital stock in Montana Tunnels (Apollo Gold 
Corp., 2009). Shoshone Silver/Gold Mining Co. (Coeur 
d'Alene, ID) announced ап agreement with Merger Mines Corp. 
(Coeur d' Alene, ID) to lease 35 patented claims in the Coeur 
d'Alene District, ID. Shoshone indicated that the exploration 
potential for the Merger claims is important for Shoshone's 
future plans (Shoshone Silver/Gold Mining Co., 2009). 


Consumption 


Domestic consumption of silver decreased by 12% to 5.110 
t in 2009 from 5.800 t in 2008, which was comparable to | 
overall percentage decline in the global оноо Ri ver 
during the same period (Silver Institute, The. 2010, p. 52). 
Coin and Medal F abrication.— Approximately 1,050 t 
of silver was used for coins and medals in the United States 
in 2009, a 35% increase from the 780 t used in 2008 (Silver 
Institute, The, 2010. p. 82). In 2009, the leading use of В 
silver in this application was in the fashioning of medals and | 
commemorative pieces that are produced by the U.S. Mint at its 
San Francisco and West Point locations. The U.S. Mint saw total 
minting rise by 274 t, and in 2 years, U.S. commemorative coin 
production had doubled (Silver Institute, The, 2010, p. 23). The 
use of silver in circulating coins has been mostly phased out. 
Industrial Applications. — Approximately 3,000 t of silver 
was used in the United States in 2009 for industrial applications, 
a 1995 decrease from the 3.700 t used in 2008 (Silver Institute, 
The, 2010, p. 54). Owing to silver's electrical- and thermal- 
conducting properties, silver was used in conductors, contacts, 
fuses, timers, and switches. Other industrial applications of | 
silver included uses in conductive adhesives; in the preparation 
of thick-film. silver-palladium pastes for use as silkscreen circuit 
paths in multilayer ceramic capacitors; in the manufacture of 
membrane switches: in flat-screen televisions with plasma 
display panels; in silver-backed solar mirrors; as a film in 
electrically heated automobile windows; in smart cards, and in 
photovoltaic cells. Silver consumption for photovoltaic cells 
increased to 870 t in 2009, an increase of 30% compared with 
2008 consumption. There are two types of photovoltaic cells— 
thick- and thin-film—and thick-film applications use more silver 
and are more widely produced (Silver Institute, The, 2010, 
p. 62). The high price of fossil fuels and their environmental 
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impact have led to increased research and investments in sola well-kr 
energy technology, and market research suggests that the custom 
volume of silver for this application will reach 750tby 016 | Пе 
(Commodity Online, 2009). University researchers found tha | 5 also 

adding nanosilver to the semiconductors іп solar panels can. | IS 
boost electric current generation by 12%. Without the silver ¢2 В 1 bi 


milliamperes per square centimeter (mA/cm?) was produced, w | Ош 
with the silver, 7.0 mA/cm? was produced. The silver particles 
allowed the semiconductor to capture a wider range of ligh 
wavelengths, which increased the electrical output (Silver 
Institute, The, 2009). 

A small amount of silver was used as a miniature antenna 
in RFIDs, and the U.S. Department of State has approved 


the use of passports with embedded RFIDs. These passports 


are readable at 6 meters, include a digital signature that helps x 
identify if the passport's data have been altered, and the signa s 
is blocked when the passport cover is closed (Corelis, 2008). n 
The U.S. Passport Card, which also uses RFID technology, và D. 
introduced in 2008 and allows entry from Bermuda, Сапай, ге 
the Caribbean, and Mexico. RFID technology is intended to ч 
increase efficiency and security at U.S. land and sea border i 
crossings (U.S. Department of State, undated). Sl 
In 2009, other industrial applications for silver included " 
its use in batteries, bearings, brazing and soldering, catalysts * 


disinfectants, mirrors, printed electronics, solar energy product 
and water purification. Silver is also used as a coating material 
for compact disks and digital video disks (Silver Institute, The. 
2010, p. 58). Dental amalgam, though in declining use because! 
its mercury content, may contain 34% to 38% silver (Lawrence 
1995). Owing to silver's antibacterial properties, silver was 
also used in classroom notebooks, clothing, dental amalgam, 
laundry machines, shoes, and toothbrushes. Silver embedded in 
locker room surfaces is being used to reduce staph infections 
and silver-based disinfectants have been introduced as a low- 
cost, environmentally sensitive option for use in care S 
food processing facilities. A nanosilver-based pua s 
a hand-washing protection kit for НІМІ virus (swine ĦU), 
marketed (Medical News Today, 2009). "m 
Jewelry and Silverware.—\n 2009, the Us. pie i 
for jewelry and silverware was 360 t, a 10% parn i 
with the 400 t used in 2008. World Eon "T 
jewelry and silverware increased slightly, to E A 
from 6.690 t in 2008 (Silver Institute, The, 2010, P 
Photography.—Silver was one of the essen nU 
used in the manufacture of films and po ка 
and Eastman Kodak Со. (Rochester, NY) je ^ 
from numerous suppliers. The decline in Ж ко digital come 
for photography began in 2000 in ie fin and 
technology and the decline in the EC Чп photofinishing: j 
paper. Total net sales from о га n2 m 
Entertainment Group decline a 2010, p. 2). OO 
billion in 2008 (Eastman Koda declin ed by 25% [0 
use of silver for photographic ids 69% decline о 


. hich was а а ; .. 
2009 from 910 t in du 2000 (Silver Inst int 


with 2.180 t of silver use lied in fë 


p. 64). The economic фаш о pe o 

and consequently eo ois pum d roducing 
in 2007. 7 

film fell by 29% 1n 2 | 
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~ well-known film, Kodachrome, in June 2009, owing to declining 
> customer demand in a digital age (Thompson, 2009). 
г The overall decline in silver use in the photographic industry 
-~ is also reflected in the film sector itself, in which 747 million 
-rolls of silver-bearing film were sold in 2009, compared with 
+ 1.0 billion rolls sold in 2008. Silver-bearing photographic paper 
- consumption declined to 1,050 million square meters in 2009 
|." from 1,160 million square meters in 2008 (Silver Institute, The, 
- 2010, p. 64). Other broad photographic-use categories included 
- commercial photography, dental and industrial x rays, graphic 
arts, and medical x rays. 


' Prices 


In 2009, the average price of silver was $14.69 per troy ounce, 
= which was slightly below the 2008 average price of $15.02 per 
- {тоу ounce. On December 2, the price peaked at $19.45 per 
‚ ' troy ounce. Owing to the movement of physical silver to the 

- Exchange Traded Fund (ETF) inventory agency in London, 
22 domestic exports of silver rose dramatically in 2006. In 2009, 
. the opening of a new silver ETF, ETFS Silver Trust, and rising 
> Investment demand boosted the price of silver (Zhou, 2009). 
.. Silver inventories in iShares Silver Trust, ETF Securities, and 

" Swiss Zürcher Kantonalbank, totaled approximately 12,370 t at 
2 yearend 2009, compared with 8,250 t at yearend 2008 (Silver 
.: Institute, The, 2010, p. 100). 


_ Foreign Trade 


U.S. imports of refined silver decreased to 3,590 t in 2009 

` from 4,680 t of refined silver in 2008. Exports of refined silver 
L decreased to 356 t in 2009 from 550 t in 2008. In 2009, principal 
* import sources of silver ores and concentrates, ash and residues, 

· bullion, and dore were Mexico (2,050 t), Canada (747 t), and 
* Peru (261 t) (table 6). Principal export destinations in 2009 were 
E Australia (115 t), the Republic of Korea (56 t), and the United 
7 Kingdom (55 t) (table 4). However, U.S. exports of bullion 
* to the United Kingdom continued to decline after a previous 
* high of 1,180 t of bullion shipped in 2006 for the startup 
ETF inventories in London. Silver bullion imports into India 
decreased to 1,260 t in 2009 after 5,000 t, an alltime record, was 
imported in 2008 (Silver Institute, The, 2010, p. 46). 


World Review 


c. P - a 


| World mine production of silver was 21,800 t in 2009, a slight 
Increase from the 21,300 t of silver produced in 2008 (table 8). 

According to the U.S. Geological Survey, in Peru, the world's 
leading silver-producing country, silver production increased 
by 4%. Silver production also increased in Mexico (10%) 

and in China (4%), the world's second and third ranked silver 
producers, respectively. Regionally, silver production increased 

| | the Commonwealth of Independent States (CIS) by 694 to 

100 tin 2009 from 1,990 t in 2008; in Asia by 10% to 4,000 

| tin 2009 from 3,630 t in 2008; and in Latin America by 8% 

| to 7,260 tin 2009 from 6,700 t in 2008. Silver produced from 

| и silver mines increased by 7% to 6,650 t in 2009 Кот 
Е. „200 t т 2008; silver produced as a byproduct of gold mining 
_ Increased by 21%; and silver supplied from base metals was 

. unchanged (Silver Institute, The, 2010, p. 26). 
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Argentina.—Pan American Silver Corp. (Vancouver) 
reported an overall increase of 23% in silver production, a new 
company record, which was owing to smooth startup at its 
Manantial Espejo Mine, in Santa Cruz. At Manantial Espejo, 
approximately 110 t of silver was produced at a cash cost of 
$0.84 per ounce. Beginning in 2010, proven and probable 
reserves of 1,020 t of silver, improvement of silver recovery, and 
throughput of 2,000 metric tons per day of ore were expected 
to make Manantial Espejo Pan American Silver Corp. ’s leading 
silver-producing mine (Pan American Silver Corp., 2010). 

Australia.—Silver production decreased by 14% to 1,490 
t in 2009 from 1,750 t in 2008. The overall decrease resulted 
from a first-quarter 28% decline in production at BHP Billiton’s 
Cannington Mine, the world’s second leading producer of silver 
as a principal product. A decline in head grade and high rainfall, 
which led to flooding at the mine, affected mine output in 2009 
(Silver Institute, The, 2010, p. 29). 

Bolivia.—Silver production increased by 31% to 1,330 t in 
2009 from 1,015 t in 2008 (Silver Institute, The, 2010, p. 26). 

In March, Sumitomo Corp. (Tokyo, Japan) took over full 
ownership of Minera San Cristobal S.A., in the Potosi District 
of southwestern Bolivia, from its former U.S. partner, Apex 
Silver Mines Ltd. (Denver, CO), which was reorganized in 
March under a management agreement as Golden Minerals 
Co. (Lakewood, CO) (Sumitomo Corp., 2010). San Cristobal 
reportedly has reserves of 3.2 Mt of zinc, 1.2 Mt of lead, 
and 12,600 t of silver (Mining Journal, 2009). Production 
increased by 62 t of silver after a drawn-out ramp-up period 
(Silver Institute, The, 2010, p. 28). Pan American Silver's mill 
expansion at San Vincente in the third quarter increased mine 
output by 57 t (Silver Institute, The, 2010, p. 28). Coeur d'Alene 
Mines Corp.'s San Bartolome Mine produced 210 t in 2000, its 
first full year of production, compared with 80 t produced in 
2008 (Coeur d'Alene Mines Corp., 2010, p. 24). 

China.—Silver production from China increased by 4% to 
2,900 t in 2009 from 2,800 t in 2008 (table 8). However, other 
information indicates that production may have increased by 
as much as 1876 to 2,770 t in 2009 from 2,350 t in 2008 (Silver 
Institute, The, 2010, p. 26, 28). Silver was produced mainly as 
a byproduct from copper or lead and zinc mining. Silvercorp 
Metals Inc. (Vancouver), the leading silver producer in China 
has several silver-lead-zinc properties, projects, and mines in | 
China and one property in northern British Columbia Canada 
The company generated $54 million in silver sales in 2009 | 
(Silvercorp Metals, Inc., 2010). 

Mexico.—In 2009, Mexico was the world’s second-ranked 
producer of silver; however, 2009 silver production increased 
by 10% from 2008 production levels. In 2008, Fresnillo plc 
(London, United Kingdom) was spun off from parent AA 
Industrias Pefioles S.A. de C.V., and became the world’s | deu 
primary silver producer and an important producer of St Ing 
бын. and zinc from its mines and properties in Mexico, Overall 

pany silver production increased by 5%, to 1,000 t in 2 
from 960 t in 2008, mainly from the company's sme E ш 
mine, the Fresnillo Mine in Zacatecas (Fresnillo lc d ‘6 
Coeur d’Alene Mines’ new mine, the Palmarejo M А 
production of gold and silver іп the second йе кын 

duced 85 t of silver in its fi i quitter of 2009 and 
о nits first partial year of production The 
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mine has the capacity to produce 220 to 250 t of silver annually 
(Coeur d'Alene Mines Corp., 2009b; 2010, p. 2). 

Peru.—As in 2008, Peru was the world's leading silver 
producer in 2009. Production increased by 5% to 3,850 t in 
2009 from 3,680 t in 2008. The increase was owing to increased 
production at Hochschild Mining plc's (Lima) Pallancanta 
Mine, where production increased by 50% after completion 
of the Selene mill expansion, to 3,000 t per day from 2,000 t 
per day in the second half of 2008. Pallancanta produced 260 
t of silver in 2009 (Hochschild Mining plc, 2010). In 2009, 4 
mines in Peru were among the top 15 silver-producing mines 
in the world (Silver Institute, The, 2010, p. 99). In decreasing 
order of production, these include Cia. Minas Buenaventura's 
Uchucchacua Mine, Hochschild Mining plc's Arcata Mine and 
Pallancata Mine, and Pan American Silver Corp.'s Huaron Mine. 
However, owing to a decline in ore grade, production decreased 
by 8% at Buenaventura's Uchucchacua Mine, to 3,280 t in 2009 
from 3,550 t in 2008 (Silver Institute, The, 2010. p. 99). Pan. 
American Silver Corp. (Vancouver) reported that its Quirulvilca 
Mine produced 40 t of silver at a cash cost of $8.64 per ounce т 
2009 (Pan American Silver Corp., 2010). Previously, however, 
the company had considered suspending operations at Quirulvilca 
owing to the mine's 80-year longevity, increased reliance on zinc 
production, and declining base-metal prices that made reserves 
uneconomic (Pan American Silver Corp., 2009). 

Outlook | | 

In 2009, world silver consumption was approximately the 
same as that in 2008 (Silver Institute, The, 2010, p. 79). World 
silver use in photography continued to fall; however, silver use 
in photography Was expected to level off as silver continues to 
be used in high-quality paper prints from digital sources. The 
photovoltaic industry has emerged as a significant industrial- 
use sector for silver and was expected to bea major segment of 
silver demand in the future. Silver is known for its antibacterial 
qualities and was used in bandages. catheters, and other medical 
applications. Because of these qualities, nanoparticle silver was 
also used in air cleaners, air conditioners, clothing, and washing 
machines and dryers. Silver oxide batteries and conductive 
inks were increasingly being used in the electronics field. A 
computer mouse, keyboards, paper, pens, and telephones that 
use antimicrobial silver technology are now being offered. 
Silver-based biocides were expected to increasingly be used 
and indicate a new generation of safe and environmentally 
friendly use of silver for the control of bacterial, viral, and 
fungal infections, on hard surfaces and in water systems, and 
as a wood preservative. The use of RFIDs for tracking stock 
and shipments, including silver-base high-data-capacity tags, 
readers, and computer systems, was expected to increase. 
The use of silver in these tags ranges from 6 to 10 milligrams 


per tag. ETF inventories continued to increase and indicated 
continued investor interest. 
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TABLE 1 


SALIENT SILVER STATISTICS! 


ПА DD 2005 2006 2007 2008 2009 
л United States: 
Mine production: - mM Е MEN 
: Quantity metric tons 1230 1,160 1,280 1,250 1,250 
eo Vue thousands $289,000 $431,000 $554,000 $600,000 588,000 
з Refinery production: |: 
1 ___ Domestic and foreign ores and concentrates metric tons 2,530 2,210 791 = 719 796 
| _ Scrap (old and new) PHA до 98 LIO — — 1130' —— 1210! 1,340 
; | Exports: © Е ЕХ : m 
s _ Oreand concentrate kilograms 3,680 3,150 15,800 130,000 122,000 
I Refined? По do. 338.000 1,670,000 78100 555,000 356.000 
j Waste and scrap. | metrictons | 3,640 2240 — 28 2570 —— 2480 
, Imports for consumption: ЕЕ | EM UE 
| __Oreand concentrate | | 0 kilogams 433 2 9 381 32 87 
Refined MM do. 4,530,000 _ 4,830,000 4,980,000 4,680,000 3,590,000 
! Wasteand serap do. 3,640,000 2,240,000 342000 5,190,000 4,760,000 
í Stocks, December 31: — — | E —— 
_ Industry ЕБ 6 | | / metric tons _ 356 9% 70 153 150 
‚ Ешигез exchanges | m do. 3,380 3,150 4130 — 4,160 4000 
| U.S. Department of the Treasury до 20 220 220 220 220 
. Price, average’ ри => dollars per troy ounce _ 2734 = 1,61 (0343. 15.02 ' 14.69 
‚ Employment, mine and mill workers! _ Н m 900 _ 900 900 900 Pe. 
| World, mine production — < ПН metric tons 20,800 20900 — 21,000" — 21300 |  — 21.800 
‘Revised. do. Ditto. -- Zero. | | D E 
Data are rounded to no more than three significant digits, except prices. 
шш refined bullion, dore, and other unwrought silver. 
ae data are the annual Handy & Harman quotations published in Platts Metals Week. 
Employment data are from the U.S. Department of Labor, Mine Safety and Health Administration, 
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TABLE 2 
MINE PRODUCTION OF SILVER IN THE UNITED STATES, BY STATE! 


— АА ——— ————- 


(Kilograms) 
2007 2008 
243,000 235,000 
1,040,000 1,020,000 1 
1,280,000 


? Includes Alaska, Arizona, California, Colorado, Idaho, Missouri, Montana, New Mexico, South Dakota, and Utah 


LEADING SILVER-PRODU 


mc 
но 


ТАВГЕ 3 


CING MINES IN THE UNITED STATES IN 2009, IN ORDER ОР OUTPUT’ 


040.000). 
1,250,000 | 


‚250,000 
'Data аге rounded to no more than three significant digits; may not add to totals shown 


2009 


203,000 


Rank Mine — _ County and State Operator Source of red ser 
т реф Dog. Northwest Arctic, . AK Teck Alaska Inc. NN NM Zinc-lead ore. а 
2 Greens Creek n Juneau, AK Hecla Mining Co. | ЕЕ Zinc-silver ore. ____ 
4 Bingham Canyon Salt Lake, UT 2 | Kennecott Utah C opper Cc orp. Cope ИЕ oe. 
r "Lucky Friday E Shoshone, ID == Hecla Mining Co. Е Ка Sivroe. __ 
5 po RR do. U.S. Silver Corp. _ NEG MMC 
6 Rochester 1 1 1. Pershing, N\ МУ | — Coeur d'Alene Mines Cop. _ E Do: oes 
7 ^ Midas - Elko, NV Newmont Mining Corp. Gold ое. __— 
8 тюу incon, MT. | Revett Minerals Inc. Copper-silver ore. ий 
9 Вардад © Yavapai, AZ _ Freeport! -McMoRan Copper & Gold Inc. Copper-molybdenum о" _ 
10 Mission С Comple? P Рипа, AZ — ASARCO LLC _ ро gu 
mi Continental F Pit Silver Bow, M MT Montana Resources m "c 

n 
13 Gem vum Operations” Elko, Eureka, Humboldt, Newmont Mining Corp Gold-copper оге n 
Lander, NV Е ан 
"u-— ORE SD Wharf Resources Ltd. ПН А 
15 Hollister Elko, NV |. Great Basin Gold Ltd. ——— ИЕ 
16 Denton-Rawhide Mineral, NV Kennecott Minerals Co. — 
m Gold danke! Eureka, NV Barrick Gold Corp. NE Do M e e 

18 Ray Pinal, AZ —— ASARCOLLC | аме ты 
19 Montana T unnels J Jefferson, п. МТ. Apollo Gold Corp. copper поје we 
20 Mineral Park Е Моһауе, А7. Mercator Minerals Ltd. -—— С ИЕ 
21 Cresson Teller, СО _ AngloGold Ashanti Ltd. ee а 
22 "Нустоћ _ Humboldt а! and Pershing, NV Allied Nevada ¢ Gold } Сор. ______------- Te roO pe 
23 Brushy Creek Reynolds, MO Doe Run Resources © Corp. Picea ie, Cee 
34 Fletcher _ БЕК ЗМИ e OR НИНА oo 
25 Florida Canyon Pershing, NV Jipanguinc. _______ PEE с 
Do., do. Ditto. 


‘тһе mines on this list accounted for more than 99% of U.S. mine production in 2009. 
2Includes Eisenhower, Mission, Pima, and San Xavier Mines. 


> M es. 
JIncludes Carlin East, Deep Post, Gold Quarry, Lone Tree, Mule Canyon, Pete, Rain/Emigrant, and Twin Creeks Min 
^Formerly listed as Betze-Post Mine. 
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ТАВГЕ 8 
SILVER: WORLD MINE PRODUCTION, BY COUNTRY"? 


(Metric tons) 


Country —— | 205 2000 (200 208  — 20 | 

Algeria s о (3) (3) (3) 
Argentina O 264 245 256 356 ' 350 * 
Armenia* 4 4 4 4 4 
Australia Е ННН 2,417 1,727 1,879 1,926 1.635 
Bolivia Е | Е | 419 ' 472 525 1,114 1,325 P 
ва о BEEN 38 30 36 37 37? 
Bulgaria‘ 55 65 55 55 55 
Burma | mE 2 l (3) -- (3) 
Сапада Е К 1,124 995 860 728 608 
Chile E i 1,400 1.607 1,936 1,405 1,301 
China’ 2,500 2,600 2,700 2,800 2,900 
Colombia | m 7 8 10 9' 9 * 
Congo (Kinshasa) un 54 68 76 34 Е 
Ecuador о С Е (3) (з) (з) (з) (з) § 
Ethiopia m m 1 1 D" |" 1° 
Finland | _ 49° 50 50 70 *$ 70 
France* | | | | 1 
Ghana m | 3 3 3 3° 
Greece — С | Е Пи 79 * 25 26 28 30° 
Guatemala | 50 88 100 128 
Honduras о mE 54 55 50 * 12 15 © 
India MEME 32 31 82 96 95 
Indonesia 00000 321 261 269 226 ' 215 
lan —— mu | | 25 25 26 25 25 
Ireland" | Е ЕС 7 6° 4° 4 4 4 
пау А 7 u MEM (3) (3) (3) (з) (3) 
Јарап | "EE 54 11 5 2 2 
Kazakhstan 5 О н 832 806 ' 723! 646 ' 678 
Korea, North* PUE mM | 20 20 20 20 20 
Korea, Republic of | u EE 4 2 | ] 2 
Malaysi с 
—— E "e ve "s a o 

зз ' i АЕ ‚236 3.554 
Mongolia* Е РР "XM 28 28 lo" 10° 10 
Morocco? —— mna 196 195 195 190 195 
N i e $ 5 
iau c чш 7 И | M 
E RON HEUS EN 18 14 
Nicaragua‘ | и 35 3° 3 3 3 
Oman — К (3) “ (3) ' (3) " (з)! (з) 
Papua New Guinea NENNEN ОА 51 51 51 5] $2 © 
а ла n ere 3,206 3,471 3,494 3.686 3.854 
Philippines 19 24 28 7L | 
PEN. њи. seed о. 


See footnotes at end of table. 
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TABLE 8—Continued 


SILVER: WORLD MINE PRODUCTION, BY COUNTRY"? 


(Metric tons) 


Country | 2005 о — 2 № Sales 1 
Poland IM 1,263 ' 1.266 ' 1,199 ' 1,161 ' 1260 B totaled at 
oon = g 140: 
Portugal Е | 24 20 24 24 5% fror 
CMM "E 8 a 
Romania _ 000 _ _ = - 15 18 18 18 les dec 
set 1.350 $ 1,250 1,200 1,300 1 400 Iron ar 
Russia o m == ==, 5 e 10 dents 
Saudi Arabia ПН ЕЕ 14 9 9 8 * al 
Seba a d 2 4° 4 { [аф 
n E на ты з= me 88 87 70 75 з» | imio 
South Africa т у! zr 3: 3' ам || Sasilic 
Pn л ален ране вче е 3 Јо 39 2 ) steel 
с < 2 ка 
Sudan use genres тск, m 310 268 270 265 25‘ ийт 
ма == 5 5 5 5 5 | ng 
Пеј У С 13 15 12 n' b m 
Tanzania cy més Se (pee берет s values < 
SAM UT Бе | = - " - | 
2. е DER t ior this 
TUNISIA by oie: Se в 138 167 198 180 180 ie 
08 =. s 
TOK, мш оре cum 1,230 1.160 1.280 1.250 P | 79 
Uzbekistan — тр очу АНН = 3 1 1 [* ' Ку 
ИЕТ а = == - =- — — - -- Il ИМ um 
Zimbabwe _ ae uu qne dm 20,800 20,300 21,000 ' 21.300 21.800 _ | 
Total ne, ein eee eee у, d C сво he 
<<. PPreliminary. ‘Revised. -- Zero. 3e fy 
Estimated. Preliminary d estimated data have been rounded to no more than three significant digits; may not add to totals shown. dy 
! World totals, U.S. oer an үн concentrates produced unless otherwise specified. Table includes data available through August 19, 2010. Nh 
^ es a 
2Recoverable content ot оге tum 
| à 
P Less than У unit. UT 
*Reported figure. | ев, in kilograms, indentified as secondary silver: 2005—43,000 (revised); 2006— 39,000 (revised); у 
Sincludes the following quantities, 33:008 
РЕТИ 932,000. 
2007-08—32.000 (revised); and с. l e 
6 ction from imported ores. | "m Y 
Includes produ | dence i dissolved th m 
ence in June 2006 from each other and dissolved their union. 
"Montenegro and Serbia formally declared indepen ч | 
Mte 
Ta 
D 
У 
n 
ү 
\ 
| 
oo" 
NERALS me 
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SLAG—IRON AND STEEL 
By Hendrik G. van Oss 


Sales in 2009 of iron and steel slag in the United States 
хаіеа about 12.5 million metric tons (Mt), down by almost 


‚ 4% from total sales in 2008 (table 1). The overall value of slag 


iles decreased by 29% to about $235 million. 

Iron and steel slags form through the addition of slagging 
gents and fluxes (chiefly limestone or dolomite and silica 
and) to blast furnaces and steel furnaces to strip impurities 


_ гот iron ore, steel scrap, and other ferrous feeds. The slag 


; a silicate melt that floats on top of the molten crude iron 

r steel and is tapped from the furnace separately from the 
quid metal. After cooling by various means to solid form, 

ле slag is processed and may then be sold and (or) returned to 
ле furnace. Most forms of processed slag have very low unit 
alues compared with those of iron and steel products and, 


: or this reason, iron and steel companies generally contract 


| 


· vith outside slag-processing companies to cool the slag and to 


emove it. Although the financial arrangements vary, typically 
he processing company receives the slag for free, crushes it to 
'arious marketable sizes, uses screens and magnetic separators 
о recover entrained metal from the slag (metal to be returned to 
he furnace for a low charge), sells the slag on the open market, 
ind pays a small percentage of the net slag sales revenues or 
ofits to the iron or steel company. Slag may be returned to the 
urnaces for use as flux and as a supplemental source of iron; 
his return of slag is not always included in the tonnages of slag 
ported as sold. 

A list of slag processors, processing sites, and the iron and 
steel companies serviced is provided in table 4. Apparent 
luplication at some sites is because processing contracts may 
lave been transferred to other companies during the year, and 
ntegrated iron and steel plants may have processing and (or) 
narketing contracts with different companies for different slag 
ypes produced at the plant. In some cases, the slag is cooled by 
эпе company but is then further processed and (or) marketed by 
inother company or at another site. 


Legislation and Government Programs 


Consumption of slag in the construction sector is influenced 
by Federal and State programs that affect construction spending 
levels, encourage the use of “alternative” materials, and that 
may affect the availability of competing "alternative" or natural 
materials. Slags are promoted as "sustainable" raw materials 
mainly on the basis that slags substitute directly or indirectly 
for virgin raw materials (for example, for natural stone 
aggregates in concrete and for natural raw materials in cement 
manufacture), or, in the specific case of ground granulated blast 
furnace slag (GGBFS), can partially substitute for clinker in 
finished cement or for portland cement in concrete. With respect 
to clinker manufacture, substitution of slags for natural raw 
materials can reduce the unit consumption of fuel and limestone 
in the kiln, which then reduces the overall and unit emissions 
of certain pollutants, most notably carbon dioxide. Use of 
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granulated blast furnace slag [GGBFS, or unground (GBFS)] 

in the finish mill allows more finished cement to be made from 
the same amount of clinker. In 2009, the ASTM C-150 standard 
for portland cement was revised to allow for the inclusion of 

up to 5% (by weight) of inorganic process additions; this was 
expected to lead to more widespread use of GBFS as a grinding 
aid in cement manufacture. 

In May, the U.S. Environmental Protection Agency (EPA) 
proposed, within a set of National emissions standards for 
hazardous air pollutants (NESHAP) for the U.S. cement 
industry, new, very low, limits on emissions of certain pollutants, 
most notably of mercury (U.S. Environmental Protection 
Agency, 2009). The NESHAP had the potential, through the 
closure of plants unable to meet the new limits, to reduce the 
supply of domestically produced cement on the U.S. market 
and thus to increase demand for alternative or supplementary 
cementitious materials (SCM) such as GGBFS and fly ash. The 
proposed rule likely would make fly ash (typically relatively 
high in mercury) less attractive as an alternative raw material for 
clinker manufacture and thus might increase demand for slag for 
this purpose. The EPA was also evaluating the reclassification 
of coal combustion byproducts, including fly ash, as hazardous 
waste for landfill disposal purposes (but not for beneficial use 
purposes). If even a limited designation as hazardous waste 
were to stigmatize fly ash, construction market demand for this 
material might fall significantly. It is unclear if the supply of 
GGBFS and other SCM would be adequate to fill the fly ash 
void, and this availability issue might work against efforts to 
promote increased use of these materials. 


Production 


Data on actual annual production of slag are generally 
unavailable because the amount of slag tapped is not routinely 
measured, also, not all of the slag formed is tapped during a 
heat. However, U.S. and world production of ferrous slags can 
be broadly estimated based on typical slag to metal production 
ratios, which in turn are related to the chemistry of the ferrous 
feeds to the furnaces. For typical iron ore grades (60% to 66% 
iron), a blast furnace normally will produce about 0.25 to 
0.30 metric tons (t) of slag per metric ton of crude or pig iron 
produced. For ores of lower than average grade, the slag output 
will be higher, in some cases as much as 1.0 to 1.2 t of slag 
per ton of cruce iron. Steel furnaces typically produce about 
0.2 t of slag per ton of crude steel, but up to 5076 of this slag is 
entrained metal, most of which is generally recovered during 
slag processing and returned to the furnace. The amount of 
marketable steel slag remaining after entrained metal removal 
is thus usually equivalent to about 10% to 15% of the crude 
steel output. Using these ratios and data for U.S. and world iron 
and steel production from the American Iron and Steel Institute 
(2009, р. 121-126), U.S. blast furnace slag production in 2009 
was estimated to be in the range of about 5 to 6 Mt, and world 
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output, 230 to 270 Mt. Similarly, U.S. output of steel slag (after 
metal removal) in 2009 was estimated to be 6 to 9 Mt, and 
world output, 120 to 180 Mt. Apparent production of slag may 
differ from the sales of slag (table 1) because of a combination 
of undocumented returns of slag to the furnaces, stockpiling of 
slag by the processors, and sales from stockpiles. 

The market uses for ferrous slag are determined mainly by 
how the slag is cooled. Marketed blast furnace slags are of 
three main types—air-cooled, granulated, and pelletized (or 
expanded). Air-cooled blast furnace slag is formed by allowing 
the molten slag to cool relatively slowly under ambient 
conditions; final cooling can be accelerated with a water spray. 
Although it can have a vesicular texture with closed pores, the 
cooled slag is hard and dense and is especially suitable for use 
as construction aggregates. Formation of GBFS is by quenching 
molten slag in water to form sand-sized particles of glass. The 
disordered structure of this glass gives the material inherent 
moderate hydraulic cementitious properties when the slag 15 
very finely ground, and the cementitious properties become 
strong if the GGBFS accesses free lime during hydration. 
Pelletized or expanded slag 1S cooled through a water Jet, 
which leads to rapid steam generation and the development 
of innumerable vesicles within the slag. The vesicular texture 
reduces the overall density of the slag and allows for good 
mechanical binding with hydraulic cement paste. This slag type 
is most commonly used as a lightweight aggregate, but if very 
finely ground, it can have cementitious properties similar to 
those of GGBFS. Blast furnace slag (generally air-cooled) also 

be made into mineral wool. Slag for this purpose 15 remelted 
КЕ E oured through an air stream or jet of steam or other 
и ue a spray of molten droplets; alternatively, the 
ae | Я de be formed by passing the melt through a perforated 
pid | Ыр disc. The droplets elongate into long fibers that 


re collected and layered, and this material is suitable for use as 
a 


al insulation. | | 
ed furnace slag 15 cooled similarly to air-cooled blast 


furnace slag, has similar properties to it, and is used for some 
of the same purposes. Steel slags containing large amounts of 
dicalcium silicate are prone (0 expansion and commonly are 
cured in piles for several months to allow for the expansion and 


for leaching out of lime. 


Consumption 


Data in this report are based on an annual U.S. Geological 
Survey (USGS) canvass of slag processors and importers 
and relate to sales of processed slag, not the amount of slag 
produced or processed during the year. Processed slag is sold 
from stockpiles and although most of the material is a byproduct 
of current or recent iron and steel output or is of imported 
material, some slag sales are of material mined from old slag 
piles (slag banks) produced by iron and steel plants now closed. 
In 2009, canvasses were sent to 22 companies, covering 137 
processing and (or) importation sites, and at least partial data 
(some as consolidated responses) were received for 130 sites; 
the reported data accounted for slightly more than 96% of the 
total iron and steel slag total in table 1. For 2008, canvasses 
were sent to 28 companies, covering 135 processing sites, and at 
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least partial data were received for 122 of the sites, account: 
for slightly more than 90% of the gross tonnage listed fort 
year. Owing to a wide range in the level of data detail repete 
to the USGS and the need to estimate activities of survey 
nonrespondents, the data in table 1 have been heavily rou 
For both years, data on pelletized blast furnace slag have bet 
withheld to avoid disclosing company proprietary data, but: 
quantities sold were very small. Sales data for granulated sit: 
both years exclude material sold by importers who as yet des: 
take part in the USGS canvass. 

Sales data exclude much of the ferrous slag returned to th 
furnaces and the weight of free metal recovered from the sag 
For both years, air-cooled blast furnace slag and steel fuma 
slag together accounted for 82% of sales tonnages; howevet. 
the tonnages for both slag types fell by about one-third т" 
(table 1). Although both slag types are used in the general 
construction sector, their market areas tend to ђе somewhat 
restricted geographically relative to natural construction 
materials, and sales are commonly based upon long-term 
contracts; both factors have tended to protect slag sales m 
some years (such as in 2008) relative to competing materi 
In contrast to relative sales volumes in 2008, the percentage 
decline in sales of slag in 2009 was larger than that of some 
other, more widely consumed, construction materials canvas 
by the USGS [cement (as a proxy for concrete overall down 
by 26%; crushed stone, down by 20%; and sand and gravel 
down by 25%]. All of these declines reflected low construct’ 
spending levels; those for slag, however, appear to have alse 
reflected reduced supplies resulting from wholesale closure of 
long-term idling of blast furnaces and steel furnaces during tk 
year and an increasing trend for steel companies to take bach 
more of the slag for use as a flux and (or) ferrous feedstock. 

Air-cooled blast furnace and steel furnace slags are 
primarily for a variety of aggregate applications (table 3). 
Because of potential expansion problems, steel slag finds it 
use in applications requiring maintenance of a fixed volume 
(for example, concrete). Both slag types also are used Ls 
material for cement (clinker) manufacture (the slag ur М 
several major oxides), but steel slag has proven to be espet!” 
suitable for this use. Differences evident among the шз 

in table 3 2 
breakout percentages for these two slag types ee 
difficult to evaluate because the data incorporate e have 

in recent years 
and much of the plant-level data reported in ге aust 
revealed only the dominant use(s) for the slag an 
common uses are likely understated. : 
Despite the significantly lower tonna к 
ги air-cooled and steel furnace slags Qna и wi 
fallen only modestly (table 2); however, e 
may not be statistically significant yii: i many canvas 
of estimates and a lack of response ch lag sol 
+ sales values, 5 22 vel 
Because of generally low unit sa | transport do 
be economically 
aggregate generally cannot d. Thus, the à 
long distances, particularly overlan и tw 
affecting the sales volumes and а 
are dominated by local competition articular 
overall level of construction aed contracts: 
and the existence of long-term 1 er than ? 
and steel furnace slags sold for us? 
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~ .:ommand higher prices than slags sold as aggregates. Pelletized 
- „Лав (not revealed in tables 1—3) can sell for prices well above 
. -hose for air-cooled slag. 
_. Sales of GBFS slag decreased by 31% to 2.2 Mt in 2009, and 
_ while this was only 18% of total slag sales tonnages, GBFS 
. .accounted for 73% of the value of total slag sales and 84% of 
.-he value of blast furnace slag sales, owing to the high unit value 
of the granulated material (tables 1, 2). Actual sales of GBFS 
. ..in some years have been higher than those shown in table 1 
because of some imports being missed by the USGS canvass; 
. however, it is unclear if this was the case in 2009. About 92% 

` of total reported GBFS sales represented GGBFS апа the rest 

. was unground material; the GGBFS fraction in 2008 was about 
^ 786%. The high unit sales value of GBFS reflects the dominant 

~ “use of GGBFS as a partial substitute for portland cement in 

. blended cements and in concrete. In concrete containing a 

:" proportion of GGBFS, hydration of portland cement releases the 
-' lime needed to fully activate the slag. Concretes incorporating 
-* GGBFS generally develop strength more slowly than concretes 
= that contain only portland cement but can have similar or even 

+ superior long-term strength, release less heat during hydration, 

^ have reduced permeability, and generally exhibit improved 

resistance to chemical attack. Despite its relatively high unit 

7 price, GGBFS still sells at a 20% to 25% discount to portland 

' cement. Unground GBFS was sold primarily to cement plants, 
^ to dedicated slag-grinding plants for conversion to GGBFS, 

-* ог to cement plants to be used as a grinding aid (for portland 
cement) in their finish mills. Overall sales for cementitious uses 
of GBFS and GGBFS totaled 2.1 Mt in 2009, down Бу 25%. A 

б small fraction of the unground GBFS on the market has been 
..* sourced from old slag piles and lacks cementitious character as а 
-+ result of weathering; this material still has use in concrete (as а 
r fine grain aggregate), but sells for much lower prices than those 
» indicated for the cementitious material in table 2. 
7 The USGS slag survey does not distinguish between GBFS 
z Sold directly to cement companies and that sold directly to 
.. concrete companies, but data from recent USGS cement surveys 

‚ indicate that cement producers consume only about 15% of the 
т total granulated slag sold. Sales in the United States of GGBFS 
„+ under the designation “slag cement" are promoted by the Slag 
4 Cement Association (SCA), whose members accounted for 
, much of the country's GGBFS output. The SCA reported sales 
„ Dy its members of 2.1 Mt of GGBFS in 2009, a decline of 31% 

$ 
j! 
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(Slag Cement Association, unpub. data, November 2010). 
Foreign Trade 


Slag imports are dominated by GBFS, but the data within the 
appropriate tariff code commonly contain entries that, because 
of unreasonably high or low unit dollar values, are likely either 
slags from other metallurgical industries or are not slag at all 
(such as silica fume, cenospheres from fly ash, other industrial 
residues). Thus, while the data from the U.S. Census Bureau list 
Imports of granulated slag totaling about 1.28 Mt in 2009, down 
only by about 3% from levels in 2008, the true GBFS tonnages 
within the data for both years are unclear. Taken without 
adjustment, the leading import sources of GBFS tonnages in 
2009 were Japan (5096), Canada (3896), South Africa (7%), 
and Italy (396). Comparison of the Census Bureau import 
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data for slag with data from the United Business Media Ltd.'s 
Port Import Export Reporting Service (PIERS) has generally 
revealed higher totals for PIERS in recent years, suggesting that 
the Census Bureau data were incomplete. In 2009, however, the 
PIERS total was just 1.12 Mt. Much of the difference in 2009 
stems from an apparent absence of imports from South Africa 
in the PIERS data; the very high unit value for this material in 
the Census Bureau data suggests that the South African material 
may not have been slag at all. Both data sets showed abnormally 
low unit values for 0.1 Mt to 0.2 Mt of the material from Japan; 
informal information about this material indicates that it was 
slag from another metallurgical industry and not GBFS. 


Outlook 


Construction spending levels, especially for public sector 
projects, will continue to be the key determinant of sales 
of ferrous slags for use as aggregates. Demand for slag is 
expected to benefit from Government programs to promote 
the use of recovered mineral components in public sector 
construction projects but may not be able to capture a large 
share of this market because of limited slag availability. The 
declining number of operating blast furnaces in the United 
States makes the future supply of air-cooled blast furnace slag 
highly vulnerable to even temporary closure of integrated iron 
and steel complexes, such as were experienced in 2009. Steel 
slag supplied from basic oxygen furnaces is also vulnerable 
to closures, although overall slag availability from electric arc 
furnaces is more assured. A growing constraint on steel slag 
availability is a recent tendency for steel plants to retain more 
slag for return to the furnaces at times of high prices for iron ore 
and scrap. In terms of actual sales volumes, however, the effects 
of these increased returns to the furnace are hard to quantify 
because of the tendency of slag processors to stockpile slag so 
as to be able to bid on large projects. Slags are useful alternative 
raw materials for clinker production, and such use can reduce 
a cement plant's fuel consumption and overall emissions of 
carbon dioxide. Availability of sufficient slag near the cement 
plant will continue to be a major determinant of demand for this 
purpose, as will the slag's chemical suitability. 

Growing acceptance of GGBFS as a component of finished 
cement and concrete would seem to assure a steady demand 
for this slag type, contingent on overall construction levels. 
The supply of GBFS from domestic blast furnaces is severely 
constrained by the fact that granulation cooling is currently 
installed at only four blast furnaces in the United States. 
Installation of granulators at other blast furnaces is possible but 
expensive and would hinge on the perception of the specific 
furnace's future viability. Further, some blast furnaces produce 
a slag that, while suitable for aggregate use, is chemically 
unsuitable for use as GBFS. It is likely that significant future 
growth in the domestic market for GGBFS will hinge on 
increased availability of imported material. 

Current proposed changes in environmental rules governing 
the manufacture of portland cement and the characterization of 
fly ash have the potential of increasing the demand for slag as 
an alternative raw material for clinker manufacture and as an 
SCM. This assumes that supplies of portland cement and SCM 
in general do not become so constrained as to cause delays to, 
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or cancellation of, construction projects, or make impractical the 
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TABLE 1 
IRON AND STEEL SLAG SOLD OR USED IN THE UNITED STATES 


(Million metric tons and million dollars) 


See мм смс ERO: 
OD ~ 2008 2009 

Blast furnace slag. ud Steel | Total iron Blast furnace slag’ Steel Total iron 

as sag —— _ — а 

E aol ed Granulated Total _ furnace slag | and steel slag Air-cooled Granulated Total? furnace up а 

—— E X T 18.8 46 22 68 м OX 
Quantity 6 28 9 32 зз 12 X5 » 5 
Value .— Е ese sce um m qns 
*Estimated. 


i iti it or less). 
; tect company proprietary data. The quantities аге very small (about 0.1 unit or 
!Excludes expanded (pelletized) slag REUS es i. S 
?Data may not add to totals because of independe 


TABLE 2 
SELLING PRICES FOR IRON AND STEEL SLAG IN THE UNITED STATES' 


(Dollars per metric ton) 


о 


2008 = 2009 
Slag type Range Ave _ _ Кае А 
Blast furnace slag: 
“Aircooled 184-1984 7.64 331-1984 — 735 
~ Granulated? __ 24.65- 100.50 82.64 20.00- 100.00 — 8137 
Steel furnace slag 02015.39 5.02 019-1466 528 


!Data contain a large component of estimates and some respondents provide values 

es 
only on their total sales of a slag type, not value by type of use. Thus the value rang 
shown are likely too restrictive. 


iti itive i crete 
Values are for material reported for use as a cementitious additive in cement or е 
i i orm. 
manufacture. Material at or near the low end of the range was sold in unground 


Sales other than for cementitious use were generally at unit values below the rang 
shown. 
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Ready-mixed concrete 


Concrete products 


Asphaltic concrete 


Road bases & surfaces | 


Fill 


Cementitious material 


Clinker raw material 


и 3 
Miscellaneous 
Other or unspecified 
-- Zero. 


TABLE 3 


SALES OF FERROUS SLAGS IN THE UNITED STATES, ВУ USE! 


_ Air-cooled 
E 18.1 


3.2 


|. 134 


40.2 
12.7 


28 


8.2 
1.3 


(Percentage of total tons sold) 


o 2008 
Blast furnace slag? |, Steel 
. Granulated slag 

| 109 

|| 94 603 

к — 408 

__ ла - 

25 5.0 

= 05 

1.0 12.7 


| 200 Н 

_ Blast furnace slag’ Steel 
_ Air-cooled Granulated slag 
Me AR SF Hi 

37 FOE 
он 82 
о 42 599 
он 07 
2 943 M 
о wW 22 
20H95 05 — 05 
Er - 165 


! A number of respondents provide breakouts that represent only the dominant use(s) of their slag; accordingly, the 


minor use categories are likely underreported. The data also incorporate some estimates and thus should be viewed 


as good to no more than two significant figures. 
"Excludes expanded or pelletized slag; this material is generally sold as a lightweight aggregate. 


"Reported as used for mineral wool, railroad ballast, roofing, sewage treatment, or soil conditioner. 
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SLAG, IRON AND STEEL—2009 


бода Азћ 


By Dennis S. Kostick 


Domestic survey data and tables were prepared by Martha L. Jackson, statistical assistant, and the world production table 


was prepared by Lisa D. Miller, international data coordinator. 


The sluggish global economic conditions in the major soda 
ash-consuming sectors caused domestic sales and export sales 
to decrease, resulting in lower soda ash production levels. The 
annual average unit value of soda ash and the unit value of 
exported material, however, reached record highs in 2009. The 
total value of U.S. soda ash was $1.33 billion (table 1). 

Soda ash, also known as sodium carbonate (Na,CO,), is an 
alkali chemical refined from the mineral trona or naturally 
occurring sodium carbonate-bearing brines (the soda ash from 
both is referred to as natural soda ash) or manufactured from 
one of several chemical processes (the soda ash from this 
process is referred to as synthetic soda ash). 

Soda ash is an important industrial compound used to 
manufacture chemicals, glass, pulp and paper, soaps and 
detergents, and many other familiar consumer products. The 
United States has the world's largest natural deposit of trona 
and is the world's second ranked soda ash-producing nation. 
U.S. natural soda ash is extremely competitive in world markets 
because the majority of the world output of soda ash is made 
synthetically, which is usually a more expensive process. 


Production 


Soda ash production and inventory data were collected by the 
U.S. Geological Survey (USGS) from monthly, quarterly, and 
annual voluntary surveys of the U.S. soda ash industry. A survey 
request was sent to each of the five soda ash companies, all of 


which responded, representing 10096 of the total production data 


in this report (table 1). 

The United States remained the world's second ranked soda 
ash-producing nation in 2009. After more than a century of 
the United States leading in the world's production of soda 
ash, China overtook the United States in 2003, and it appeared 
that China would continue to be the world's leader for the 
foreseeable future. U.S. production of natural soda ash from 
California and Wyoming in 2009 was 9.31 million metric tons 
(Mt). Based on about 14.5 million metric tons per year (Mt/yr) 
(16 million short tons per year) of total nameplate production 
capacity, the U.S. soda ash industry operated at 6496 of total 
capacity. This capacity utilization rate appears to be low because 
It includes the full nameplate capacity of 900,000 metric 
tons per year (t/yr) (1 million short tons per year) for Solvay 
Chemicals, Inc.'s Parachute, CO, plant, 816,000 (уг (900,000 
Short tons per year) for OCI Chemical Согр. 5, and 726,000 t/yr 
(800,000 short tons per year) for FMC Corp.'s Granger plant, 
some of which included nameplate capacity idled in 2009. 


Approximately 2.45 Mt/yr of nameplate capacity (2.70 million 


short tons per year), which represented about 17% of total 
industry nameplate capacity, was idled in 2009. This available 
capacity could be brought back online when market conditions 
Improve. The U.S. soda ash industry used the term “effective 
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capacity" to minimize the effect that mothballed capacity” had 
on operating rates. This resulted in higher capacity utilization 
percentages. Individual effective capacity data are not publicly 
disclosed. Producers use nameplate capacities to determine 
export allocations set by the export association, the American 
Natural Soda Ash Corp. (ANSAC). 

The U.S. soda ash industry consisted of five companies 
in 2009— four companies operating five plants in Wyoming 
that produced soda ash from underground trona ore and one 
in California that produced soda ash from sodium-carbonate- 
rich brines. Solvay operated a plant in Wyoming and a plant 
in Colorado, which was mothballed in September 2004 but 
continued sodium bicarbonate production using soda ash 
feedstock from the company's Wyoming soda ash facility. 

On February 8, 2008, FMC announced that it planned to 
recommission its entire mothballed capacity at its Granger soda 
ash plant by 2012 because of the increased demand in export 
sales. About 90,700 (уг (100,000 short tons per year) was 
expected to restart in 2009, with the remaining 635,000 t/yr 
(700,000 short tons per year) expected to come online during 
2010 to 2012, depending on the export market. In April 2009, 
however, FMC was forced to temporarily suspend operations at 
Granger because of the global economic slowdown that affected 
the export market. In July, FMC announced it would continue to 
curtail its operations for the remainder of the year and into 2010 
(FMC Corp., 2009). 

Each of the U.S. companies is either wholly owned or partially 
owned by foreign soda ash-producing companies or foreign soda 
ash consumers. The U.S. soda ash industry was 6294 foreign 
owned and 3876 domestically owned. At yearend, the countries 
and percentage ownership were India, 3494; Belgium, 31%; 
Japan, 1876; and the Republic of Korea, 1794 (table 2). 

The economic recession that affected many regions of the 
world resulted in decreased global soda ash consumption 
particularly in the glass sectors. In response to reduced | 
consumption, production fell as well. OCI Chemical laid off 
more than 38 workers at its Wyoming facility in August. FMC 
laid — 70 workers, including 50 hourly workers and 20 salaried 
workers, or approximately 8% of the co і | 
workforce (Gearino, 2009). пе 


Consumption 


The USGS collects soda ash consumption data by end use 
on a quarterly basis from the marketing and sales departments 
of each company. Every effort has been made to categorize 
company sales within the correct end-use sector. Quarterly reports 
are often revised in subsequent quarters because of customer ái 
reclassifications or other factors. All U.S. soda ash companie 
responded to the quarterly Surveys, data represented 1009; of th 
total reported consumption data found in this report. : 


In 2009, U.S. apparent consumption and reported 
consumption were virtually identical. Apparent consumption 
of soda ash was 4.95 Mt; reported consumption was 5.02 Mt 
(table 1). Reported consumption and apparent consumption 
do not necessarily correspond because reported consumption 
is sales reported by producers, whereas apparent consumption 
is the calculated quantity available for domestic consumption 
based on balancing supply (production, imports, and inventory 
adjustments) with external demand (exports). 

When the two types of consumption do not closely 
correspond, the difference is usually attributed to a discrepancy 
in the export data that were used to derive consumption 
statistics. The two sources for export data were the U.S. Census 
Bureau, which reports exports upon departure from U.S. ports, 
and the California and Wyoming soda ash producers, which 
consider shipments to be exported when their export association, 
ANSAC, takes consignment of the product at the Wyoming 
plant sites. Transit times between the plant and port, which can 
be about 2 to 3 weeks before the cargo is actually exported, 
and carryover export inventories contribute to the discrepancy 
between reported and apparent consumption as well. 

In the domestic market, large-volume buyers of soda ash 
were primarily the major glass container manufacturers whose 
purchases were seasonal (more beverage containers are made 
in the second and third quarters for summertime beverage 
consumption). Soda ash sales to the flat glass sector depended 
more on the state of the economy because the leading uses 
of flat glass were in automobile manufacture and residential 
housing and commercial building construction. These two major 
industrial sectors are especially sensitive to changing economic 
conditions, and soda ash sales follow trends in the two sectors. 
The distribution of soda ash by end use in 2009 was glass, 47%; 
chemicals, 2996; soap and detergents, 10%; distributors, 5%; 
flue gas desulfurization and other uses, 3% each; pulp and paper, 
2%: and water treatment, 1% (table 3). 

Chemicals.—Soda ash is used to manufacture many 
sodium-base inorganic chemicals, including sodium bicarbonate, 
sodium chromates, sodium phosphates, and sodium silicates. 

Glass.—Glass manufacture represented about 47% of 
domestic soda ash consumption as follows: container, 56%; flat, 
34%; and fiber, 6%, and other, 4%. Glass containers are made 
for beverages (beer, carbonated, and noncarbonated drinks), 
chemical and household products, food, liquor, medical products, 
and toiletries and cosmetics. In 2009, about 211 million gross 
units of glass containers were manufactured, of which 59% 
were for beer bottles, 18% for food containers, 8% for beverage 
containers, 6% for wine containers, 4% each for liquor and 
ready-to-drink alcoholic coolers and cocktail containers, and 
196 for miscellaneous containers (chemicals, cosmetics, health, 
household, industrial, medicinal, and toiletries). 

Soaps and Detergents.—Detergents were the third ranked use 
of soda ash. Soda ash was used as a builder to emulsify oil stains, 
to reduce the redeposition of dirt during washing and rinsing, to 
provide alkalinity for cleaning, and to soften laundry water. In 
addition, soda ash was a component of sodium tripolyphosphate 
(STPP), another major builder in detergent formulations. Soda ash 
consumption has been decreasing because phosphatic detergents 
can contribute to eutrophication, which is an environmental 
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concern. Many regions of the Nation have adopted phosphat м 
limitations or bans, affecting about 40% of the U.S. populi У: 
In response to the environmental concem that сабо В ры 


detergent packaging contributes to the volume of landfill va: 


detergent manufacturers changed formulations to make соту: T 
and superconcentrated products. These reformulations regu: $ ANS. 
sodium silicates and synthetic zeolites, which аге made fron f 015 
soda ash. Liquid detergents, which do not contain any ods: | — cher 
competed with powdered detergents and commanded abou | ар 
of the household laundry detergent market in 2009. any 1 
AM 
Stocks (EU 
\\ 
Yearend 2009 stocks of dense soda ash in domestic рїш t 
silos, terminals, warehouses, and on teamtracks amounted iN 
217,000 metric tons (t). Producers indicated that a potential г 
supply problem could exist if inventories fell below 180,00 " 
Most consumers of soda ash did not have the storage facilities s 
to accommodate large quantities of soda ash and hadtoreka р p 
suppliers to provide the material on a timely basis. ^ 
Prices " 
The annual average value in 2009 for bulk, dense natural sé : 
ash, free on board (f.o.b.) Green River, WY, and Searles © р 
СА, was $143.17 per metric ton ($129.88 per short ton). * 


was a record high, eclipsing the previous record -— 
was $134.60 per ton ($122.11 per short ton). Part 0 ee 
increase was because a few of the low-priced, Е vas 

(legacy agreements) with certain customers expire 97 И, 


; : : i « not à “price, 
renegotiated at higher prices. The value 15 по | | 
j aie fornia and уот 


the value of the combined revenue of Cali и - 


bulk, dense soda ash sold on an f.o.b. plant i 
discount prices, on long-term contracts, and for кл. x 
by the quantity of soda ash sold. Only Mah for value die 
to derive the annual value; therefore, no soda ds voted i 
products or soda liquors is included. The list o i jen 
trade journals or by producers differed from te 

values reported to and by the USGS. 
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In August, FMC announced à soda ash price incre 


low 
ontracts al 
per short ton effective October 1, 2009, or as © -— 


The company stated the increase wa» idm 
increases and to support continued e ЕР 
The new list price for bulk, 5 soda as 

ustrial Minerals, 20022). es 
це ri Chemical (Soda Ash) partners ris " 
soda ash on September 4, effective пате 
terms permit, by $10 per short ton to 


(General Chemical, 2009). ned high in 2009, a 


Because the price of natural gas jns on soda ast К 
the producers maintained an energy 5 surcharges W€ и 
sales. Depending on the company; ge Mew o eum 
either monthly [based on the last quo's “ice fo e nex 
Exchange (NYMEX) Нему а cosine -month on jáh 
forward month] or quarterly ae closing price = "€ Те 
average МУМЕХ gas price using 


Su ch cale? rice 
of the month prior to the beginning а long 5 018? 
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surcharges were expected to rem 
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V^, natural gas was between $5.00 and $8.00 per million British 
. . Jjermal units. 


^7: “oreign Trade 


.;723 The majority of U.S. soda ash exports were controlled by 
5 s X NSAC, which is involved exclusively in the export trade 

_ : cf soda ash, defined as an alkali product designated by the 

. .. ћеписа! formula Na,CO,, whether manufactured by brine 
_-.; zVaporation and purification, Solvay process, trona refining, or 
>< ny other means. Under the Treaty of Rome agreement (1958), 
\NSAC 1$ not permitted to ship soda ash to the European Union 
EU); however, the members of the U.S. soda ash industry 
ormed another organization for shipping to this region. It is 
^ he American-European Soda Ash Shipping Association, Inc. 

. "=> АЕЅЅА) that is engaged solely in storage, transportation, 

~ --Aand other related logistical and technical support activities 

-~ о promote and further its members’ individual commerce in 

- . зода ash being shipped to the EU. Both ANSAC and AESSA 

.-- were formed as Webb-Pomerene export associations under the 
-. ^ authority of the U.S. Federal Trade Commission. 

On January 21, Solvay Chemicals announced that it would 
withdraw from ANSAC effective December 31, 2010. The 

_ company indicated that its business had evolved to where the 

` “company could logistically and technically serve its customers 

4 » throughout the world. Solvay joined Searles Valley Minerals as 

^ ` the second domestic soda ash company to leave ANSAC. ЕМС, 

E - General Chemical, and OCI continued to remain as members of 

^ ће U.S. export association (All Business, 2009). 

| Е According to the U.S. Census Bureau, U.S. soda ash exports for 
77 2009 were 4.41 Mt, which represented about 47% of U.S. soda ash 

- * production. For comparison, exports accounted for only 5% of U.S. 

- * production in 1970, 13% in 1980, 26% in 1990, and 38% in 2000. 
-* [n 2009, the regional percentage distribution of U.S. exports to 50 
^' countries, was South America, 26%; Asia, 24%; North America, 
:* 23%; Europe, 16%; the Middle East, 4%; Africa and Oceania, 3% 
.2 each; Central America, 1%; and the Caribbean, negligible (table 
| | 5). The average free alongside ship value was $190.02 per metric 
77 ton in 2009 compared with $174.57 per ton in 2008. Although the 

data in tables 1 and 6 are rounded to three significant digits, the 
* unit values listed in table 6 are based on the unrounded statistics. 

м The 10 leading countries, representing 6796 of total U.S. soda ash 
X exports, in decreasing order and percentage of total were Mexico, 
a: 1776; Brazil, 11%; Indonesia, 6%; Canada, 6%: Belgium, 5%; 

+ Japan, 5%; Chile, 5%; The Netherlands, 4%; Taiwan, 4%; and 

Venezuela, 4% (table 6). About 41% of all U.S. soda ash exports 

y меп! through the Columbia-Snake River customs district in Idaho, 
¢ Oregon, and Washington, the Port Arthur, TX, customs district was 
/ the second-ranked customs district with 30% of the total, and the 

peo TX, customs district was third with 14% of the total (table 

| . 

і — Imports of soda ash decreased slightly to 5,970 t from 12 
| countries according to U.S. Census Bureau data. In 2009, about 
| 36% of soda ash imports were from the United Kingdom, 25% 
‚ from China, 14% from Mexico, 5% from Italy, and 3% from 

| Japan. The remaining 17% of imports was from Belgium, 

. Canada, the Dominican Republic, France, Germany, Hong 

Kong, and India. The Dominican Republic was listed as a 
source; however, the country does not produce soda ash. It is 
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possible that the entry was erroneous or that the product was 
transshipped from another location. The average cost, insurance, 
and freight value of imported soda ash was $356.65 per ton, and 
the customs value was $295.68 per ton. 


World Review 


Soda ash is a mature commodity in which consumption tends 
to grow in proportion to population and gross domestic product 
growth rates. For this reason, the leading consumers of soda ash 
were, for the most part, developed nations with lower growth rates 
compared with those of developing countries. The developing 
nations tend to use less soda ash than developed nations but have 
higher growth rates. Although the production and consumption 
quantities varied among the countries, the end-use patterns were 
basically the same: glass, chemicals, and detergents were the 
major sectors. 

In 2009, world soda ash production was estimated to be 44.1 
Mt, which was a 3% decrease from 2008. Of the 29 countries 
that produce natural and synthetic soda ash, the United States is 
the world's second-ranked producer, accounting for 21% of total 
world output. Only Botswana, China, Ethiopia, Kenya, Turkey, 
and the United States produce soda ash from natural sources; 
the remaining 23 nations manufacture soda ash through various 
chemical processes, primarily the Solvay process. Total world 
natural soda ash production represented about 23% of combined 
world soda ash production. 

Eight countries produced more than 1 Mt of soda ash annually. 
They were, in descending order, China, the United States, Russia, 
India, Turkey, Germany, Poland, and France (table 7). Bulgaria, 
Romania, and Ukraine had production installations that were rated 
at about 1 Mt/yr; adverse economic conditions, however, caused 
these nations to produce below their facilities’ design capacities. 
The five top total soda ash-producing nations accounted for 77% 
of world production in 2009. 

China.—In April, China introduced a 9% rebate on the 17% 
value-added tax on soda ash exports. The rebate encouraged 
Chinese exports to overseas markets where it directly competes 
with ANSAC. The rebate reportedly had also stimulated excessive 
soda ash capacity expansions in China that had caused Chinese 
soda ash prices to fall, which in turn placed additional financial 
pressure on the U.S. soda ash producers by putting downward 
pressure on prices (Wyoming Business Report, 2009.) 

India. —To protect its soda ash industry from imports of less 
expensive soda ash from China, India's central government 
imposed a 20% duty on imports of soda ash as recommended 
by India's Directorate General of Safeguards, which 
the country's fi ini машы о D 

Ty 5 ппапсе ministry. The duty was to remain in effect 
through April 19, 2010 (Industrial Minerals, 2009b) 

Netherlands. —Brunner Mond (UK) Ltd. (owned b 
Chemicals Ltd. of Indi ED Dom 

3 of India) permanently closed its Delfzijl 
synthetic soda ash plant in May 2009. The company stated 
that “...the business is forecasting continued heavy loss 
| | е$ апа 
given the current economic downturn, the situation is no | 
_ W 
unsustainable." The plant had a production capacity of 42 
Uyr (Industrial Minerals, 2009c). кш: 

Turkey.—Eti Soda Inc. (owned 74% by the Ciner Grou 
and 26% by Eti Mine Foundation General Directorate beg 
production in March at its $375 million natural ded ен 

soda ash facility in 
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Beypazari. The plant's nameplate capacity was 1 MUyr of soda ash 
and 100,000 t of sodium bicarbonate. The operation uses solution 
mining technology to recover natural trona from beds in the region 
that were discovered in 1979 while drilling for coal. About 80% of 
the soda ash was planned to be exported and 20% was planned to 
be used for domestic consumption (Ciner Group, 2009). 


Outlook 


The international economic downturn that began in 2008 
affected soda ash-consuming industries throughout 2009. This 
decrease in soda ash consumption caused domestic and foreign 
soda ash producers to reduce soda ash production. Because the 
glass container sector is the leading soda ash-consuming sector, 
the demand for soda ash for glass containers may decline as 
consumers increasingly accept their food and beverages packaged 
in the newer polyethylene terephthalate (PET) containers. Three 
dominant groups have survived to become the world leaders in 
soda ash— Solvay S.A. of Belgium, ANSAC of the United States 
(which represented four of the five domestic producers in 2009), 
and Chinese producers. India has emerged recently as a major 
leader in world soda ash production as well and will probably 
compete in the export markets with the other groups. The new 
natural soda ash facility in Turkey that came onstream in 2009 
may double capacity by 2012 to serve markets in the Middle East 
and northern Africa. This could result in additional competition in 
that region for U.S. soda ash producers. 

For several years before the recent economic downturn, the 
strong U.S. economy had boosted demand for industrial and 
institutional cleaners and automatic dishwashing detergents. 
New technology incorporating enzymes in dishwashing 
detergents and a move toward liquid cleansers, however, may 
adversely affect STPP consumption in the future. 

Despite the downturn in the U.S. economy, U.S. soda ash 
production for the next 3 years is expected to increase. Global 
economic problems are expected to ease slowly in the next 2 
years to stimulate domestic soda ash production and export 
sales. The United States likely will continue to compete with 
Chinese soda ash producers in the Far Eastern markets. U.S. soda 
ash exports in 2010 may increase, causing domestic soda ash 
production to increase slightly. Increases in world consumption is 
forecast to range from 2.0% to 2.5% per year for the next several 
years. Asia and South America remain the likeliest areas for 
increased soda ash consumption in the near future. 
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World, production" 
*Estimated. 'Revised. 


TABLE 1 
SALIENT SODA ASH STATISTICS! 


(Thousand metric tons and thousand dollars except average annual value) 


! Data are rounded to no more than three significant digits, except average annual value. 


TABLE 2 
U.S. PRODUCTION OF SODIUM COMPOUNDS, BY MONTH! 


(Thousand metric tons) 


_ 2008 __ _ 2009 _ 
Wyoming Wyoming 
КЕН Soda ash trona? Soda ash trona? 

January ——— 922 1,510 805 1,160 
February 878 1,370 670 2,020 
March | 955 1,510 739 983 
April 890 1,530 670 1,080 
May | |. 987 1,490 767 1,180 
June 935 1,480 734 1,140 
July 912 1,200 794 971 
August 976 1,630 827 1,220 
September __ 935 1,490 814 1,250 
October — 996 1,560 812 1,360 
November: = 965 1,530 826 1,340 
December 917. 1,510 | 854 1,380 
Total — _ 11300 — 17800 _ 9310 15,00 


"Раца аге rounded to no more than three significant digits; may 
not add to totals shown. 


"Includes solution-mined trona. 


_ _________________2005 ____ 2006 207 _ 208 _ 2009 
United States: DUMP 
_ Production; — OOOO OOOO 
= Soda ash: шы. 
____ Quantity _ 1110 . 11000 . 11,100 11,300 9,310 
| Value mne 968.000 _ 1,170,000 1,260, 000 E 520, 000 — 1,330, 000 
Value, average annual: num 
_ Pershortton _ $80.19 89664 _ $103.53 $122.11 $129.88 
__ Permetricton $8839 __ $106. 53 — $114. 12 0 $134. 60 — $143.17. 
Wyoming trona | o, ooo ___ 16,700 17,200 17,800 15,100 
_ Exports: " р | s 
Quantity _ MOON | 4,680 4820 5,130 5,370 — 4,410 
| Маше oO 640,000 |. 736 000 _ NET 000 939,000 |... 838,000 
. Imports for consumption: | 
__ Quantity. " "T XM M 9 13. 6 
_ Value _ 2,460 2290 2,600 3820 2.350 
_ О Stocks, December 31, producers' 243 290 206 259 217 
Е Consumption: "M ж 
___ Apparent МИК E 6.380 6,100 | 6,030 — 5,860 4,950 
Reported < — || 6,200 6,110 5,940 5,700 ' 5,020 
41,100 42,600 44,900 45,600" 44,100 
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ТАВГЕЗ 
U.S. PRODUCERS ОЕ SODA ASH IN 2009 


(Million short tons unless otherwise noted) 


Plant 
nameplate 
Company capacity 
FMC Wyoming Corp.: = Е Е = 
no o AMETE DEM 1.30 
Green River! | 3.55 
General Chemical (Soda Ash) Partners” Е =Й 2.80 
ОСІ Chemical Corp." | 3.10 
Searles Valley Minerals, Inc." Cas ek | _ = AX к 1.45 
Solvay Chemicals, Inc.:° ÉL _ И | == 
Green River _ — — Е ЕСС с. "ORE 2.80 
Parachute? __ а тыз РЕЦИ У ИЦ ЕРУ __ _ 1.00 
__ Total И 16.00 
Тога! million metric tons 14.50 
Do, do. Ditto. = | | | 


$ошсе ог 

Plant location | sodium carbonate _ 
Granger, WY Underground trona. 
Green River, WY Do. 

do. Do. 

do. Do. 
Trona, CA Dry lake brine. 
Green River, WY Underground (гопа. 
Parachute, CO Underground nahcolite. 


'Formed joint venture (20%) in February 1996 with Sumitomo Corp. and Nippon Sheet Glass Co., Ltd., both of Japan. 
ЈА joint venture between General Chemical Corp. (75%) and Owens-Illinois, Inc. (25%). Tata Chemicals Ltd. of India in January 2008 purchased 


the 75% share of General Chemical Industrial Products, Inc. 


*Owned by DC Chemical Co., Ltd. of the Republic of Korea (51%) and Anadarko Petroleum Corp. (4994). An 800,000-short-ton expansion 
brought onstream in November 1998 increased plant capacity to 3.1 million short tons per year; however, the company took 900,000 short tons 


per year out of service temporarily for equipment refurbishment. 


“The operation was sold to Nirma Ltd. of India in November 2007. 


‘Solvay Soda Ash Joint Venture is owned by Solvay S.A. of Belgium (80%) and Asahi Glass Co. of Japan (20%). 
*Operation purchased on September 10, 2003, from American Soda L.L.P. Soda ash plant idled indefinitely. 


NAICS? 
code End use 
3272 Glass: ____________ 
327213 Container MEUM 
327211 Flat — 
327993 Fiber 
327212 . Other "T Ри 
Тога] | 

32518 Chemicals ZEE 
325611 Soaps and detergents 
322 Pulpandpapr | .— — — — 
221310 — Water treatment? n 
56221 Flue gas desulfurization __ 
422 Distributors ——— | 

Отћег 

_ Total domestic consumption* _ 
Exports? EM 
Canada. К mm 
Total industry sales? | T 
Total sales from plants 
I Total production 

'Revised. 


Data are rounded to no more than three significant digits; may not add to totals shown. 


"North American Industry Classification System. 
"Includes soda ash equivalent from soda liquors and purge liquors sold to powerplant for water treatment. Sales of mine water are excluded. 
‘Imports reported by the producer/importer have been distributed into appropriate end-use categories listed above. 
As reported by producers; includes Canada. Data may not necessarily agree with those reported by the U.S. Census Bureau for the same periods. 


Represents soda ash from domestic origin (production and inventory changes) and imports and ex 
distributed by purchasers into appropriate end-use categories. 
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TABLE 4 
REPORTED CONSUMPTION OF SODA ASH IN THE UNITED STATES, BY END USE, BY QUARTER! 


(Thousand metric tons) 


First Second 

2008 quarter — — quarter — — 
1,400 ' 322 345 
1,020 189 190 
186 35 30 
140 ' _ 26 У 
2,740' | 572 593 
1,670 ' 326 361 
501 ' 123 121 
93" 30 26 
58 ' 11 11 
131 38 32 
317' 62 64 
187' 35 36 
5,700 ' 1,200 1,250 
5,420 ' 967 974 
326 ' 62 56 
11,100 ' 2,160 2,220 
11,200 2.200 2,190 
11,300 2,210 2,170 


quarter 


34 
1,300 
1,220 

70 
2,520 
2,510 


_ 2,440 


Fourth 
quarter 


306 
214 
38 


52 
1,280 
1,360 

64 
2,640 
2,550 


2,490. 


156 
5,020 
4,520 

252 
9,540 
9,450 


9,310 


ports. Includes soda ash sold by coproducers and 
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ТАВГЕ 6 
U.S. EXPORTS OF SODA ASH, BY COUNTRY! 


Сов . H |. 2009 
_ Quantity Quantity 
(thousand Value? Unit (thousand Value? 
Сошппу  .  metrictons) (thousands) value metric tons) (thousands) ___ 

Andorra _ | _ (3) $27 $150 = у 
Апроја и ee ee ace (3) 32 169 -- -- 
Amenina — _ _ 110 22,900 208 116 $24,500 
Amba (3) 7 553 - - 
Australia _ ae 136 27,100 198 92 20,200 
Bahrain ________ | 391 357 -- -- 
Belgium _ _ — |. 185 27,200 147 234 36,500 
Brazil ть = 646 123,000 191 506 104,000 
Canada | m 389 57,600 148 272 56,700 
Chile — 055 301 53,200 177 212 41,600 
China п Е " (3) 93 484 32 2,070 
Colombia — TEENS 120 19,700 165 68 13,800 
Costa Rica ____ 25 4,750 190 27 7,010 
Dominican Republic и 4 1,670 374 6 1,500 
Ecuador с 17 2,900 166 23 5,430 
ЕІ Salvador NEN 8 1,430 188 6 1,320 
France ВРЕ | 59 8,220 140 56 7,920 
Guatemala 51 10,000 198 19 4,150 
India 2 С = ES = 3 660 
Indonesia .—  — . 343 64,900 189 282 41,800 
Italy — a 1 195 329 10 1,730 
Jamaica _ TE (3) 13 524 -- ud 
Japan Н " 211 32,700 155 213 41,200 
Korea, Republic of | 140 30,200 216 138 25,100 
Lithuania — — — NEN 118 16,100 136 72 10,200 
Malaysia | 75 17,200 227 3l 5,990 
Mexico _ — — 1,000 170,000 169 758 171.000 
Morocco HERES l 255 189 -- ВЕ 
Netherlands _ p 123 20,200 164 166 28,600 
New Zealand 28 5,520 199 25 5.010 
Nicaragua _ а. (3) 6 110 -- - 
Nigeria — — (3) 5 439 -- se 
Oman l 323 344 -- is 
Panama ыж: 13 2,540 197 9 2.100 
Pew | 40 7,400 186 43 9,110 
Philippines — 54 10,200 190 43 6,250 
Portugal "nn 29 3,270 112 62 7,560 
Qatar u (3) 5 837 -- 2s 
Saudi Arabia _ "neve" 140 24,200 173 117 20,300 
Senegal | (3) 16 583 -- 5. 
Singapore _ DPA (3) 71 764 2 211 
Slovakia — PM (3) 29 498 -- ке 
South Africa | uu 93 15,100 163 82 13,300 
Spain _ 103 14,200 138 116 17,300 
Taiwan nex 233 42,100 181 160 25.200 
Thailand | 145 25,200 173 148 24,200 
Tunisia  ________ -- -- -- 33 3,760 
United Arab Emirates 101 17,400 172 58 11,400 
Venezuela _ m 297 54,100 182 158 38,900 
"Vietnam. 20 4,810 240 6 823 
Other eee _ 463 182 č 5 80] 
_ Total __5370____ 939,000__175__ 4410 ^ 838,000 


See footnotes at end of table. 
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TABLE 6—Continued 
U.S. EXPORTS OF SODA ASH. BY COUNTRY! 


"Revised, -- Zero. 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
*Free alongside ship value. 


3Less than % unit. 


Source: U.S. Census Bureau, as adjusted by the U.S. Geological Survey, using data and information from the 
Journal of Commerce Port Import-Export Reporting Service and industry sources. 


TABLE 7 
SODA ASH: ESTIMATED WORLD PRODUCTION, BY COUNTRY"? 


(Thousand metric tons) 


| Counry — 2005 _ 2006 ______ 2007 _ _ 2008 _____ 209 — 
Агрепипа 86 * 161 * -- ' -' T 
Australia | 300 310 310 310 310 
Austria! 100 „> is -- — 
Bosnia and Herzegovina _ o. 11 11 11 11 П 
Botswana? 250 250 250 250 250 
Brazil 200 200 200 200 200 
Bulgaria CN 800 800 800 800 un 
Chad' 12 12 12 12 s 
China 14,210 * 15,600 4 17,720 * 18,540 "4 19380 
Egypt _ i 50 50 50 50 : 
Ethiopia! 8 * 4 (9) ^* "Aun E. 
France EN 1,000 1.000 1.000 1,000 е 
Germany _ 1,533 * 1,515 4 1,510 4 1,567 ' ОШ 
India n 1,500 1,500 1.500 1,500 su 
lran BEEN 130 130 140 140 2 
Italy 525 500 500 500 n 
Japan — 400 400 400 Hon 405 
Kenya? | 360 * 374 4 387 * $13 a 
Korea, Republic of 310 310 310 310 290 
Mexico ___ 290 290 290 290 400 
Netherlands 400 400 400 200 260 
Pakistan 260 250 260 chee 1200 
Poland. E 1.189 ^ 1,177 * 1,192 * 1,190 150 
Portugal 150 150 150 150 450 
Romania 346 453 453 о 2,300 
Russia 2,600 2,800 2,900 2,800 500 
Spain ЗЕ 500 500 500 и 1,500 
Turkey" - 869 4 391 4 947 * 950 700 | 
Ukraine | 700 700 700 үн 220 
United Kingdom UE 1.000 900 900 e 93100 — 
United States | Е 11,000 * 11,0004 —— 11000* 1130) —— AM — 
_ Total. 41,000 ' 42600  _ 4490 1 15599 7 


"Revised. -- Zero. 


hown. 
"n V ot add to totals 5 
" World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may n 


?Table includes data available through April 11, 2010. Synthetic unless otherwise specified. 


iti on: ауа neral informat 
"In addition to the countries listed, Tanzania may produce soda ash for local consumption; available ge 
for the formulation of reliable estimates of output levels. 
*Reported figure. 


"Plant closed in mid-2005; production discontinued. 
Natural only. 


‘on is inadequate 


"Produced for local consumption only. 


"Data for the Ethiopian calendar year ending July 2007 of the year listed. 
"Less than У unit. 


, M 
Production of natural soda ash from Beypazari deposit began in early 2009. 
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STONE, CRUSHED 
By Jason Christopher Willett 


Domestic survey data and tables were prepared by Susan M. Weaver, statistical assistant. 


A total 1.17 billion metric tons (Gt) of crushed stone was 
xroduced for consumption т the United States in 2009, nearly 
20% less than the total production of 2008 and 34% less than 
ће record high of 1.78 Gt in 2006. This was the lowest level of 
crushed stone produced for consumption in the United States 
since 1993. In 2009, the total value of crushed stone produced in 
the United States was $11.3 billion, a decrease of 17% compared 
with that of 2008 (table 1). The average unit price for crushed 
stone increased 4% compared with the average unit price for 2008 
and increased 13% compared with that of 2007. The increase 
in unit prices partially offset the impact of the large decrease in 
production, but the total value of the crushed stone produced in 
2009 was only about the same as the total value in 1996. 

About 68% of crushed stone production continued to be 
limestone and dolomite, followed by (in descending order of 
tonnage) granite, miscellaneous stone, traprock, sandstone and 
quartzite, volcanic cinder and scoria, marble, calcareous marl, 


Slate, and shell (table 2). 


Foreign trade in crushed stone remained relatively small 
compared to nationwide consumption. In 2009, U.S. exports 
increased slightly to 1.26 million metric tons (Mt) compared 
with 1.24 Mt in 2008, but the value decreased by 5% to $58.3 
million, compared with $61.6 million in 2008 (tables 1, 17). 
U.S. imports of crushed stone, including calcium carbonate 


· fines, decreased by 41% to 12.2 Mt, and the value decreased by 
: 25% to $174 million compared with the 2008 totals (tables 1, 


' 18). Apparent domestic consumption of crushed stone, which 

' is defined as production for consumption (sold or used) plus 

' recycling and imports minus exports, decreased by 20% to 1.21 
| Gt compared with 1.51 Gt in 2008 because of lower demand 


æ ~ 


resulting from the U.S. economic recession. 
Stone is one of the most accessible natural resources of the 


‚ Earth and one of the fundamental building blocks of society. It 
‚ has been used from the earliest times of civilization for a variety 
: Of uses that have increased in number and complexity with time 


м 


~ 


= 


and technological progress. Today, in its crushed form, stone 

15 a major basic raw material for the construction industry, 

as well as agriculture and other industries that use complex 
chemical and metallurgical processes. Despite the relatively 
low, but increasing, unit value of its basic products, the crushed 
stone industry is a major contributor to and an indicator of the 
economic well-being of the Nation. Construction aggregates are 
defined as the combination of crushed stone and construction 
sand and gravel. The construction sand and gravel industry is 
reviewed in a separate chapter, and both mineral commodities 
are usually included in any review of the national or State 
aggregates industry. 


Production 


Domestic production data for crushed stone were derived by 
the U.S. Geological Survey (USGS) from voluntary surveys of 
U.S. producers. In 2009, a total of 1,606 companies produced 
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or sold crushed stone from 3,788 operations with 3,968 quarries 
and 195 sales and (or) distribution sites. Of the 3,788 active 
operations, 2.272 operations reported their production or sales 
to the USGS, and their total production was 819 Mt (70% of the 
U.S. total). Of the 2,272 reporting operations, 1,155 operations 
owned by 306 companies did not report a breakdown by end 
use. Their total production was 432 Mt (37% of the U.S. total) 
and is included in table 9 under "Unspecified, reported" uses. 

Production of the nonresponding quarries was estimated 
by using employment data provided by the Mine Safety and 
Health Administration (MSHA). The estimated output of 1,510 
nonrespondent operations owned by 971 companies was 346 
Mt (3076 of the U.S. total) and is included in table 9 under 
“Unspecified, estimated” uses. 

A total of 195 sales yards were active in 2009, and their total 
output was 39.0 Mt. Information regarding the number of active 
operations, including recycling operations, active quarries, 
type of processing plants, and number of sales yards by State is 
provided in table 16. 

Crushed stone was produced in every State except Delaware. 
Starting with 2005, Delaware’s production is included in the 
U.S. total because of sales yards that reported sales of crushed 
stone in the State. The 10 leading producing States were, in 
descending order of tonnage, Texas, Pennsylvania, Missouri, 
Illinois, Florida, Georgia, Kentucky, Indiana, Ohio, and Virginia, 
The combined production of the 10 leading States decreased by 
21% and was 584 Mt, one-half of the national total. 

There are 91 underground mines included in the total number 
of active operations, and they produced 65.1 Mt of crushed 
stone in 2009. Active underground mines were located in 17 
States. The five leading States were, in descending order of 
tonnage, Kentucky, Illinois, Missouri, Pennsylvania, and lowa 
Their combined production was 46.6 Mt (72% of the total U S. 
crushed stone produced underground). u 

A total of 939 operations were either idle or presumed to have 
been idle in 2009 because no production report was received 
and no employment information was available to estimate their 
production. Since the 2008 survey, 255 operations have closed 
Most of the idle or closed operations were small, temporary | 
quarries, some of which were operated by State or local 
governments. Operations in U.S. territories are not included in 
the above count. 

Of the total 1.17 Gt of crushed stone produced for 
consumption in the United States in 2009, 68% was limestone 
and dolomite; 14% was granite; 6% was traprock; 5% was 
miscellaneous stone; and 4% was sandstone and quartile Th 
remaining 3% was shared, in descending order of tonnage b : 
marble, volcanic cinder and scoria, slate, calcareous marl | i 
shell. These percentages were calculated on the total шол 
of crushed stone produced for consumption that was reported 
including individual amounts that were withheld to eS my 
disclosing company proprietary data. 
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А review of production by size of operation at the national 
level indicates that, in 2009, 436 Mt of crushed stone (37% 
of the total crushed stone) was produced by 260 operations 
reporting production of more than 1 million metric tons per 
year; 304 Mt was produced by 490 operations reporting 
production between 500,000 and 999,999 metric tons per year 
(Uyr); and 376 Mt was produced by 1,598 operations reporting 
production between 100,000 and 499,999 t/yr. The production 
by size of operation information also indicates that 63% of 
total crushed stone produced in the United States in 2009 came 
from operations that produced more than 500,000 t/yr (table 
5a). By geographic region, in 2009, the South had 1,336 active 
operations, followed by the Midwest with 1,093, the West with 
801, and the Northeast with 587 active operations (table 5b). 

The leading U.S. producing companies in 2009 were, in 
descending order of tonnage, Vulcan Materials Co.; Martin 
Marietta Aggregates; Lehigh Hanson, [пс.; Oldcastle Materials, 
Inc.; CEMEX S.A.B. de C.V.; Lafarge North America Inc.; 
Rogers Group, Inc.; Holcim Group/Aggregate Industries 
Management, Inc.; Carmeuse Lime & Stone; and New 
Enterprise Stone & Lime Co., Inc. The combined production of 
the top 10 companies was 513 Mt (44% of the national total). 
The combined production of the top 100 companies was 837 Mt 
(7296 of the national total). 

Merger and acquisition activity in the U.S. construction 
aggregates industry, after the huge acquisitions that took place in 
2007, slowed to a much lower level in 2008 and virtually came 
to a stop by the start of 2009. The lack of activity continued 
through 2009 as companies focused resources on restructuring 
debt, raising capital, and strengthening core assets (Aggregates 
Manager, 2010). 

Production of crushed stone by type is detailed below. 

Calcareous Marl.—Output of calcareous marl decreased 29% 
compared with that of 2008 to 2.5 Mt valued at $14.0 million 
(table 2). 

Dolomite.—Production of dolomite decreased by 23% 
compared with the total for 2008 to 45.7 Mt valued at $447 
million (table 2). Crushed dolomite production was reported 
in 25 States. The leading producing States were, in descending 
order of tonnage, Illinois, Pennsylvania, New York, Michigan, 
and Indiana; the total production of these five States was 
38.9 Mt (85% of the U.S. output) (table 6). An additional 
undetermined amount of dolomite is included in the total 
crushed limestone, as explained in the limestone portion of the 
“Production” section. 

Granite.—The output of crushed granite decreased by 23% 
compared with that of 2008 to 155 Mt valued at $1.9 billion 
(table 2). Crushed granite was reported as being produced in 34 
States. The leading producing States were, in descending order 
of tonnage, Georgia, North Carolina, Virginia, South Carolina, 
and California; the total production of these five States was 107 
Mt (69% of the U.S. output) (table 7). 

Limestone.—The output of crushed limestone, including some 
dolomite, decreased by 21% compared with that of 2008 to 747 
Mt valued at $6.6 billion (table 2). Limestone was reported as 
being produced in 47 States, and companies in 24 States reported 
producing limestone and dolomite from the same quarries. Their 
production of about 18.6 Mt of limestone and dolomite combined 
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is included with the limestone listed in table 2. The limestone 
totals listed in this chapter, therefore, include an undetermined 
amount of dolomite in addition to the dolomite reported 
separately. The leading producing States were (in descending 
order of tonnage) Texas, Missouri, Florida, Pennsylvania. Илок 
and Kentucky; the total production of these six States was 3:31: 


of tonn 
Pennsy 
output 

Vok 
and sc 


082 
(46% of the total U.S. output) (table 6). and sc 
Marble. — Production of crushed marble increased by 51° produ 
compared with the total for 2008 to 5.5 Mt valued at $81.7 itable 
million (table 2). Crushed marble production was reported in 
States. ms 
Miscellaneous Stone.—This category includes three йй (n 
types of miscellaneous crushed stone production. Thess J... 
is a crushed stone which is reported by the company as “obe | yy 
on the survey form or as a type of stone not listed on table 2. " 
The second type is production of unknown stone type froma a 
company or operation that is new to the survey. The first yea dom 
a new operation is on the survey, it usually does not respond, | 
and its production must be estimated using MSHA employmt | eg 
data. The type of stone produced is updated when a respons: t 


is received from the operation and the data are revised for | 
the next report. The third type is production of a known rock 
type when the amount reported must be withheld to protect : 
company proprietary data. The concealed amount is d | 
quantity of miscellaneous stone produced in that State an 

ublished. | 
| The output of miscellaneous stone decreased by 8? compa 
with the total for 2008 to 85.4 Mt, valued at $806 im 
(table 2). In 2009, the reported amount of miscellaneoss 
accounted for 75% of the total output of miscellaneot d 
and 69% of its value. The remaining 25% (21.7 MD 0f 
output consisted of known stone for which data were | 
Of the 21.7 Mt, 68% was limestone, granite, о | 
with the remaining 32% consisting of (in descen o a 
tonnage) traprock, sandstone and quartzite, slate. 
and scoria, shell, and calcareous marl. 

Sandstone and Quartzite.—The output o! 
and quartzite decreased by 9% compared ИТ 9), Crushed 
2008 to 43.9 Mt, valued at $414 million Е while quita 
sandstone production was reported in 30 шс states wert 
was produced in 16 States. The leading al of sandstone а 
(in descending order of combined pela ew York and Sd 
quartzite) Pennsylvania, Arkansas, Texa = | 
Dakota. Their combined total production 
U.S. output) (table 7). 

gees is derived mainly dam i 
shell banks. The output of crushed she 


f crushed sands 
th the total tor 


А oyster 
fossil reefs 07 5. 


valued at ^^, 
compared with the total for 2008 to 04 p -—À 
million (table 2). Crushed shell was rep И 
/0 
in 2 States. dby 3 


азе T 
Slate. —The output of crushed slate decre г $22.8 milli? 


jue 
compared with that of 2008 to 2.4 a Ww States. У! 
(table 2). Crushed slate was seer E 
Pennsylvania accounting for uen raprock бесан | 
Traprock.— Production of cru to 70.3 Mt value MT it 
mpared with the total for 2008 rted as peing P 
ө (table 2). Traprock was repo were (in de end! 
States. The leading producing States T 
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. .. f tonnage) New Jersey, Virginia, Oregon, Washington, and 
- . ."ennsylvania; these five States produced 33.7 Mt (48% of U.S. 


~ иршо) (table 7). 
«t Volcanic Cinder and Scoria.—Production of volcanic cinder 
-. - nd scoria increased by 42% compared with the total for 2008 
- 08.2 Mt, valued at $46.7 million (table 2). Volcanic cinder 
. па scoria production was reported in 13 States, with the top 
. wroducing State of Wyoming accounting for 84% of U.S. output 


. table 8). 
Е "Consumption 


"2 Crushed stone production reported to the USGS is actually 
“~ naterial that was either sold to other companies or consumers 
`` ог was used by the producers. Stockpiled production is not 

-ncluded in the reported quantities. The "sold or used" tonnage, 

‚ herefore, represents the amount of production released for 
: < lomestic consumption or export in a given year. Because some 
. -f the crushed stone producers did not report a breakdown by 

. 2nd use, their total production is included in the “Unspecified, 

„. eported" use category. The estimated production of 

_.. Vonrespondents is included in the “Unspecified, estimated” use 
-ategory. 

." Ш 2009, U.S. apparent consumption of crushed stone, which 
-is defined as U.S. production plus imports and recycled material 
_ „minus exports, was 1.21 Gt, a 20% decrease compared with the 

apparent consumption in 2008. Of the 1.21 Gt of crushed stone 

_ consumed, 307 Mt (25%) was “Unspecified, reported,” and 
_ 346 Mt (29%) was “Unspecified, estimated.” Of the remaining 

consumption reported by uses, 82% was used as construction 
aggregate, mostly for highway and road construction and 
maintenance, as well as for a wide variety of building and other 
_honbuilding construction; 10% for cement manufacturing; 2% 

ү for lime manufacturing; 2% for agricultural uses; and 4% for 
. Special and miscellaneous uses and products (table 9). Where 

р end uses were unspecified, quantities were redistributed to end 

. uses according to the distributions of reported data. 

In 2009, the value of the total construction put in place 
_„ decreased by 15% compared with that of 2008 to $908 billion, 

‚ 45 reported by the U.S. Census Bureau (2010). The value of total 

7 private construction decreased by 22% to $592 billion, while 

E the value of total public construction increased slightly to $315 

^ billion. The value of private construction dropped to its lowest 

' level since 1999. 
" Additional information regarding production and consumption 
" of crushed stone by type of rock and major uses in each State 

, and the State districts may be found in the USGS Minerals 

| Yearbook, volume II, Area Reports: Domestic. 


ў Recycling 


The recycling of many materials is increasing, and aggregates 
j Producers are increasingly recycling more cement concrete and 
j asphalt concrete materials recovered from construction projects 
(0 be reused to produce aggregate materials, especially fill and 
‚ Toad base. The recycling of cement concrete is done at some 
| quarries and increasingly at sales yards or distribution sites, 
| Whereas asphalt concrete often is recycled in place. 
| 
| 
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Recycled Asphalt. —Companies in 49 States reported a total 
of 16.0 Mt of recycled asphalt, valued at $169 million in 2009 
(table 14). The leading recycling States were (in descending 
order of tonnage) California, Illinois, Kansas, Pennsylvania, and 
Florida. Their combined total was 6.4 Mt, an increase of 2696 
compared with their combined total of 2008. 

Recycled Concrete.—A total of 13.0 Mt of recycled concrete 
valued at $102 million was reported as recycled in 49 States 
(table 15). The leading recycling States for 2009 were (in 
descending order of tonnage) California, Illinois, Michigan, 
Texas, and Minnesota. Their combined total was 5.6 Mt, a 
decrease of 22% compared with their combined total of 2008. 


Prices 


Prices in this chapter are the annual average free on board 
plant prices, usually at the first point of sale or captive use, 
as reported by the crushed stone producing companies. This 
value does not include transportation from the plant or yard 
to the consumer. It does, however, include all costs of mining, 
processing, in-plant transportation, overhead costs, and profit. In 
2009, 832 operations responding to the annual survey reported 
the dollar value of their production for the current and previous 
year. The average unit value for operations reporting production 
and value was $9.92 per metric ton in 2009. This was an 
increase of 3% compared with the average unit value of $9.66 
per ton in 2008. The annual reports of the top U.S. producing 
companies reported nearly a 2% to 394 price increase in 2009, 
compared with prices in 2008. For those operations that reported 
production only, the unit values of total production or specific 
end uses were estimated based on what other operations in the 
same State reported. The average unit value for specific end uses 
within a State was used in the estimation of value for operations 
reporting specific end uses. The State average was used in the 
estimation for operations reporting total production but not total 
value. 

Additional information regarding prices of crushed stone by 
type of rock and uses in the United States and each State and 
the State districts may be found throughout the tables included 
in this chapter and in the USGS Minerals Yearbook, volume П 
Area Reports: Domestic. ' 


Transportation 


For 702 Mt of the 1.17 Gt of crushed stone produced for 
consumption in 2009, no means of transportation was reported 
by the producers. Of the remaining 464 Mt of crushed stone 
75% was reported as being transported by truck from the qui 
or the processing plant to the first point of sale or use; 796 ni 
by rail, and 7% by waterway. About 4I.6 Mt of the specified 
production was reported as not having been transported and 
therefore, is assumed to have been used onsite. | 

Shipment by truck remains the most widely used method of 
transportation for crushed stone. The significant increase in the 
number of sales and distribution yards in the past few years 
and the increase in the volume of crushed stone going through 
these sites have had a positive impact on the industry and the 
communities they serve. Distribution Sites, supplied by rail or 
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waterway, are located near metropolitan areas and significantly 
reduce the distance most trucks must travel to pick up and 
deliver crushed stone. Therefore, the transportation costs are 
reduced, as is the impact of heavy traffic on the infrastructure 
and the environment. Sales yards serve to distribute products 
and, increasingly, also serve as recycling sites. 


Foreign Trade 


The widespread distribution of domestic deposits of stone 
suitable for mining as crushed stone, the large number of 
existing active operations around the country, and the high cost 
of transportation limit foreign trade to mostly local transactions 
across international boundaries. U.S. imports and exports 
continue to be small, representing slightly more than 1% of 
domestic consumption. 

Information on imports of crushed stone used for this 
report was derived from two sources. The primary source was 
import and export data from the U.S. Census Bureau (tables 
1, 17-18). Additionally, companies also provided import data 
when reporting the amount sold or used for consumption at 
each operation, usually a sales yard. The tonnage reported 
was attributed to the State where it was first sold or used; for 
example, crushed stone imported to Florida from Mexico was 
counted in the total of crushed stone sold or used in Florida 
(table 4). This was the same accounting practice used for large 
amounts of crushed stone which were transported from one 
State to another. For example, crushed stone mined in Kentucky 
and shipped down the Mississippi River to be used in Louisiana 
was included in the total of crushed stone sold or used in 
Louisiana. 

Exports.— Exports of crushed stone increased slightly to 1.26 
Mt compared with the total of 1.24 Mt in 2008, but the value 
decreased by 5% to $58.3 million. In 2009, exports of crushed 
limestone for cement manufacturing averaged a unit value of 
$24.96 per ton (table 17). 

Imports.—lmports of crushed stone decreased by 41% to 
12.2 Mt compared with those of 2008, and the value decreased 
by 25% to $174 million. Of the imported crushed stone, almost 
all of the limestone was used as construction aggregate, as flux 
stone, and in cement manufacturing (table 18). 


Outlook 


The crushed stone industry is a cyclical business, reacting 
to the levels of activity in public infrastructure projects, 
commercial and residential construction markets, and other 
types of construction. The residential construction slowdown 
in the United States was well documented and contributed 
to decreased consumption of crushed stone. By almost any 
economic measure, 2009 was an extremely difficult year for the 
construction industry. The decline in residential construction 
was expected to level off in 2010. 

Many construction aggregates producers expect that their 
production levels would start to recover in 2010 and are 
cautiously predicting that demand could be flat or increase 
slightly. If demand does increase in 2010, it is predicted to 
increase at the historical average of the last 50 years or 296 


to 4% from the 2009 level. Recovery or growth in demand 
is expected to be from stimulus-related construction activity 
and improvements in residential construction. In the past, 
industry experts have indicated that crushed stone consumed 
in commercial construction combined with State highway a 
infrastructure projects would help offset any of the continuing 
decrease in demand of residential construction. For 2010. it 
predicted that if commercial construction remains at current 
levels, then infrastructure investments will drive the recoven: 
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TABLE 1 


SALIENT CRUSHED STONE STATISTICS! 


(Thousand metric tons and thousand dollars) 


2009 


m | | 2005 2006 2007 2008 
Sold or used by producers? __ 

Quantity 1,700,000 1,780,000 1,650,000 1,460,000" — 1,170,000 
Value © — 12400000 14,300,000 14,100,000 13,600,000" — 11,300,000 
Recycle: — Nc | mE 
“Quantity Н 14,400 15,400 20,100 29,100 ' 29,000 
© Value Е 99200 111,000. 150000 —  252000' 272000 
Exports: m | mM | Bl Е 

Quantity - i 1,260 1,140 1,020 1,240 1,260 
Vae 50,500 57,300 62,500 61,600 58,300 
Imports for consumption: 

Quantity —— | 21,000 19,800 19,500 20,900 12,200 

_ Value NN 194,000 206,000 212,000 232,000 174,000 
"Revised. 


!Data are rounded to no more than three significant digits. 


"Does not include American Samoa, Guam, Puerto Rico, and the U.S. Virgin Islands. 


*Excludes precipitated calcium carbonate. 


TABLE 2 


CRUSHED STONE SOLD OR USED IN THE UNITED STATES, ВУ ТУРЕ"? 


——— -—_ ——— —M——— HÀ 


2008 2009 
Quantity Quantity : 
Number (thousand Value Unit Number (thousand Value 

МУНИ __Туре _ of quarries metric tons) | (thousands) . value —  ofquamies _ metric tons) (thousands) 
Limestone? ___ Е 2,250 ' 944,000' $8,110,000" — 58.60 " 2.147 _ 747,000 $6,620,000 
Dolomite Е | Е 136 ' 59,400 ' 529,000 ' 8.91 ' 124 45,700 447,000 
Marble _ | 11' 3,600 ' 53,500 ' 14.89 ' 27 5,450 81,700 
Calcareous marl __ MEM 3 3,500 19,700 5.62 3 2,480 14,000 
Shell Еа | 3 475 3,710 7.82 5 414 5,310 
Granite _ А 412 ' 200,000 ' 2,310,000 ' 11.53 € 407 155,000 1,890,000 
Traprock 367 ' 97,200 ' 1,240,000 " 12.76 ' 330 70,300 957.000 
Sandstone and quartzite’ | 213 ' 48,100 ' 453,000" 9.41" 215 43,900 414,000 
Slate Е | 44' 3,630 ' 32,300 ' 8.90 ' 34 2,380 22,800 
Volcanic с cinder апі scoria 45 ' 5,770 ' 43,200 ' 7.48 ' 42 8,170 46,700 
Miscellaneous si stone — 592 | 92, 600 ' 845,000 : 9.13 : _ 634 85,400 806 ‚000 
_ Total or average _ XK 1,460,000 ' 13,600,000 ' 9.36 ' XX 1,170,000 11,300,000 
"Revised, XX Not applicable. EE 

Data are rounded to no more than three significant digits, except unit values and number of quarries; may not add to totals shown. 

"Does not include American Samoa, Guam, Puerto Rico, and the U.S. Virgin Islands. 

"Includes limestone-dolomite reported with no distinction between the two kinds of stone. 

“Includes sandstone-quartzite reported with no distinction between the two kinds of stone. 
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Unit 
value 
$8.87 
9.77 
15.01 
5.62 
12.82 
12.20 
13.61 
9.43 
9.57 
5.72 
9.44 


9.70 
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TABLE 3 
CRUSHED STONE SOLD OR USED IN THE UNITED STATES, BY GEOGRAPHIC DIVISION"? 


(Thousand metric tons and thousand dollars) 


2008' 2009 | 
Region/division Quantity Value Quantity Value 
Northeast Е Е оч СЕ ССС ЕЧ 
New England — 37,600 385,000 34,100 376,000 
‘Middle Atlantic — 160,000 1,680,000 135,000 1,510,000 
| тоа | 197,000 — 206000 169,000 1,880.000 
Midwest: BEEN 
= East North Central ————— 226,000 1,780,000 187,000 1,500,000 
West North Central 162,000 1,340,000 138,000 1,240,000 
О Total зоо 3,130,000 325,000 2,750,000 
боши 
South Atlantic mE 310,000 3,690,000 228,000 2,860,000 
 EastSouth Central —— — 153,000 1,340,000 124,000 1,220,000 
West South Central ———— 237,000 1,800,000 183,000 1,400,000 
^ Tod №00 683000 535,000 5,470,000 
West | BEEN 
© Moutain — —— 71,100 545,000 57,700 440,000 
Pacific = mE 102,000 1080000 79,800 764000 
Total | 7 173000 1,620000 — 138,000 1.200,000 
`- Grand total о 1.460.000 13,600,000 1,170,000 11,300,000 
"Revised. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Does not include American Samoa, Guam, Puerto Rico, and the U.S. Virgin Islands. 


TABLE 4 
ORIES' 
CRUSHED STONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE AND TERRIT 


mM UE Lx 


HER 
Tes 2009 wee 
EE o E ee m Quantity Unit 
(thousand Value Unit (thousand Value ais 
State metric tons) (thousands) value . metrictons) _ (thous? и 
Alabama | / 50000? $370,000 $740 36,400 nd 17.93 
Alaska о 1,990 31400 15.81 1,940 dn о 87 
Arizona ни 15,300 153000 9.97 9,120 о 123 
Arkansas 32.200 ? 241,000 749 30,000 ad 9.13 
California | | 51,400 572000 11.13? 41,400 сол 9.06 
Colorado = 9,590 71,300 7.44 oe ipo 123 
Connecticut m 9,640 106,000 10.95 8,030 pi W 
Delwae - . W W W W 643,000 13.23 
Florida - aud 68,400 894,000 13.06 48,600 518000 1 
"Georgia 7 61.900 2 666,000? 10.76? 45,100 | то" TY 
Hawaii 7,410 134,000 18.04 5.920 40,800 ds 
Idaho - 5.950 38,800 6.51? aa) 513,000 a 
Illinois mM 67,600 613,000 9.07 ? ло! 290,000 і 
Indiana Е 51,800 352,000 6.79 44,100 297,000 aes 
lowa | 38,700 312,000 8.05 260° 143,000 не 
Kansas. m 23,100 180,000? 7.80? пае 389.000 ES 
Kentucky MEM 52.700 422,000 8.02 -_ W __-- 
Louisiana? 1 — = W a AE s SÉ „> 


See footnotes at end of table. 


TABLE 4—Continued 
CRUSHED STONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE AND TERRITORIES! 


TRES 2008' ER ИШЕН 2009 — I 
~~ Quantity 5 Quantity 
(thousand Value Unit (thousand Value Unit 
State К metric tons) (thousands) __ value , ,, metric tons) (thousands) value 
Mane — 4020 — 33,900 8.42 | 3600 — 3160 879 
Maryland ——— 26,100 237,000 9.082 22,300 200,000 8.95 
Massachusetts HONO 11,200 130,000 11.58 ? 10,500 122,000 11.59 
Michigan Е 26,100 136,000 5.20 20,400 115,000 5.66 
| Minnesota — — 10,300 122,000 11.76 8.670 110,000 12.73 
Mississippi __ MN 4,380 ? 88,800 ? 20.29 ? 3,130 63,400 20.25 
| Missouri — —— 76,400 614,000 8.04 67,700 598,000 8.83 
2s Montana 1,980 14,000 7.05 1,990 20,400 10.25 
Nebraska 7,960 ? 78,100 ? 9.812 6,340 59,700 9.42 
| Nevada O 10,200 95,100 9.31 ? 8,290 90,500 10.92 
. New Hampshire __ 5,170 ? 50,900 2 9.83 ? 4,680 47,000 10.06 
New Jersey —— —ć 17,900 ? 155,000 ? 8.66 ? 14,500 124,000 8.51 
- New Mexico ———— 7,020 43,400 6.18 6,130 40,200 6.56 
NewYork 0 41,000 384,000 9.37 37,200 410,000 11.03 
| North Carolina — — Е 57,500 ? 806,000 2 14.03 2 38,500 584,000 15.15 
North Dakota — ol 26? 133 ? 512° 985 3,980 4.04 
Ohio 54,100 446,000 8.25? 42,700 388.000 9.08 
| Oklahoma _ aes 47,200 345,000 132° 36.800 308.000 8.35 
h Oregon NR 23,500 174,000 7.40 15,800 119,000 7.52 
Pennsylvania — 101,000 1,140,000 ? 11.26 83,000 975.000 11.74 
Rhode Island —— р 1,840 17,900 9.702 1,820 20200 — 1110 
| South Carolina mE 22,500 ? 235,000 ? 10.41 ? 18,200 201,000 11.04 
| South Dakota _ Е 5,390 2 34,300 ? 6.37 ? 4,450 29,300 6.58 
| Tennessee — — < č =< 46,200 ? 461,000 ? 9.97 ? 40,100 431,000 10.75 
Texas o 150,000 1,100,000 7.34 110,000 782,000 7.09 
Utah č EM 8,950 72,700 8.13 4,830 39,400 8.17 
Vermont n 5.690 47,500 8.34 5.430 54,900 10.13 
ele EN s 712,000 12.40 42.200 577,000 13.67 
ashington 
eA и 15.200 | 20 id | ie rae is 
| gin RECS , , A 126,000 10.04 
Wisconsin — . —— 25,900 ? 238.000 9.16 2 22,900 198,000 8.63 
Ё Wyoming | пи 12,100 ? 57,100 ? 4.72? 16,000 75,400 4.71 
Other _ . 8760 ___ 12800 14567 6,550 102,000 15.59 
_ U.S. total or average ——— 1,460,000 13,600,000 9.36 1,170,000 11,300,000 _ 9.68 
|. . Territory 

| American Samoa“ (5) (5) (5) (5) (5) (5) 
, Gum | — 325? 3,780 ? 11.62? 296 3.380 1141 
; Puerto Rico | 11,000 96,000 8.74 8,370 68,700 8.22 


‘Revised. W Withheld to avoid disclosing company proprietary data: included with “Other.” 
'Data are rounded to no more than three significant digits; may not add to totals shown. 
Data not revised. 

ЗА significant amount of sold or used material was shipped in Кот other States. 

‘Includes Tutuila Island and dependencies. 

‘Withheld to avoid disclosing company proprietary data; included in “Grand total or average.” 


Virgin Islands 5 (5) (5) (5) (5) (5) (5) 
Grand total or average 1,470,000 — 13,200,000 . — 9.35 1,180,000 11,400,000 9.69 
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ТАВГЕ 5А 
CRUSHED STONE SOLD OR USED IN THE UNITED STATES IN 2009, BY SIZE OF OPERATION"? 


|^ — . О US. total. 

Quantity | 
Size range Number of Percentage (thousand Percentage 

(metric tons) operations of total metric tons) of total 
Less than 25,000 602 Сов 4959 04 
25,000 (о 49,999 | 343 9.0 11,500 10 
50.000 ю 99,999 — 524 13.7 34,600 3.0 
100,000 to 199,999 — 614 16.1 80,500 69 
200.000 to 299,999 430 113 97,600 8.4 
300,000 to 399,999 307 8.0 96,500 83 
400,000 to 499,999 247 6.5 101,000 87 
500,000 to 599,999 160 42 78,900 68 
600,000 to 699,999 134 3.5 78,700 6Л 
700,000 to 799,999 87 23 58,800 5.0 
800,000 to 899,999 68 1.8 52.200 4.5 
900,000 to 999,999 — 7 41 1.1 35,200 3.0 
1,000,000 to 1,499,999 143 3.7 157,000 134 
1,500,000 to 1,999,999 mmm 45 12 69,000 59 
2,000,000 to 2,499,999 29 0.8 58,700 5.0 
2,500,000 to 4,999,999 | 36 0.9 111,000 9.5 
5,000,000 and more - 7 02 | 4010 ____ 34 
Total 3,817 /— 1000 — 1,170,000 100.0 


Ба дна пир из E EE МЕ 
~ —— nil Rae rmi тишини m = des 


'Data are rounded to no more than three significant digits except “Number of operations;" may not add to totals shown. 


?Does not include recycle plants. 
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TABLE 5B 


CRUSHED STONE SOLD OR USED IN THE UNITED STATES IN 2009, BY REGION AND SIZE OF OPERATION"? 


Northeast Midwest 
_ Quantity EM Е | Quantity mE 
Size range Number of Percentage (thousand Percentage Number of Percentage (thousand Percentage 
(metric tons) | operations of total metric tons) of total operations of total metric tons) of total 
Less than 25,000 n B ^ — — M 35 05 w - 134 1,460 04 
25,000 to 49,999 63 10.7 2,050 1.2 102 9.3 3,460 1.1 
50.000 to 99.999 | 67 11.4 4,330 2.6 150 13.7 10,100 3.1 
100,000 to 199.999 99 16.9 13.300 7.9 185 16.9 24,400 7.5 
200,000 (о 299.999 — 59 10.1 13,300 7.9 130 11.9 29.300 9.0 
300,000 to 399,999 u 55 9.4 17,300 10.3 104 9.5 32,300 9.9 
400,000 to 499.999 i 38 6.5 15,400 9.1 85 7.8 34,700 10.7 
500,000 to 599,999 35 6.0 17,200 10.2 39 3.6 19,100 5.9 
600,000 to 699,999 | 23 3.9 13.300 7.9 33 3.0 19,300 6.0 
700.000 to 799,999 | 13 22 8,770 52 19 1.7 12,900 4.0 
800,000 to 899,999 | 12 2.0 9,070 5.4 17 1.6 13,000 4.0 
900,000 to 999,999 Е 3 0.5 2,540 1.5 13 1.2 11,300 3.5 
1,000,000 to 1,499,999 25 43 27,500 16.3 38 3.5 42,100 13.0 
1,500,000 to 1,999,999 1.2 10.600 6.3 12 1.1 18,400 5.7 
2,000,000 to 2,499,999 | 0.3 3,980 2.4 8 0.7 16,400 5.0 
2,500,000 to 4,999,999 | | 0.5 9,470 5.6 9 0.8 26.000 8.0 
5.000.000 and more — — z - - ~ | 2__ 02 10300 32 
Total m 587 100.0 169,000 100.0 1.093 100.0 | 325,000 ) 999 
mM m mM ЕН South о ME E Д | | West ESEP 
и Quantity | Quantity 
Number of Percentage (thousand Percentage — Number of Percentage (thousand Percentage 
operations of total metric tons) | of total operations _of total metric tons) _of total | 
Less than 25.000 — из 85 833 0.2 259 32.3 1.880 — 1.4 
25.000 to 49.999 — 77 5.8 2.630 0.5 101 12.6 3,330 24 
50.000 to 99.999 — | 165 12.4 11,200 2.1 142 17.7 8,990 6.5 
100,000 to 199,999 199 14.9 26,100 4.9 131 16.4 16,700 122 
200,000 to 299,999. и 190 14.2 43.400 8.1 51 6.4 11,600 84 
300,000 to 399,999 125 9.4 39,600 74 23 2.9 7,380 5.4 
400,000 (о 499,999 96 7.2 39,600 7.4 28 3.5 11,500 8.3 
500,000 to 599.999 mE 73 5.5 36,100 6.8 13 1.6 6,470 47 
600,000 to 699.999 _ | 67 5.0 39,600 7.4 11 1.4 6.500 47 
700,000 to 799.999 _ 52 3.9 35,000 6.5 3 0.4 2,050 1.5 
800.000 to 899,999 — 34 2.5 26,200 4.9 0.6 3,880 2.8 
900,000 to 999999 —— 21 1.6 18,000 3.4 4 0.5 3,360 24 
1,000,000 to 1.499 999 66 4.9 71,700 13.4 14 1.7 15,200 11.1 
1,500,000 to 1,999 99 = 21 1.6 32,000 6.0 0.6 8,020 5.8 
2,000, 000 to 2,499 999 — 15 N 30.500 5.7 0.5 7,800 5.7 
2.500 000 to 4,999 999 | m 18 1.3 57,300 10.7 0.7 18,200 13.3 
5.000, 000 апа more 4 0.3 25,100 47 | 0.1 4,610 _34 
Total. i 1.336 100.0 535.000 100.0 — 80 100.0 138,000 100.0 
= Zero. Se | 
"Раца are rounded to no more than three significant digits except "Number of operations;" may not add to totals shown. 
"Does not include recycle plants. 
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ТАВГЕ 6 
LIMESTONE, DOLOMITE, CALCAREOUS MARL, AND MARBLE SOLD OR USED BY PRODUCERS IN THE UNITED STATES 
IN 2009, BY STATE: 


(Thousand metric tons and thousand dollars) 


"Limestone Dolomite РЕ Calcareous marl ___ 1 .—- e d 
State Quantity i Value m Quantity "n Value - Quantity — — Vale _ E 5 = " 
ana 3040: 279.000? -- - x - 7 | 
Alaska | = B u E | | _ 35 
Arizona 3,700 ? 36.800 ° = > = Ё у 
p MN 10,600 68,800 820 6.930 А 5 л лз 
Califomia 16,400? 105,000? 131 1,300 - i 
Colorado КО 507 ? 5.400 ? -- s с 2 В 
Connect с... 1.160 ? 23,800 ? = -- = ~ | 
Бе. ^ -- = x id E ~ " 
Florida 46,300? 620,000? 171 1,370 - я "E 
Georgia 5.100 59,700 = m ш _ 
Hawaii mE -- == ze "e 7 Bi " 
Idaho C 237 3,430 2 -- = 7 | 
Illinois Е 44,7002 384,000 ? 11.100 123,000 - 2: | 
Indiana — 40200? 259,000? 3,830 30,200 - | 
lwa 32,00? 297,000? - - * j | 
anaes fe 16.900 141,000 Е -- E E | 
Kentucky ———000— 44,300 389.000 - -- = Ў | 
Louisiana. m m zx = = Sn ч р б 
Maine Е 1,540 12.200 = - а T | 
Maryland ————00— 13,100? 110,000? - - = Е р 
Massachusetts 1,560? 28100? - ~ = б : 
Michigan —— 15,700? 93,400? 3,860 19,900 - с | 
Minnesota Е 2,720? 332007 1.600 22,400 - 7 | 
Mississippi? _________ 3,080 62,700 5 -- А 7 _ 
Missouri 0 61,800? 460,000? 2,350 17,100 - 7 А 
Montana Hd 1,570 16,600 = -- = И | 
Nebraska 6,130 58,500 = -- x | - 
Nevada mM 2,890 2 36,300 2 - - B | В 
New Hampshire с Es ec xt 25 -- i : 
New Jersey | xs = = zd -- NS _ 
New Mexico u 3,690 21,200 = -- = Йй % 
NewYork . — 19,400 ? 195,000 ? 9,870 114,000 - и ` 
North Carolina 4,110? 59.400 ? _. i -- ба _ 
North Dakota mE E " " m - Еј " 
Ohio SEHEN 40,400 ? 368,000 ? 1,530 11,300 = E _ 
Oklahoma 31,3002 262,000? = = 5 | В 
Oregon ve 22 - -- “= Е = 
Pennsylvania 46.200? 479,000? 10,200 98,800 = g Е 
Rhode Island " _ 5: _ E = А 
South Carolina 2,130 22,000 A = 2,480 ey Р | 
South Dakota — 2,470 14,200 = = - B RE 
Tennessee 38,600 ? 408,000 ? " _ _ - р QS 
Toras =_= 99,7002 708,000? = = = ы | 
Ten "EN 3,430? 29,700? 5: 5 -- 7 Е | 
мЕН - 1,800 ? 17,700 ? = - = j | 
Virginia —— — $30? 189000? m Е En iulii ERO | 
See footnotes at end of table. abc MN VE АВО" 
71.10 RALS 


E 
U.S. GEOLOGICAL SURVEY MIN 


= 


1 


TABLE 6—Continued 


LIMESTONE, DOLOMITE, CALCAREOUS MARL, AND MARBLE SOLD OR USED BY PRODUCERS IN THE UNITED STATES 


IN 2009, BY STATE! 


(Thousand metric tons and thousand dollars) 


| Limestone — — Dolomite Calcareous marl Marble 
Е State MM Quantity | Value 7 Quantity | Value Quantity — Value Quantity 

Washington — — 988 ? 9,150 ? 102 454 = ы = 
West Virginia 11,400 113,000 -- => = is = 
Wisconsin Ка 19,100? 119,000? 117 789 E E E 
Wyoming — 3,420 2 21,800 2 " а: i: = E 
Toa — _ _ _ _ 744000 6620000 4500 — 444900 — 2480 ^ мою $450 - 
-- Zero. 


I — - 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Includes limestone-dolomite reported with no distinction between the two kinds of stone. 


3 А $ - 5 . 
А significant amount of sold or used material was shipped in from other States. 


TABLE 7 


GRANITE, TRAPROCK, SANDSTONE AND QUARTZITE, AND SLATE SOLD OR USED BY PRODUCERS IN THE UNITED STATES 


Alabama | 
Alaska 


Arizona 


Arkansas | 
California - 
Сојогадо | 
Connecticut 
Delaware i 
Florida 


Georgia 


Hawaii 
ldaho 
Illinois 


Indiana 


lowa 


Kansas 


Kentucky ЕЕ 
Louisiana о 
Мате | 
Maryland ——— 
Massachusetts _ 


Michigan 


M linnesota 


—- = - = = — m -—— 


IN 2009, BY STATE! 


(Thousand metric tons and thousand dollars) 


Granite Traprock - | u 
Quantity Value Quantity Value 
2210 20,300 - А 
290 4,270 -- = 
2.310 19,900 -- 2 
6,040 46,300 -- = 
9,780 101,000 4,540 48,900 
4,560 33,800 -- ES 
459 4,900 5,110 56,300 
38,100 417,000 -- = 
-- -- 5,180 88,000 
283 1,390 1,710 8,660 
1,260 12,000 -- -- 
5,160 45,500 3,250 35,900 
3,240 34,000 4,510 46,700 
2,640 32,400 -- -- 


Sandstone апа quartzite’ 


Quantity Value | 
1,220 11,300 
744 7,400 
11,000 84,400 
1,120 11,500 
1,040 8,570 
653 5,930 

404 3,610 

93 1,290 

1,570 21,000 


= 


Value 


781 


6,340 


Mississippi -- = 


See footnotes at end of table. 
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Missouri 
Montana 


Nebraska " 


Nevada 


New Hampshire 
New Jersey 
New Mexico. 


MEN AOK 


North Carolina 
North Dakota 


Ohio 


Oklahoma | 


Огероп 


Pennsylvania 
Rhode Island 
South Carolina _ 
South Dakota 


Tennessee 
Texas — 
Utah 
Vermont | 


Virginia 


Washington 
West Virginia 


Wisconsin 


Wyoming i 


TABLE 7—Continued 
GRANITE, TRAPROCK, SANDSTONE AND QUARTZITE, AND SLATE SOLD OR USED BY PRODUCERS IN THE UNITED STATES 


IN 2009, BY 5ТАТЕ! 


(Thousand metric tons and thousand dollars) 


Data are rounded to no more than three significant digits; may not add to totals shown. 


Includes sandstone-quartzite reported with no distinction betw 


71.12 


BY PRODUCERS IN THE UNITED STATES IN 2009. BY STATE! 


Alabama | 

Alaska mE 
Arizona 
California 
Colorado 


See footnotes at end of table. 


een the two kinds of stone. 


TABLE 8 
SHELL, VOLCANIC CINDER AND SCORIA, AND MISCELLANEOUS STONE SOLD OR USED 


Granite Traprock 

State . Quantity Value Quantity. _ Value 
1.200 101,000 2.160 15.800 

MM | 189 1.430 = E 
mE К 2.720 27,000 1.600 16,700 
Е | 5,770 51.000 8,660 71.800 
ees 1,110 13.00 2,840 45,200 
mE | — 28300 432.000 4,290 66,300 
__ 2810 24,400 = = 

| B 564 4,500 6,930 55.500 
2.780 28,700 5,190 185,000 
200000 13.100 159,000 = Е 
u Н 17,400 258,000 7,130 99,400 
u u _ 885 8,630 5,810 49,000 
| m 1,780 7,880 1,420 67.400 
== 2 . 155.000 — 1,890,000 70,300 957,000 


(Thousand metric tons and thousand dollars) 


Shell 


Quantity 


Value _ 


Volcanic cinder and $ scoria 


_ Quantity 


L 
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Sandstone and quartzite’ 
Quantity 


Value - 


ENT 


_ Vale _ Quantity 
7.380 - 
1,820 - 
1,630 - 

24,400 167 
2,310 - 
3,870 - 
7,350 

113,000 888 

15,000 = 

18,100 = 
9.870 Е 
2,940 j 

10,900 23] 

15.200 202 

13,000 = 

12,300 Е 

EM 
m Miscellaneous stone " 
_ Quantity iN S pe 
"M 844 
1.650 30,600 
2.230 14,800 
| 560 10,700 
6.460 72,900 
862 15.400 


. w 
ЗУЕВ” 


SHELL, VOLCANIC CINDER AND SCORIA, AND MISCELLANEOUS STONE SOLD OR USED 


TABLE 8—Continued 


BY PRODUCERS IN THE UNITED STATES IN 2009, BY STATE! 


(Thousand metric tons and thousand dollars) 


7 Shell Е ЕЕ | Volcanic cinder andscoria ——— Miscellaneous stone 

uu State ШП . Quantity | Value | __ Quantity m Value Quantity | Value — 
Connecticut — — PE -- -- -- -- 1,310 15,500 
Delaware! и tee =- = d -- W W 
Florida — | 414 5,310 = i: 1,670 16,000 
Georgia _ "mex EM -- -- -- -- 855 9,060 
Hawai " e 121 1,540 623 11,500 
Idaho x = = Е 2,180 17,400 
Illinois - -- -- -- 42 245 
Indiana 7 - - - - 89 550 
lowa КИЕ -- - - - 37 270 
Kansas -- -- -- -- 291 2,570 
Kentucky —— unt B у e ES Бе m Ре e 
Louisiana” -- -- -- -- W W 
Maine о | -- " is E 392 3,800 
Maryland ——— | -- -- -- = 784 6,930 
Massachusetts m -- = Б ы 1,230 13,300 
Michigan mE E 5: E m 791 1,960 
Minnesota С = 5 = = 131 1,330 
Mississippi m - -- = Е 45 664 
Missouri -- — -- -- 259 3,830 
Montana m -- -- -~ -- 417 3,800 
Nebraska — — E ER = ER 204 1,230 
Nevada о = Е 149 1,440 4.390 44.000 
New Hampshire — - > " 2 183 1,580 
New Jersey MEE "А = и = 107 908 
New Mexico - -- 290 2,640 1,940 14,800 
New York | = = = - 1,520 15,900 
North Carolina m - E = = 1,810 26,300 
North Dakota z Е 294 1,490 36 183 
Оһо =: к > е 326 4,060 
Oklahoma 2 - 5 = 1,840 14,200 
Oregon | — | БЧ = 4 30 8,310 58,900 
Pennsylvania | = " > =: 6,460 59,900 
Rhode Island — = = ы = 1,820 20,200 
South Carolina. | = = е 2 418 5,520 
South Dakota  — 2 = > ЕР 3 20 
Tennessee — (iti‘it~™S E: 2 = = 454 4,920 
Texas n = 2. = = 7,940 59,200 
Utah - mE i: E S 1,160 6,770 
Vermont 7 E = - - 2,500 24,000 
Virginia DIS MEM 25 = -- -- 1,050 14,200 
Washington —— Е - Е е = 6,220 51,100 
West Virginia m E = E = 36 321 
Wisconsin m m 22 - -- -- 466 2,640 
Wyoming | 5 5 а Е 6,880 34,400 5,710 19,300 
Other 7 = е - -- 6,550 102,000 
_ Total а 5,310 8,170 — 46,700 85,400 806,000 


№ Withheld to avoid disclosing company propriet 


ary data; included with “Other.” -- Zero. 


Data are rounded to no more than three significant digits; may not add to totals shown. 
ЈА significant amount of sold or used material was shipped in from other States. 
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TABLE 9 
CRUSHED STONE SOLD OR USED BY PRODUC ERS IN THE UNITED STATES IN 2009, BY USE! 
lm uel x plc ис 
M (м 
(thousand Value Unit 
Use __ metric tons) (thousands) У 
Construction: _ m 2. 
Coarse aggregate te (+114 у inch): HEN 
"Macadam 1,650 $17,900 $10.83 
ы  Riprap: and jetty y stone S 9,580 99,900 10.42 
Filter stone xc m 3,590 36,600 1021 
_ Other r coarse aggregate | pene БРИ 17,400 195,000 11.22 
. Coarse e aggregate, graded: ЭЕ 
Concrete aggregate, coarse 29,800 292,000 9.82 
С Bituminous aggregate, coarse m Е 19,100 188,000 9.80 
С Bituminous s surface-treatment aggregate nm 6,490 80,300 12.38 
— Railroad ballast о nM s 9,540 88,700 930 
~ Other r graded coarse aggregate m е5 94,700 1,130,000 11.89 
Ее aggregate ( (- ^ inch): Lus MM 
Stone sand, concrete Cu n 4,530 54,300 11.99 
С Stone s sand, t bituminous mix or seal 6,240 62,400 10.01 
Screening, undesignated m Е 9.420 85,800 9.11 
_ Other fine aggregate ва EM 44,300 514,000 11.62 
E Coarse and i fine noo NNNM Е 
__ Graded то d road base ог subbase abd 56.000 420,000 1.50 
E Unpaved road surfacing 12.200 91,900 7.56 
Terrazzo and exposed aggregate Е m 328 8,040 2452 
Crusher cun or fill or waste E S MR 14,900 112,000 149 
NI Roofing granules a m 2,590 313,000 121.27 
Other coarse and fine aggregates __ LESSE m 75,900 728,000 9.60 
_ Other construction materials 6,540 50,200 167 
Agricultural: ee а S 
_ Agricultural limestone __ ee a Е 7,810 74,500 9.53 
. Poultry grit апд! mineral foo food m 970 19,900 20.56 
Other ver agricultural uses ССС 585 21,800 3131 
Chemical and and metallurgical: mM 
_ Cement man manufacture "erm 52.900 276,000 5.21 
_ Lime manufacture tcu С 11,700 101,000 8.60 
— Dead-burned dolomite ee = - Е 
кае 2,490 15,300 6.14 
Chemical stone ОО W W W 
Glass manufacture = 896 22,000 24.59 
Sulfur oxide removal 5.690 45,800 8.05 
Special: 
Mine dusting ог acid water tre treatment 149 7,080 47.53 
_ Asphalt fillers or extenders 687 8,320 12.10 
_ Whiting or whiting substitute w W M 
Other fillers or extenders 7 2.220 35,500 15.99 
Е uses and specified uses not listed 2,220 42,100 dd 
Unspecified: 
Reported 307.000 3,050,000 9.93 
Estimated 346,000 3,020,000 8. 14 
Total or average око ар 0,000 =- 


See footnotes at end of table. 
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TABLE 9—Continued 
CRUSHED STONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES IN 2009, BY USE! 


W Withheld to avoid disclosing company proprietary data; included in “Total or average.” -- Zero. 


1 —— TEN $ 
Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


"Reported and estimated production without a breakdown by end use. 


TABLE 10 
LIMESTONE AND DOLOMITE SOLD OR USED BY PRODUCERS IN THE UNITED STATES IN 2009, BY USE! 


(Thousand metric tons and thousand dollars) 


Limestone” ‘Dolomite 
Use | Оџапшу | Valié | Quantity: Value — 
C onstruction 7 
Coarse apgregate (+12 inch): 
Macadam | 1,200 13,300 16 139 
| — Riprapandjettystone — | 6,960 70,500 204 2,250 
Filter stone — m К 2,260 20,600 107 1,010 
__ Other coarse aggregate | 12,300 120,000 1.070 12,000 
Coarse aggregate, graded: MM 
Concrete aggregate, coarse NEN 19,100 187,000 3.020 22,100 
i Bituminous aggregate, coarse Е | " 10.200 94.900 1,360 13,300 
| | Bituminous surface-treatment aggregate — — ми 3,340 36,000 853 8,560 
Railroad ballast и 2,120 17.900 95 777 
i Other graded coarse aggregate 64,600 691,000 5,110 60,800 
Fine aggregate (- у, inch): 
‘ .— Stone sand, concrete — 1-0 2,400 24,300 84 711 
Stone sand, bituminous mix ог seal Е 2,740 26,100 703 7,210 
Screening, undesignated 5,560 50,300 313 2,380 
: Other fine aggregate ——— 23,600 261,000 3,460 41,600 
: - Coarse and fine aggregates: _ MED 
__ Graded road base ог subbase mE 39.200 284,000 1,830 13,800 
= Unpaved road surfacing mE 8.370 66.800 817 6,340 
_ Тепаг2о and exposed aggregate | 82 1,450 x -- 
Crusher гип or fill or waste = | 8,350 52.400 1.330 10,800 
Roofing granules 325 3,960 " = 
| Other coarse and fine aggregates | Е 44,400 397.000 2,570 20,700 
| _ Other construction materials | С mM 2,550 23,400 30 185 
| Agricultural: | КЕ 
| "Agricultural limestone ———— m 7,050 67,300 732 6,930 
Poultry grit and mineral food NEN Е 814 10,300 -- -- 
| Other agricultural uses MEE MK TER 285 18,000 -- -- 
Chemical and metallurgical: 
С Сетет manufacture Е a 48,900 259,000 -- -- 
Lime manufacture = ИШ 11,600 100,000 ~- - 
_ Dead-burned dolomite manufacture Е = 77 57 S 
. Flux stone НЩ 738 6,440 1,670 7,350 
| “Chemical {ойе MEM ER 0L 227 2,040 zi NS 
Glass manufacture 63 1,260 = > 
Eoo Ios 5,560 43,300 = Е 


sulfur oxide removal. 


See footnotes at end of table. 
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ТАВГЕ 10—С ontinued 
LIMESTONE AND DOLOMITE SOLD OR USED BY PRODUCERS IN THE UNITED STATES IN 2009, BY USE! 


(Thousand metric tons and thousand dollars) 


| Limestone" _ РРА Dolomite 
Use | Quantity _ ovale _ me Quantity — Мав Mict 
Special: ИЧ | PE Min 
Mine dusting. or acid water treatment А » 120 5,970 - Е Mis 
Asphalt fillers or extenders 404 5,550 P 7 Mis 
| Whiting ог whiting substitute 5 | 100 2.600 = ё Мо 
Е Other fillers or extenders 665 1,440 13,900 60 i Mt 
Other miscellaneous uses and specified uses not listed 186 2,540 63 30 № 
Unspecified? mM ы 
"Reported _ али 167,000 1,610,000 14,200 158,000 х 
Estimated С=С ЕЕЕ 242,000 2,030,000 5,990 48,900 à 
— Total p 747000 6,620000 _ 45,700 MM : 
zem. dca M 
!Data are rounded to no more than three significant digits; may not add to totals shown. 0 
"Includes a minor amount of limestone- -dolomite reported without à distinction between the two. ( 
"Reported and estimated production without a breakdown by end use. C 
| 
| 
ТАВГЕ 11 | 
LIMESTONE AND DOLOMITE SOLD ОК USED BY PRODUCERS IN 2009, BY STATE AND USE: 
(Thousand metric tons and thousand dollars) 
| рее тате 
€ oncrete aggregate - _ Bituminous ; aggregate -Roadstone and соу d coverings Riprap and | railroad ballast оше. Ју X 
State | Quantity | Value | Quantity _ Value Quantity Value Quantity Vae _ Qum) — "mi 
Alabama 1,770 15,700 $440 52200 2970 28100 - "a — «e 800 
Alaska | Ё = de me 1 XN 22 -- = d . 
Arizona _ И 3 48 -- -- 3 31 di ~ j pag 
Arkansas 545 4,210 444 4,040 2.050 13,400 144 1,100 1,970 a 
California | w w W W W w w » P" 
Colorado — -- = ү W W W W w b у 
Connecticut —  _ 10 135 29 392 4l 331 w i | - 
Delaware Е 2 =: а T = " " = Йй Ји 
Florida —  — 4,180 76,200 4,430 109.000 3,440 26,700 55 838 T 
Georgia w \ W w W W = D MM 
Hawaii 52 ES _- M m m T = ' А 
аш. кыз ii = -- -- 23 101 e | » 2 
ш P 5.920 56.300 9,170 82,800 5.300 40,400 387 4260 | 60 em 
Mons. 5.060 34,100 6,930 50,100 5.280 33,000 W У дй yi 
lowa 1,160 13,900 705 9,070 6,790 65,300 366 ies wt о 
кале. 368 3,570 945 9,270 1,440 9,400 49 576 ын үй 
ety aa 2,380 21,100 7,590 72,500 3,000 24,900 1,100 11,900 
Louisiana - = Я ү с | 
Maine -- 7 
Maryland be 6 " | x ln > i i 203 jj E 
m TTE . ‚950 18,800 297 2,630 14 И 
See footnotes at end of table. 
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TABLE 11—Continued 
LIMESTONE AND DOLOMITE SOLD OR USED BY PRODUCERS IN 2009, BY STATE AND USE! 


(Thousand metric tons and thousand dollars) 


STONE, CRUSHED—2009 


Concrete aggregate _ Bituminous aggregate _ Roadstone and coverings Riprap and railroad ballas Other construction uses 
State Quantity — Value - Quantity — Vale | Quantity Value Quantity Value Quantity Value 2 
^ Michigan / — 2,820 22.800 1,080 6,950 1,880 13300 119 144250 — 778 5560 
Minnesota” Ww W Ww Ww 444 5,100 W W Ww Ww 
Mississippi? W W W W W W W W W W 
Misouri — 2.170 19,700 930 7,330 6.070 40,400 2.070 16.500 1,490 9,250 
Montana РЯ = " = w Ww № w W Ww 
Nebraska W Ww W W Ww W W № Ww Ww 
«Nevada = m А А = = = - i = ба 
New Hampshire -- -- =- = ss == = is гг 
New Jersey -- -- -- -- - == = A - 2 
,NewMexico > 185 2,090 696 3,320 61 798 T 232 32 253 
“NewYork ——— 3,840 46,500 4,680 54,300 1,620 19,900 168 1.880 3,420 32.200 
' North Carolina W w W w W w № w W W 
North Dakota — а = = =: > z 2 = = - 
Ohio Е 1,070 9,110 6,240 54,000 1,960 14,400 40 429 2.050 15,600 
Oklahoma 3,060 38,400 3480 28,100 771 6,410 149 1,920 1,480 11,000 
Огероп Е Ен de Ee s -- -- -- -- -- -- -- 
Pennsylvania — — 3.760 37,800 7,500 72,900 4.220 39,400 764 8.590 5.210 42,600 
Rhode Island » = = 2 = i с Е: > = 
South Carolina — — w w \ w w w Ы A w w 
South Dakota B а = = =: = = -- > > 
Tennessee — 2,510 34,300 8,480 104,000 2,490 24,000 525 5,370 8,410 81.700 
Texas — Е 6.440 49,200 10,800 — 116,000 8.850 50,100 967 9,070 12,800 — 80,100 
Utah Е = = > 3 12 w W 45 307 
Vermont W W W W 73 430 Ww W 215 1.500 
s Virginia ——— 1,310 15,400 1,780 19,000 1,080 10.400 228 2,870 2,30 24,400 
i Washington mM aa is W W W W xe = $5 == 
West Virginia = 293 2,850 2,230 19,000 1,100 20,800 52 546 405 3,130 
Wisconsin 426 2,820 1,220 6,530 2,220 10,300 494 1,390 2,470 11,600 
Wyoming  — W № w w м - - - 5- 
Pid — || 50 ке 513,000 36.800 900,000 63,500 500.000 8,190 80,900 66.300 549,000 
 Totalwithheld — 1.690 24.200 2,580 43,700 1.200 14,800 1.180 10,600 1,620 35,400 
_ Grandtotal == ^ 51700 537,000 89,300 944,000 64,700 515,000 — 9,370 — 91,500 67,900 585,000 
ME mE Cement manufacture = Agricultural uses . Lime manufacture _ Other uses mE Total _ 
Quantity - Value Quantity _ Value Quantity Value Quantity Value с Value — 
Alabama — ^ 1540 9790 w № У \ 10,100 81.400 30,4005 279,000 
"et о | 580 16,300 W W w \ 2.080 19,700 3,700? 36,800 
Mena E M У № = = 4850 36700 1,400 75,700 
Califomia  — в930 30,400 У У = M 5.810 55800 — 16600? 107,000 
Сой: m M Е - у = 441 4,710 MEME 
: Connecticut —— E = 1 55 = -- W W 1,1603 23,800 
а ~~ M " " № А - 30300 365,000 46,500? 622,000 
Georgia — _ p Ww W E -- 3,010 35,500 5,100 59,700 
Hawai — = -— - -- BE _. = = cot 
See footnotes at end. of table. - 
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TABLE 11—Сопипџед 
LIMESTONE AND DOLOMITE SOLD OR USED BY PRODUCERS IN 2009, BY STATE AND USE! 


(Thousand metric tons and thousand dollars) 


_ Cement manufacture | ~ Agricultural uses Lime manufacture Otheruses у ПТ | 
__ Мае — Quantity Value Quantity Value Quantity Value Quantity Value Quantity _ Vix 
Idaho MEE -- -- W W -- -- W W 237 му 
Minois — .— — W W W W = = 28.800 275,000 55800? SU 
Indiana W W 1,370 7,560 12 60 21.900 146,000 4400} Ж 
lowa о 2.050 4.300 w \ Ww W 19,400 180,000 — 326007 У 
Kansas —— EE W W W W == we 12,100 103,000 16900 141) 
Kentucky ——— W W 354 2,240 W W 20,500 175,000 4430 3" 
Louisiana - "PM == и“ е A 2 = == = - 
иса. _ м w -- - - - 1070 950 154 LM 
а » W W У - = 9,130 75,700 13,100? INA 
Massachusetts РЈ -- -- Е = X z 1.560 28,100 1,560 3 Ж" 
Michigan 2320 4210 120 781 = — 10,00 5800 1940} 10 
Minnesota _ = - 112 1,120 а -- 2,330 27,800 4020} 87 
Mississippi" - - W w = 986 17400 300 +" 
Missouri mu Ww W 548 2,750 Ww w 45,600 354,000 64109 47% 
Montana | 574 7,910 W W W W W W 1570 — 1649 
Nebraska ————— W W 673 8.590 == ы 4,150 38,600 6,130 
Nevada — — W № w w w w 1430 14600 2% ~ 
New Hampshire m T. we == _ __ = = | 
New Jersey 2: E - = = " е = E | 
New Mexico ВЕ - ~ T _ _ 2.700 14 500 3.690 2128 
MED. s ' | Pod 
New York w № 101 1,140 w W 14,800 — 146000 29207 №" 
North Carolina - ЈЕ Ww Ww 2 " 31970 56900 410° 59 
North Dakota 25 ЯЕ ка | = s ў 
т -— d is s - у тапай 
uu RE - - 305 2,560 = 2 30,300 284000 4190 i 
Oklahoma __ W W W Ww " Е 21300 171000 3139 +" 
Oregon T: ts РЕ = " | 
па ышыне j = = e eu 
Pennsylvania _ mM 1,870 24.900 W W w W ЖЕЕ 331,000 56,400: STA 
Rhode Island Е ЯЕ - ш | 
nune о а те == -- -- == ^^ ҮЙ 
South Carolina -- = 56 500 1,730 18,400 2.130 s 
у =т= = = ' T» 
South Dakota 625 1,810 „= E __ B 1,850 12,400 2.470 ‚ ag 
uem ——- W W W W Es E 15.500 154,000 ud 708.0 
X A 
D _________ 11,600 50,300 Ww w w w 47,800 351,000 pie м 
= 1650 14400 М W № w 1,240 — 1060 МУ. 5, 
Vermont m 1800: Г. 
Suo Se | -- W W = == 1,440 15,200 ' ST 
Virginia is ? 15.300 у ЈУ. 
г. - x W W W W 6,790 90,300 , T 
Washington W W ' 1090" 
Me T rm W W W W 355 4,220 | [al 
West Virginia W 11.400 IE 
Wisconsin = i M м - - 6710 60700 д: ee 
UA ыны = - 411 4,320 Е - 12,000 82,800 1977. ји 
Wyoming 677 4.190 _ 250 17,500 um 7 
Total 33400 ^ 169 = ae MM шш Ba ere + а 
Total withheld — ne poss po ss ie о х= 
~ dtu = = oe 4,920 72,400 11,600 99,900 1,000 10,600 — T 
W Withheld to avoid disclosing co 7000. 890 — 104000 — 11600 100000 440000 393000 15- 
Daisareraanded 5 company proprietary data; included in "Total" or “Total withheld." XX Not applicable. — Zero. 
rounded to no more than three significant digits 
A significant amount of sold or used || А в: 
та 
c ини ко kde was shipped in from other States 
по distinction between the two kinds of stone 
3 
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ТАВГЕ 12 


GRANITE, TRAPROCK, SANDSTONE AND QUARTZITE SOLD OR USED BY PRODUCERS IN THE UNITED STATES IN 2009, BY USE! 


(Thousand metric tons and thousand dollars) 


| Sandstone and quartzite? _ 
Quantity 


Granite Traprock 
í Use Quantity Value Quantity D ^ Value 
Construction: i B m BEL 
E. oarse aggregate (+1% inch): Е ЕН 
' Масадат | mE i 158 1.760 164 1.290 
= Riprap and jetty stone | 600 7.690 267 4,190 
__ Filter stone MENU 635 8,270 317 3,580 
^ —— Other coarse aggregate С 1,830 31,300 1,070 19,500 
= Coarse aggregate, graded: mE i 
Concrete aggregate, coarse. E Nu 3,610 40,200 1,390 15,900 
Bituminous aggregate, coarse 3,020 27,200 2,180 19,400 
| Bituminous surface-treatment aggregate | 982 15,700 473 4,400 
__ Railroad ballast MMC 4,090 40,400 1.020 9,520 
"Other graded coarse aggregate о 17,200 260,000 4,480 66,400 
: | Fine aggregate (- % inch): и _ 
Stone sand, concrete 391 4,160 254 6.500 
. Stonesand.bituminous mix or seal = = 1,030 10,000 682 7.100 
Screening, undesignated —————- mE 2,050 21,400 608 4,740 
Other fine aggregate 11,800 143,000 3,390 46,500 
| Coarse and fine aggregates: 
"Graded road base or subbase | 4,250 42,000 3,900 28,400 
Unpaved road surfacing ——— | 370 4,210 686 4,490 
| Terrazzo and exposed aggregate mE 133 2,530 -- -- 
Crusher run or fill or waste 1,840 19,100 919 8,000 
Roofing granules | B = = xx 25 
i Other coarse and fine aggregates 17,600 191,000 5,490 51.100 
| Other construction materials PEN 38 333 8 65 
Agricultural: mE 
| Agricultural limestone nnd | | -- =< = = 
. Poultry grit and mineral food р = Ts ка та 
| Other agricultural uses HS = E = = 
Chemical and metallurgical: M 
| _ Cement manufacture oe x zi © u 
Lime manufacture ——— | BEEN x = $5 zy 
_ Dead-burned dolomite manufacture | NM = т = T 
| Flux stone | | u = 2s "S ЕЕ 
7 Chemicalstone — | HEU = i = & 
| Glass manu facture ; za E y B 
_ Sulfur oxide removal n m = т Е = 
Special: | Е Н | 
Mine dusting or acid water treatment = E ~. i 
| Е Asphalt fillers or extenders | ee = E zi ~ 
__ Whiting or whiting substitute ПРИ = У: 7 ~ 
Other fillers or extenders P = Е ~ 
Other miscellaneous uses and specified uses not listed - 1120 |. 102,000 __ 1,560 211,000 


See footnotes at end of table. 
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457 


Value 


1,190 
11,100 
1,490 
2,860 


8,320 
9,650 
5,290 
1,760 
11,200 


7,490 
5,250 
3.190 
12,700 


19,200 
4,180 
90 
5,930 
183 
8,770 
9,560 
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TABLE 12—Continued 


GRANITE, TRAPROCK, SANDSTONE AND QUARTZITE SOLD OR USED BY PRODUCERS IN THE UNITED STATES IN 2009, BY USE! M. 
(Thousand metric tons and thousand dollars) 
| mE mE m Granite _ Traprock __ Sandstone a and quanti — 
Use Quantity Value _ Quantity Value Qu Quantity У Vale 

Unspecified? ___________ _. | о 
Reported E | 58,100 676,000 22,600 251,000 8,400 p | 
Estimated 24,200 242.000 —— . 18,900 194,000 18,100 — Je | 
Тога! 155.000 |, 890, 000 - |. e. 300 957 ooo 4930 m M 

-- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
?Includes sandstone-quartzite reported with no distinction between the two kinds of stone. 


"Reported and estimated production without a breakdown by end use. 


TABLE 13 
MARBLE, VOLCANIC CINDER AND SCORIA, AND MISCELLANEOUS STONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES 
IN 2009, BY USE! 


(Thousand metric tons and thousand dollars) 


a o nm o aMaMMM 


Miscellaneous 5* stone 


"Marble Volcanic nic cinder and scoria sane 

= m | Use O O o | Quantity - ^ Value | ~ Quantity (0 Vale uc W 

Construction: 

_ _ Coars oarse aggregate (Qr p inch): | m л 
__ Macadam iu - = -- и l6 И 
ШЕ; and jetty sto stone BEEN E 4 67 251 i 
Filter stone 993 25 Ка = == 112 is 

| Other coarse aggregate = ич з -- 10 111 936 n 

Coarse aggregate, graded: = BEEN 

"ilu rere - - - „ am M 

___ Bituminous aggregate, coarse _ SE EM m zu == zs 1.410 su 

___ Bituminous surface-treatment aggregate mE us -- -- " ii id 

. Railroad ballast | | | S " 22 Es -- 2,050 ji 

| Other graded coarse aggregate | са = 96 842 2.230 m 

Fine aggregate (- % inch): ^j 
р оо р р р „ gue · 
И Stone sand, bituminous орати ОЯ Е m С. — 601 ү 
I Screening, undesignated MEM E E - Е 4% ii 
ЕЕ Other fine aggregate —————- _- E 37 482 829 
_ Coarse and fine aggregates: m j| 88 
-Graded road base or ООП _ А Е 4.300 : in 

Unpaved road surfacing = _ К - 1,010 
Terrazzo and exposed aggregate Клара 25 3 250 20 250 57 
Crusher run or fill or waste m За 26 269 1,370 
Roofing granules Е E ЊЕ 
Other coarse and fine aggregates MEE Ж _ 118 1,540 4,540 
‘etc materials NENNEN 149 1.940 137 984 1.820 | 
_ Poultry г grit and mineral food » Е = 2 "m 
Other agricultural uses пи RN u ә 
See footnotes at end of table ИНАН. ЖИН NEN = ail 
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TABLE 13—Continued 


MARBLE, VOLCANIC CINDER AND SCORIA, AND MISCELLANEOUS STONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES 


IN 2009, BY USE! 


(Thousand metric tons and thousand dollars) 


Marble Volcanic cinder and scoria Miscellaneous stone 
Use Quantity ^ Value ~ Quantity Vale — ~ Quantity _ Vale — 
Chemical and metallurgical: DEDE oec es 
_ Cement manufacture m i © = 1,070 4,520 
~ Lime manufacture mM RS = m is $ xs 2 
_ Dead-burned dolomite manufacture m Es 25 й os E x 
Flux stone mm Е es Es is RE = Зи 
Chemical stone B ae E: i = ES 
~ Glass manufacture = oe 2= s == а 
. Sulfur oxide removal m - = Е 128 2,520 
Special: 
| Mine dusting or acid water treatment -- -- -- == = = 
_ Asphalt fillers or extenders mn -- -- = = = ET 
= Whiting or whiting substitute Е -- -- -- -- 73 364 
_ Other fillers or extenders. -- -- -- s 73 454 
Other miscellaneous uses and specified uses not listed _ 2,910 44,600 96 945 341 4,650 
Unspecified:? Е 
Reported = — 5: m 6,970 34,800 29,300 245,000 
_ Estimated m 2,170 24,900 _ 653 6,390 29,600 274,000 
Toa — 5,450 81,700 8,170 46,700 85,400 806,000 
— Zero. 
Data are rounded to no more than three significant digits; may not add to totals shown. 
"Reported and estimated production without a breakdown by end use. 
TABLE 14 
RECYCLED ASPHALT SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE! 
~~ 2008 2009 
—— Quantity i Quantity 
(thousand Value Unit (thousand Value Unit 
State metric tons) (thousands) value metric tons) (thousands) value 
Alabama — ^ 112 $200 $18.62 126 $2,20 $20.02 
Alaska 105 ' 1,770" 16.81" 57 1,200 21.02 
Arizona 137 820 5.99 227 1,370 6.02 
Arkansas m = = E 85 908 10.68 
California ЕО 1,550 ' 12.500" 8и" 1,700 11,600 6.82 
Colorado mM 514° 4,950 9.62 ' 362 4050 11.18 
Connecticut 133 530 3.98 124 517 4.17 
Delaware 2 35 17.50 2 35 17.50 
Florida 415 5.980 14.40" 903 12,300 13.66 
Georgia EN 96 2,70 28.89 196 4280 21.83 
Hawaii 73 1040 1425 73 1,030 — 14.16 
Idaho 88 659 7.49 94 587 624 
See footnotes at end of table. 
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TABLE 14—Continued 
RECYCLED ASPHALT SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE! 


2008 2009 mE 
i Quantity и Quantity D 
(thousand Value Unit (thousand Value Unit 
u State — , metric tons) (thousands) value metric tons) (thousands) маше — 
Minis з 8200 — — өл A46 — 1250 657 
Indiana — 172 ' 1,640 ' 9.54 ' 225 1,870 8.30 
ома 37 290 7.84 26 209 В.И 
Kansas 1,140 30,900 27.02 ' 1,290 33,200 25.74 
Kentucky _ 49 928 18.94 49 928 18.94 
Louisiana Е 147 908 6.18 134 757 5.63 
Maine 176 1,380 7.82 139 1,130 8.14 
Maryland - m 194 999 5.15 145 702 4.84 
Massachusetts u 305 1.960 6.42 287 2,410 840 
Michigan Т8: 315 1,540 4.88 532 3,010 54] 
Minnesota 805 ' 7,240 ' 8.99 ' 528 5,430 10.29 
Mississippi — FEE 81 1.570 19.35 136 1,780 13.09 
Missouri BEEN 208 922 4.43 164 693 42 
Montana — 75 338 4.51 8 89 11.13 
Nebraska | 32 745 23.28 83 1,090 13.14 
Nevada 49 275 5.61 275 1,500 5.4 
New Hampshire 0 256 3.420 13.34 296 3,480 11.74 
New Jersey о 154 1,120 7.24 155 1,350 8.70 
New Mexico — _ 195 1,410 7.25 771 9,850 12.78 
NewYork — — 256 1,630 6.36 380 2,840 "m 
North Caroling — —  — 318 2,300 7.23 874 7,850 8.98 
NothDakoa — —  — — 28 126 4.50 40 450 11.25 
Ohio _ — 68 249 3.66 179 1,090 ay 
Oklahoma п 103 1,540 14.98 118 1,570 D 
Oregon "e 235' 1,940 ' 8.26 ' 216 1,580 и 
Pennsylvania о 1.120 10,700 9.54 1,020 10,100 ~ 
Rhode Island — — —  — 69 920 13.33 66 202 и 
South Carolina ц 191 ' 4.010: 21.02 ' 204 4.420 n6 
South Dakota — 80 446 5.58 120 751 jz 
Tennessee oa oaan 54 409 7.57 197 1,450 i 
Do AOT 700 7.280 10.40 616 4,650 bi 
Utah TM 431 ' 2,440 ' 5.66 ' 234 1,560 86 
qo; NN 30 242 8.07 28 425 E. 
Miis se алк; 955 1,310 ' 1.37' 233 2.980 p 
asnington et 
Wes n > | d 1,080 5.53 168 i К 
oe AR 747 4.980 6.67 624 4,290 Ы 
УЧЕ peter "C 29 — з 12.41 14 NEL LE 
_ ~ 25: total or average 14,100 ' 141,000" — 999* 600 169.000 | 
. Territory 
Puerto Rico 5 
pU ER. NENNEN. ERE. NER Ur 
пољ а М Г о — M90 Юю шы 
1 
Data are rounded to по more than three significant digits, except unit value; may not add to totals shown. 
‚№ 
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ТАВГЕ 15 
RECYCLED CONCRETE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE! 


2008 2009 
Quantity S — Quantity ——— 5 
(thousand Value Unit (thousand Value Unit 

"E State metric tons) (thousands) value metric tons) (thousands) value 

Alabama 45 $317 $704 ENT $37 5739 
Alaska IN | 64 ' 304" 475' 25 124 4.96 
Arizona mE 192 1,050 5.48 70 485 6.93 
Arkansas NE -- -- -- 42 193 4.60 
California ҺЕ 2,270 ' 17,000" 751' 1,770 14,300 8.07 
Colorado BED 767 5.010 6.53 644 4,500 6.99 
Connecticut MEN 90 310 3.44 41 328 8.00 
Delaware - nmm 7 75 | 1071 7 75 10.71 
Florida ИОН 233 3,640 15.63 424 4,830 11.40 
Georgia mE 10 57 5.70 83 274 3.30 
Hawaii 23 252 1096 22 215 9.77 
Idaho MEN 27 190 7.04 32 192 6.00 
Шипово - m 1,410 10,600 7.55 1,180 8,820 7.51 
Indiana — 105 717 6.83 139 152 541 
lowa — | 34 248 7.29 28 238 8.50 
Kansas | mM 25 311 12.44 297 2.230 7.51 
Kentucky 440 4,370 9.93 441 4,370 9.92 
Louisiana 29 434 1497 7 71 10.14 
Мате BEEN 28 163 5.82 39 294 7.54 
Maryland MEM 254 1,160 4.55 389 2,030 5.21 
Massachusetts MM 300 2.260 7.55 192 1,610 8.39 
Michigan — 520 2,520 4.85 1,010 7,180 7.13 
Minnesota 1,290 6,850 5.30 765 4,700 6.14 
Mississippi 71 1,540 — 21.75 71 1,550 21.82 
Missouri | 2 2.00 | 2 2.00 
Montana 81 378 4.67 20 155 7.75 
Nebraska i 98 877 8.95 122 1,120 9.19 
Nevada 151 804 5.32 93 560 6.02 
New Hampshire 11 93 8.45 12 109 9.08 
New Jersey _ | 381 2,740 7.19 583 4,730 8.11 
NewMexio —— 171 1840 10.74 | 2 2.00 
New York MEER 399 ' 2,850" — 715' 338 2,620 7.75 
North Carolina ш 139 1810 — 13.03 143 1,850 12.94 
North Dakota 9 61 6.78 17 187 11.00 
Ohio 225 1,590 7.05 337 2,230 6.61 
Oklahoma __ 225 2.940 13.08 224 2940 13.13 
Oregon 80 747 9.34 101 882 8.73 
Pennsylvania - m 429 2,350 5.48 420 2,450 5.82 
Rhode Island 32 301 9.41 127 176 1.39 
South Carolina Е 235 3,400 14.46 216 3,630 16.81 
South Dakota — 158 699 4.42 109 534 4.90 
Tennessi B я d = 25 149 5.96 
Texas 1,660 12,400 7.49 859 6,750 7.86 
Utah 381 ' 3060' 8.04" 223 1,890 8.48 


See footnotes at end of table. 
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ТАВГЕ 15— Continued 
| 
RECYCLED CONCRETE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY STATE 


Ей 


2008 2009 
| Quantity mnm Quantity 
(thousand Value Unit (thousand Value Unit 
State metric tons) (thousands) value metric tons) (thousands) value 
Wemont. . — = 75 8 $506 22 102 464 
Virginia ON 588 5,440 9.25 631 5,680 901 
Washington mM 407 2,220 5.46 216 1330 — 6M 
West Virginia - = E А - 2 
"Wisconsin - mM un 645 3,580 5.55 Žž 369 1,940 5.24 
Wyoming (026. — 1640 695 59 x9 575 
7 US. total or average 15.000 ' 112,000! — 747' 13,000 102.000 783 
nd Territory i 
СО - n " 2 z Е 
| Grand total ог average Э 15.000 ' БЭ 112.000 i | 7.45 r __ 13,000 102,000 7.83 


ma ms 


"Revised. -- Zero. 


'Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 


TABLE 16 
| 
CRUSHED AND BROKEN STONE OPERATIONS IN THE UNITED STATES IN 2009, BY STATE 


RM 
———— processing plants 
Active Active Dredging mE Stationary Nee — 

State operations quarries operations Stationary Portable and portable = 
‘Alabama 84 | 77 СЕ ET 9 ? | 2 
‘Alaska — 28 28 -- 6 16 2 " 6 
Arizona m 70 70 - 31 28 ? j ) 
Arkansas | 89 91 -- 40 36 1 25 
Califoma 164 151 l 85 37 12 : | 
Colorado 47 49 = 15 19 : 
Connecticut 39 38 М 21 15 2 | 
Delaware nM 6 -- -- -- ке E и 24 
Florida 118 97 3 43 40 | | 
Georgia 93 83 2 72 6 l : 
Hawaii о 30 30 E 1! 17 l Ё 
Idaho В 46 76 = 10 28 l | 7 
Illinois | 161 140 = 80 50 l у $ 
Indiana mM 102 95 z 84 3 3 И ) 
lowa — 183 216 | 29 146 2 | ; 
Kansas 86 100 -- 24 50 6 | 2 
Kentucky 90 88 du 69 10 9 Я 
Louisiana m 24 4 ЕЖ 2 1 1 | 
Мате | 27 23 = 14 6 3 И 
Maryland 42 29 E 22 4 1 i 
Massachusetts 43 42 = 29 8 4 И 
Michigan _ 42 42 Š 22 7 | 
Minnesota 53 60 = 12 29 1 i 18 
Mississippi 24 6 = 4 | | р 
Missouri 225 230 _ 129 16 13 : - 
Montane 25 42 2 8 17 " | 
Nebraska — _ 17 13 2 7 3 l : 
фы 2 30 -- 19 EX sud 
See footnotes at end of table. 
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TABLE 16—Continued 


CRUSHED AND BROKEN STONE OPERATIONS IN THE UNITED STATES IN 2009, BY STATE! 


__ Processing plants 


Active Active Dredging Stationary None ог | 
2 State operations quarries operations Stationary Portable and portable unspecified 
New Hampshire ——— в 282 6 | ШЕ 
New Jersey _ 25 20 -- 12 ] 6 | 
NewMexico — 49 48 = 12 31 2 3 
New York I 134 152 | 87 27 14 2 
North Carolina 128 113 Е 100 10 2 = 
North Dakota — ^ 10 8 - И 7 5 | 
Оһо MEM 112 101 > 69 21 8 3 
Oklahoma | 77 77 = 56 12 4 3 
Oregon = 171 185 2 49 112 3 3 
Pennsylvania — 262 260 5 195 28 | 20 
Кћоде 15!апа 8 6 m 6 a " y 
South Carolina 44 32 -- 28 | 3 = 
South Dakota MEM 10 8 = 8 = = 22 
Tennessee — 134 130 $ 116 10 І 3 
Texas 7 268 252 53 141 74 12 6 
Uah о 31 35 = 12 15 ы 2 
Vermont _ 45 44 is 21 16 3 4 
Virginia 126 105 - 86 7 6 l 
Washington 131 143 - 45 59 6 15 
West Virginia - 44 40 = 33 2 3 | 
Wisconsin — 152 210 -- 49 87 4 6 
Wyoming 28 — 26 ES oun. 15 _ 3 -- 
Total —— _ 4,004 3.968 8 2.099 1,213 186 121 
-- Zero. 
Includes recycling plants. 
TABLE 17 
U.S. EXPORTS OF CRUSHED STONE IN 2009, BY DESTINATION! 
EE Е | Limestone 
for cement Chalk, Granules, 
Destination Limestone manufacturing = crude © chippings Other - 
North America metric tons 24,700 662,000 1,610 112,000 423,000 
South America — do. 820 1,980 = 270 1,470 
Europe an одо. 181 4,070 49 421 3,580 
Азїа до 79 13,200 55 2,380 2,740 
Oceania do. x 34 39 — 51 
Middle East do. - Е ~ : p 
Africa do. - EA i 4,570 56 
Total 2 
—— Quantity do. 25,800 681,000 1,750 120,000 433,000 
Value С thousands $2,430 $17,000 $2 $21,800 $17,000 


do. Ditto. -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 
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Sales 
_ yards 


Total 
1,220,000 
4,550 
8,310 
18,500 
124 
2,790 
4,660 


1,260,000 
558,300 


71.25 


TABLE 18 
U.S. IMPORTS OF CRUSHED STONE AND CALCIUM CARBONATE FINES, BY ТҮРЕ! 


2008 2009 EE 
a Quantity. ME Е Quantity 
(thousand) Value, c.i.f.? Unit (thousand) Value, c.i.f Unit 
Type metric tons) (thousands) value metric tons) _ (thousands) — value 
Crushed stone and chips: o Е 
“Limestone 0 | 11,700 $96,100 588.24 3,900 $36,900 94 
_ Limestone for flux or cement manufacturing | 1,880 20300 1077 1,040 9490 93 
Other 7,260 112.000 — 1539 7,260 12500 ПЛ 
ШЕР ог ауегаре МОИ 20,800 mE 228,000 | XX 12,200 171,000 XX 
Calcium carbonate fines:” 
= Natural chalk о mE 90 2540 28.07 25 1300 — 535 
-Calcium carbonates, other chalk — | 1.430 1,149.68 2 160 93 
^ Total or average — о Т 9] | 3960 XX | 27 290... 
_ Grand total or average mE 20,900 232,000 XX 12,200 174000 _ M 
XX Not applicable. nM | и 
!Data are rounded to no more than three significant digits, except unit value; may not add to totals shown. 
"Cost, insurance, and freight value. 
*Excludes precipitated calcium carbonate. 
Source: U.S. Census Bureau. 
ra 
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b: 


2009 2008 
ЭКЕ 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
10 10 
11 11 
12 12 
13 13 
14 52 
15 15 
16 16 
17 22 
18 18 
19 20 
20 14 
21 24 
22 25 
23 17 
24 23 
25 19 
26 21 
27 27 
28 33 
29 29 
30 38 
31 28 
32 26 
33 30 
34 44 
35 36 
36 59 
37 35 
38 82 
39 39 
40 37 
41 40 
42 50 
43 31 
44 32 
45 42 
46 46 
47 41 
48 45 
49 57 
50 43 


— мо in the top 100 producers of crushed stone in the United States in 2008. 


TABLE 19 


THE TOP 100 PRODUCERS OF CRUSHED STONE IN THE UNITED STATES IN 2009! 


-_—— - " 


| Rank 


Vulcan Materials Co. 
Martin Marietta Aggregates 
Lehigh Hanson, Inc. 
Oldcastle Materials, Inc. 
СЕМЕХ S.A.B. de СМ. 
Lafarge North America Inc. 
Rogers Group, Inc. 


Company 


Holcim Group/Aggregate Industries Management, Inc. 


Carmeuse Lime & Stone 


New Enterprise Stone & Lime Со., Inc. 


Chemical Lime Co. 

Luck Stone Corp. 

Dolese Bros. Co. 

U.S. Forest Service 

Ash Grove Cement Co. 
Ready Mix USA Holding Co. 
Mulzer Crushed Stone, Inc. 
Buzzi Unicem USA Inc. 
Fred Weber, Inc. 

Texas Industries, Inc. 

Eucon Corp. 

National Lime & Stone Co. 
MDU Resources Group, Inc. 
The H&K Group 

Graymont Ltd. 

Vecellio & Grogan, Inc. 
Mississippi Lime Co. 

Titan America LLC 

Tower Rock Stone Co. 
Bureau of Land Management 
Eagle Materials Inc. 


Texas Crushed Stone Со., Inc. 


Boxley Materials Co. 
Colas Inc. 

Franklin Industries, Inc. 
Capitol Aggregates, Ltd. 
3M Co. 

Mitsubishi Cement Corp. 
Omya Inc. 

ESSROC Cement Corp. 
Wake Stone Corp. 
Glenn O. Hawbaker, Inc. 
Hunter Industries, Inc. 
CalPortland Co. 


Schildberg Construction Co., Inc. 


Hoover, Inc. 

American Infrastructure 
Great Lakes Aggregates, Inc. 
Hinkle Contracting Corp. 
Irving Materials, Inc. 


'In descending order of tonnage produced. 
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Rank 
2009 2008 
51 51 
52 69 
53 47 
54 54 
55 64 
56 63 
57 49 
58 55 
59 46 
60 73 
61 74 
62 65 
63 58 
64 62 
65 48 
66 94 
67 70 
68 91 
69 67 
70 56 
71 53 
72 60 
73 79 
74 — 
75 68 
76 78 
77 — 
78 87 
79 83 
80 66 
81 80 
82 — 
83 86 
84 88 
85 — 
86 95 
87 61 
88 98 
89 85 
90 100 
9] 92 
92 75 
93 71 
94 72 
95 96 
96 — 
97 — 
98 — 
99 — 
100 93 


Сотрапу 


McGeorge Contracting Co. 
Mining International LLC 
Anchor Stone Co. 

The Kraemer Co. 

Laurel Sand & Gravel, Inc. 
The Heritage Group 

Norris Aggregate Products Co. 
Trap Rock Industries, Inc. 
Mathy Construction Co. 
Columbia Quarry Co. 

Pete Lien & Sons, Inc. 

ISP Minerals, Inc. 
Maryland Materials, Inc. 
Alamo Cement Co. 


Stavola Construction Materials, Inc. 


RiverStone Group, Inc. 
Imerys 

Wendling Quarries Inc. 

The Melvin Stone Co. 

Greer Industries, Inc. 

Granite Construction, [nc. 
МОО Aggregates, Inc. 

Pine Bluff Sand & Gravel Co. 
The DePaul Group 


United States Lime and Minerals, Inc. 


Unimin Corp. 

Jobe Materials, L.P. 

Basic Energy Services, Inc. 
Midwest Minerals, Inc. 
Bruening Rock Products, Inc. 
Graniterock Co. 

Pounding Mill Quarry Corp. 
N.R. Hamm Quarry, Inc. 
Laurel Aggregates, Inc. 


Votorantim Cement North America 


Snyder Associated Cos., Inc. 
Palm Beach Aggregates, Inc. 
Syar Industries Inc. 

Kerford Limestone Co. 


B.V. Hedrick Gravel & Sand Co,, Inc. 


River Products Co., Inc. 
Chantilly Crushed Stone, Inc. 


Leo Journagan Construction Co. 


BMC Aggregates, L.C. 
Weldon Materials, Inc. 


Paul Niemann Construction Co. 


Ronnie Duffield Gravel Co. 
Frontera Materials, Inc. 
Mertens Construction Co., Inc. 
Glasgow, Inc. 
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STONE, DIMENSION 
By Thomas P. Dolley 


Domestic survey data and tables were prepared by Samir Hakim, statistical assistant. 


U.S. production of dimension stone in 2009 was estimated to 
be 1.62 million metric tons (Mt) valued at $328 million, which 
was a 10% decrease in tonnage and a slight increase in value 
compared with those of 2008 (table 1). Exports decreased in 
value by 27% to $48.3 million, and imports for consumption 
decreased in value by 37% to $1.35 billion. The value of 
apparent consumption was estimated to be $1.6 billion in 
2009, which was a 32% decrease compared with that of 2008. 
Trade data in this report are from the U.S. Census Bureau. All 
percentages in the report were computed using unrounded data. 

In recent years, most dimension stone has been used in 
construction applications, with the largest portions being sold or 
used as ashlars and partially squared pieces, curbing, flagstone, 
and rough block for building and construction. Monumental 
stone, another major type, includes memorials of various kinds. 

Dimension stone is a natural rock material quarried for the 
purpose of obtaining blocks or slabs that meet specifications as 
to size (width, length, and thickness) and shape. Color, grain 
texture and pattern, and surface finish of the stone also are 
normal requirements by both customers and the stone industry. 
Durability (a time measure of the ability of dimension stone to 
endure and maintain its essential and distinctive characteristics), 
strength, and the ability of the stone to take a polish are other 
important selection criteria. 

Although various igneous, metamorphic, and sedimentary 
rocks are used as dimension stone, the principal rock types are 
granite, limestone, marble, sandstone, and slate. Other varieties 
of dimension stone that are normally considered to be special 
minor types include alabaster (massive gypsum) and soapstone 
(massive talc). A more detailed discussion describing specific 
types of dimension stone can be found in the 2007 dimension 
stone Minerals Yearbook chapter. 


Production 


Dimension stone production data for the United States 
are derived by the U.S. Geological Survey (USGS) from a 
voluntary canvass of U.S. quarry producers of rough and 
dressed dimension stone. Of the 239 dimension stone-producing 
operations included in the survey for 2009, 132 (55%) 
responded, which represented 52% of the tonnage; the 
remaining tonnage was estimated based partly on prior years' 
reporting and partly on employment data provided by the Mine 
Safety and Health Administration (MSHA). 

Data in this report cover rough crude quarried stone, 
irregular-shaped and rectangular blocks, and more highly 
processed stone. A number of other terms also are used to 
describe further processing, such as “worked,” “dressed,” 
"finished," and “manufactured.” These and other terms used 
by the dimension stone industry describe such features as the 
mineral composition of the rock, the shape of the product, the 
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method of finishing a stone, and the type of finish applied. No 
adjustments are made in the data to account for the sometimes 
substantial losses in processing rough stone into dressed stone. 
Sold or used data are considered to be equivalent to production 
because changes in stocks are not surveyed. 

[n 2009, limestone accounted for 548,000 metric tons (t) 
(34%) of the total domestic dimension stone production of 
1.62 Mt, followed by granite (29%), miscellaneous stone 
(19%), sandstone (15%), marble (2%), and slate (196). Granite 
accounted for about $111 million (3496) of the $328 million 
total domestic production value, followed by limestone (3294), 
miscellaneous (15%), sandstone (1196), marble (4%), and slate 
(4%). 

Production of dimension stone was reported in 37 States. 
Leading producer States were, in descending order by tonnage, 
Texas, Wisconsin, Indiana, Georgia, and Vermont. These States 
accounted for about 56% of domestic production. Leading 
producer States were, in descending order by value, Texas, 
Indiana, Vermont, Wisconsin, and New York. These States 
contributed about 52% of the value of domestic production 
(table 3). 

The top five producing companies were Buechel Stone Corp. 
in Wisconsin, Champlain Stone, Ltd. in New York, Eden Stone 
Co. Inc. in Wisconsin, Mezger Enterprises Inc. in Texas, and 
Swenson Granite Co. LLC in New Hampshire and Vermont. 
These companies produced about 27% of domestic production 
in tonnage and about 23% of production value. The leading 14 
companies accounted for 50% of total domestically produced 
tonnage and 50% of the value. 

Rough stone blocks split or cut from a quarry face are 
transported to processing plants that typically are located at the 
quarry site, at least for preliminary sizing. Further dressing, 
which includes final sizing and finishing operations, such as 
decorating, edging, and polishing, also may be done at the 
quarry site. 

Granite. —Dimension granite was produced by 45 companies 
operating 74 quarries in 18 States. Production was 469,000 t 
valued at $111 million. Granite production tonnage increased by 
1% and the value increased by about 4% compared with those of 
2008. The top five producing States were, in descending order 
by tonnage, Georgia, Vermont, North Carolina, Massachusetts, 
and New Hampshire. Georgia accounted for 30% of the tonnage 
and 10% of the value of U.S. granite production (table 4). 

Champlain Stone Ltd., Cold Spring Granite Co., Fletcher 
Granite Co., North Carolina Granite Corp., and Swenson 
Granite Co. LLC, which were the leading producers, accounted 
for 6096 of U.S. granite production by tonnage and 73% of U.S. 
granite production by value. 

Limestone.—Dimension limestone was produced by 37 
companies from 50 quarries in 12 States. Production decreased 
in 2009 by about 9% to 548,000 t from 603,000 t in 2008. 
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The value increased by 21% to $106 million in 2009 from 
$87.9 million in 2008. The top four producing States Were, in 
descending order by tonnage, Texas, Indiana, Wisconsin, and 
Arkansas. Indiana, Texas, and Wisconsin combined produced 
87% of the U.S. tonnage and 81% of the value (table 5). 
Buechel Stone, Elliott Stone Co. Inc., Indiana Limestone Co., 
Mezger Enterprises, and Victor Oolitic Stone Co., which were 
the leading producers, accounted for 51% of all U.S. limestone 
tonnage and about 42% of the value. 

Sandstone. —Dimension sandstone was produced by 57 
companies that operated 70 quarries in 16 States. Production 
decreased by 28% to 248,000 t in 2009 from 346,000 t in 2008. 
The value decreased by 27% to $36.7 million in 2009 from 
$50.2 million in 2008. The top five producing States were, 
in descending order by tonnage, Arizona, Oklahoma, Ohio, 
Pennsylvania, and Arkansas (table 6). 

Cornerstone Materials LLC, Drake Stone Products Inc., 
Flagstone Heights Inc., Harley Gray Stone Co., and Jude Stone 
Quarry Inc., which were the leading producers, accounted for 
about 45% of the tonnage and 41% of the value of domestic 
production. 

Marble.—Marble was mined by five companies that operated 
six quarries in five States. Production tonnage decreased by 17% 
in 2009 to 35.300 t valued at $12.8 million from 42.600 t valued 
at $15.1 million in 2008 (table 10). Georgia was the leading 
producing State, followed by Vermont, Tennessee, Colorado, 
and Wisconsin. The leading producers were Georgia Marble Co. 
(a subsidiary of Polycor Inc.) and Vermont Quarries Corp. 

Slate. —Slate was produced by 16 companies that operated 
21 quarries in 6 States. Production decreased by 19% to 21.600 
t in 2009 from 26,900 t in 2008. The value decreased by about 
20% to $14 million in 2009 from $17.5 million in 2008 (table 
12). The top producing States were Vermont, New York, and 
Pennsylvania. The leading producers were Newmont Slate Co., 
Inc., Ritchie Bros. Slate Co. Inc., and Western Slate Inc. 


Consumption 


For the purposes of this report, apparent consumption is 
calculated to be production plus imports for consumption 
minus exports; changes in industry stocks are not considered 
because such data are not available. Value data are used in the 
apparent consumption calculation because tonnage data are not 
available for imports and exports. Overall, the value of apparent 
consumption of dimension stone in the United States was 
estimated to be $1.6 billion in 2009; this was a 32% decrease 
compared with that of 2008. 

Rough stone represented about 53% of the tonnage and 40% 
of the value of all dimension stone sold or used by domestic 
producers, which included exports. The leading uses of rough 
stone, by tonnage, were in building and construction (4796), and 
in irregular-shaped stone (3096). Dressed stone represented 47% 
by tonnage and 60% by value of the total stone sold or used. 


The leading uses within dressed stone, by tonnage, were in other 


uses (including panels and veneer, tile, blackboards, exports 
unspecified uses, structural and sanitary, and unlisted uses) | 


(27%); ashlars and partially squared pieces (24%); | 
(19%) (table 7). pieces (24%); and curbing 
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Uses for the different varieties of dimension stone varied 
considerably. The major uses of granite sold or used in 200, 
by tonnage, were in curbing (29%), monumental rough stone 
(28%), rough blocks for building and construction (18%), and 
їп other rough stone, including exports and unlisted uses (mi) 
(table 8). Primary uses of limestone, by tonnage, were in ough 
blocks for building and construction (37%), and in dressed 90 


Th 
for ashlars and partially squared pieces (24%) (table 9). мшш | s 
uses of marble, by tonnage, were in rough stone, other uses Ыы 
(including monumental stone, and unlisted and unspecified ue | ај 
(4196), and dressed stone (32%) (table 10). Primary uses of e 
sandstone, by tonnage, мете in dressed stone for flagging у, 
and in rough blocks for building and construction (27%) (at о] 
11). Dimension slate sold or used by producers in the United д 
States in 2009, by tonnage, Was principally for roofing (7 veal 
flagging (17%), and other uses (7%) (table 12). not 
unt 
Prices 
Ке 


The average 2009 value for dimension stone was $202 per 
metric ton, a 13% increase from 7008 based on the USGS 
canvass. The average unit values for different types of | 
dimension stone were granite, $237 per ton; limestone, $195% 
ton; marble, $363 per ton; sandstone, $147 per ton: and E 
$646 per ton. Available price data show considerable ан 
Prices are substantially different not only for the kind of : | 
but also for the appearance of the same kind of stone. Co 0, 
grain structure, and finish contribute significantly to price 


marketability. 
Foreign Trade 


Exports.—n 2009, the value of total exports of 
stone decreased by 27% in value to $48 million comp? 
with those of 2008; granite accoun alate 
value. The largest share of granite was exp : diei 
13). Although unreported, а significant amount ol gr 
probably exported back to the U.S. market. = 

Imports.—The value of imports for consumption T. 
dimension stone types decreased by 37% in 2009 10 >” 
billion (table 1). Brazil was the leading sour 
granite in 2009, accounting for 3 
continued to be a major source of granite, ve impor 
granite imports by value. Other important 29 їз 7008. 
included Italy (14%) and India (13%) (table 14). nade 
China superseded Italy as a major source 0 rou -— 
marble import tonnage, but not value (tables 15, ^^ 
imported dimension stone are listed in table 2 


World Review 


World dimension stone production, 
States, was estimated to be approximately aductor 
Although there was probably some small-sc? оп ston 
in the majority of the world's nations, diens s The V 
produced and officially reported in about : ending orde! 
five producing countries in 2009 were, in des and thes 
by tonnage, China, India, Turkey, Iran, ап | d producti?" 
countries accounted for about 71% of the wor 


=. 
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jlobal production of dimension stone was unchanged in 2009 
compared with that of 2008. The United States ranked 10th in 
vorld production of dimension stone in 2009 (Napoli, 2010, 
р. 63). 


| 
Jutlook 


| The global economic downturn that commenced in late 

‘008 and continued through 2009 had a negative effect on 

о domestic and international sectors of the dimension stone 
ndustry. U.S. apparent consumption, production, exports, 

ind imports of dimension stone all declined. The economic 
lownturn resulted in decreased demand for the use of stone in 
oth commercial and residential applications in 2009. Increased 
ictivity was observed in the U.S. dimension stone industry by 
'earend 2009 and continuing into 2010. Industry observers did 
1ot anticipate a recovery of the global dimension stone industry 
intil 2010 (Napoli, 2010). 
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TABLE 1 


SALIENT U.S. DIMENSION STONE STATISTICS! 


(Thousand metric tons and thousand dollars) 


| 2005 2006 _ 2007 | 2008 | 2009 
Sold or used by producers: 

Quantity (02000. 1,850 1.920 1800 — 1,620 
| Vale — M 329,000 334,000 346000 326,000" 328.000 
Exports, value 66,100 76.000 _ 74,300 65,700 48,300 
Imports for consumption, value 2,180,000 2,500,000 2,540,000 2.150.000 1,350,000 


"Revised. 


'Data are rounded to no more than three significant digits. 
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TABLE 2 
U.S. IMPORT DUTIES ON DIMENSION STONE 


Tariff item 


——— С 


Slate, rough blocks or г slabs Е 


Rough blocks or slabs of marble, t travertine, other calcareous 


monumental ог building stone: 


. Marble and travertine: 


Crude or roughly trimmed 


Marble, merely cut. 


‘Travertine, merely cut 


~ Other calcareous stone alabaster 


Rough blocks or slabs of granite, porphyry, basalt, sandstone, 


other monumental or building stone: 


_ Granite: 


NTR: Non-NTR/ 
НТ$' code January 1, 2000 _ January |, 2009 _ 
2514.00.0000 : Free - (00 Shad ad valorem. 
2515.00.0000 | 
^ 2515.11.0000 _ Free $22.95 per cubic meter. 
i 2515.12.1000 — do. _ 13% ad valorem. _ 
2515.12.2000 3. 0% ад valorem | _ 50% ад valorem. 
251520.0000 | dos 9p um 
2516.00.0000 
"^^^ 25161.0000 — Free $8.83 per cubic metet. _ 


Crude ‘or roughly trimmed 


"  Merelyc cut 


: 3516.12.0000 


Sandstone: 


C rude or roughly trimmed 


© Merely cut 


Other monumental or building stone 


2516.21.0000 


/3516.22.0000 


2516.90.0000 


Setts, curbstones, flagstones 


6801.00.0000 - 


Worked monumental or building stone: 


Tiles and cubes under 7 centimeters square, granules 


Other stone and articles with а! flat or even surface: | 


Marble, travertine, and alabaster: 


6802.00.0000 


6802.10.0000 | 


6802.21.0000 


> 8% ad valorem 


D à 8% ad valorem _ 


4.8% ад valorem _ 


С 60% ад valorem. EE 


Free $5.30 per c cubic meter. _ 
3. 0% ad j valorem _ 505: ad уа! valorem. unus 
do. Do. 


EREMO 


—— 


60% ад valorem ____ 


40% ад valorem. — 


50% a ad valorem. 
13% ad valorem. ___ 

50% ad valorem. Жее 
60% ай | valorem. XN 


30% а ай valorem. 


жан 


15%: ад valorem. _ 


—— 


EX ad ‘valorem. _ MY 


a S | 6802.21.1000 4.2% ad valorem _ 
- Other B 6802.21.5000 1 9% ad valorem _ 
Other calcareous stone u | 6802 22.0000 — 4.996 ad valorem _ 
_ Granite mE - 7 6802.23.0000 3.7% ad valorem _ 
_ Other stone Е ^ 7 02.29.0000 6.0% ad valorem _ 
Other: 
uU Marble, travertine, and alabaster: - — ^ — 6892.91.0000 
_ Marble: mE ере due 
Slabs A Ина — 7^  680291.0500 2.5% ad valorem _ 
One u | | 02.91.1500 4.9% ad valorem _ 
Travertine: ВАЕ fs 


Travertine articles s of subheading 6802.21. 21.1000 that have | 
been dressed or polished, but not further worked 


6802. 91.2000 


/— Other 


6802.91. 2500 


Alabaster 


6802.91. 3000 - 


_ Other calcareous stone 


с 6802. 92.0000 _ 
____ Огапне _ 6802. 93. 0000 | 
, Other stone m 6802.99.0000 | 
Worked slate and articles: Е 6803.00.0000 
Roofing slate u 6803.00.1000 
_ Other -—————— P nia Miren 
== 6803.00.5000 
Do., “йо. Ditto. ее с 


‘Harmonized Tariff Schedule of the United States. 
^Normal trade relations. 
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pue 


3.3% ad valorem. 


(4 2% ad valorem. 50% ад valorem. _ 

3. 7% ад valorem _ | 40% ad valorem. me" 
4.7% ad valorem = 50% ad | valorem: _ m 
7 4.9% ad valorem _ gu ее 


60% ad valorem. 


peo 


“40% ad valorem. __- 


_3. 7% ад valorem _ 


6 5% ад. valorem 2 


25% ай valorem. — 


| e ях. 


ТАВГЕ 3 
DIMENSION STONE SOLD OR USED ВУ PRODUCERS IN 
THE UNITED STATES, BY STATE! 


2008 2009 

Quantity Value Quantity - и Value | 

MN State EE (metric tons) (thousands) (metric tons) (thousands) 
Alabama 6720 83,720 4000 $1,460 
Arizona m 123,000 16,400 94.500 13,800 
Arkansas i 21.400 2.740 18,300 2.360 
California 26,200 7,320 24,500 6,100 
Colorado 27,500 4,510 10,600 3,110 
Georgia = Е 169,000 18,200 153,000 16,900 
Idaho — m 33,600 4,130 25,200 3,370 
Indiana Ион 203,000 35.600 206,000 41,500 
Kansas MEM 19.900 2.560 29,200 4,650 
Маппе mE 7.120 1.720 5.800 1.300 
Massachusetts m 53,000 7,140 43,800 6,130 
Minnesota 31,100 17.200 25,100 16,700 
New Hampshire 33,800 4,900 34,800 4,880 
New Mexico 26.600 939 32,300 986 
New York 57,000 16,000 96,900 28.200 
North Carolina 58.400 25,200 61,500 22,300 
Оһо | 28,700 ' 3,660 ' 25,800 4,790 
Ок!аһота m 53,000 8.750 34,700 4,330 
Pennsylvania Е 41,700 11,100 38,500 9.670 
бошћ Сагойпа | 3,800 472 3,390 401 
Texas |^ 269.000 27,700 236,000 42.000 
Utah | 9,130 707 8,700 844 
Vermont | 112,000 35,900 108,000 30,000 
Wisconsin | 250,000 33,300 207,000 29,800 
Other" i 145,000 ' 40.100 ' 94,600 _ 33.400 
Тога! 1.800.000 — 326,000" 1,620,000 328,000 


‘Revised. 

'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes Connecticut, Illinois, Maryland, Michigan, Missouri, Montana, Nevada, 
South Dakota, Tennessee, Virginia, Washington, West Virginia, and Wyoming. 
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TABLE 4 


DIMENSION GRANITE SOLD OR USED BY PRODUCERS IN 


THE UNITED STATES, BY STATE' 

| Е 2008 2009 _ Е 

| Quantity m Value | Quantity Е Value 
State (metric tons) _ | (thousands) (metric tons) (thousands) 
California 13,500 о 1030 = _ 3,330 
Georgia —— | 153,000 ' 11,600 140,000 11,300 
Maine Ба 7.120 1.720 5.800 1,300 
Massachusetts = 41,200 5.540 34.900 4,760 
New Hampshire 33,800 4,900 34,800 4,880 
North Carolina 50,300 23,900 49,300 21,000 
South Carolina | 3,800 472 3,390 401 
Vermont 76,300 21,200 82.000 19,100 
Other _ 85.900 - 33,100 105000 — 4 300 
Total 7 465, 000' — 107, 00 469.000 ~ 111000 


траса аге с то to no more than three significa 


shown. 


"includes Maryland, Minnesota, Missouri, New York, Oklahoma, 
Pennsylvania, South Dakota, Texas, Virginia, and Wisconsin. 


TABLE 5 


DIMENSION LIMESTONE SOLD OR USED BY PRODUCERS IN 
THE UNITED STATES, BY STATE! 


_ 2008 
Quantity “Value | 
__ State | (metric tons) (thousands) 
Arkansas — 1,080 — $115 
Indiana 203.000 35,600 
Texas 253,000 24.800 
Wisconsin _ 81,100 8.800 
Othe? | 65100 18,600 
_ Total 603,000 87,900 


1 
Data are rounded to no more than three signifi 
totals shown. 


cant digits; may not ay not add to 


"Includes California, Illinois, Kansas, Maryland, Minnesota, Ohio, 


Oklahoma, and Pennsylvania. 


U.S. GEOLOGIC AL SURVEY 


nt digits; may not add to totals 


2009 
| Quantity — | Value 
(metric tons) (thousands) 
ggg $98 

206,000 41,500 
223,000 39,500 
49,100 4,730 

69, 200 — 20, 400 
"548, 00 _ - 106, 000 


MIN ERALS ypARB 


—_— 


ТАВГЕ 6 
DIMENSION SANDSTONE SOLD OR USED BY PRODUCERS IN 
THE UNITED STATES, BY STATE! 


|... 2008 2009 
Quantity Vale — ~~ Quantity /— Vale — 
_ State (metric tons) (thousands) (metric tons) (thousands) 
Arizona | 123,000 $16,400 94,500 $13,800 
Arkansas 20,300 2,630 17,400 2,260 
New York ——— 53,300 13,700 15,900 3,350 
Ohio . 21,700 ' 3,260 ' 20,900 4,540 
Oklahoma 39,600 7,190 22,600 3,000 
Pennsylvania | 14,100 2,290 19,300 2,370 
Other - 78,000 7,430 57,800 7,320 
Total | —  — 350.000" _ 52,900" 248,000 36,700 
‘Revised. 


Data are rounded to no more than three significant digits; may not add to 
totals shown. 


"Includes California, Colorado, Idaho, Kansas, Michigan, North Carolina, 
Texas, Utah, West Virginia, and Wisconsin. 


TABLE 7 
DIMENSION STONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE"? 


2008 2009 
Quantity Value _ Quantity Value 
Use (metric tons) (thousands) (metric tons) (thousands) 

Rough stone: MEE 
_ Rough blocks for building and construction = 437,000' 855,700" 402,000 $64,900 
— Irregular-shaped stone 273,000 30,800 259,000 27,800 
 Monumenal 176,000 ' 29,900 ' 164,000 30,600 
© Other! 41,200 9,510 26,900 7310 
Dressed stone: m" 

Ashlars and partially squared pieces 246,000 ' 46,700 ' 185,000 42,200 
_ Slabs and blocks for building and construction 67,000 13,200 66,500 22,000 
© Monumental - Е 47,400 ' 23,000 ' 26,900 12,800 
Curbing О 98,900 ' 11,400" 145,000 19,300 
Flagging” НЕ 135,000 21,600 115,000 14,900 
_ Flagging (slate) - | 4,860 2,730 3,640 2,270 
_ Roofing slate | 19,400 11,800 15,800 9,160 
_ Flooring slate 789 905 640 933 
| Other! | i |. 258,000 69,100 206,000 73,700 
(Total о 1,800,000 326,000' 1,620,000 328,000 
‘Revised. 


' [Includes Puerto Rico. 
?Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes flagging stone, exports, uses not specified, and uses not listed. 


“Includes panels and veneer, tile, blackboards, exports, uses not specified, structural and sanitary, and uses not listed. 
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ТАВГЕ 8 
DIMENSION GRANITE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE' 


IL Rl SS 


| 2008 0 209 
^ Quantity — Маше Quantity Value 
Use (metric tons) (thousands) — (metric ric tons) _ (thousands) 
Ts Was ee мама 
_ Rough blocks. for building and construction Е 75,700 ' $13,900 ' 84,000 $16,600 
Irregular- -shaped stone | 4,630 653 13,800 1,060 
~ Monumental | mE 141.000" 23,500 133,000 24.100 
Oh ____ UE $7,400 10,000 33,600 6,310 
Dressed stone: _ m С 
_ Ashlars and partially squared pieces m 6,610 3,570 12,100 3,910 
Slabs and blocks for building and construction Е 3,670 975 920 1,090 
Monumental _ 47,300 ' 23.000 ' 26.900 12.700 
“Curbing _______ m 92.100 ' 9930' 138.000 18,500 
Ote? | Е aa 36,200 1,00 2740 71% 
Total. mE (465000 _ (107,00 469,000 111,000 


gn 
Data are rounded | to no more than three significant digits, may not add to totals shown. 
2includes exports and uses not listed. 


3 | , | 
Includes panels and veneer, tile, uses not specified, and uses not listed. 


TABLE 9 
DIMENSION LIMESTONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE. 


————— 


PRENDE UEM d Hp сыы 
2008 = 2009 
“Quantity ^ Value ~ Quantity Value 
Use __ (metric tons) (thousands) | (metric tons) _ (thousands) 
Rough stone: | Tram E YT | 
Коџрћ h blocks for building and construction 232,000 $27,400 200,000 $33,500 
_ lregular-shaped stone 131,000 11,100 115.000 10,100 
Other! 6,520 2,190 4,790 1,820 
Dressed stone: 
_ Ashlars and partially squared pi pieces m 136,000 23,600 133.000 28.200 
. Slabs and blocks for building and construction _ 22,500 3,100 28,600 10,100 
_ Flagging _ 8,890 1,850 11,100 2,170 
_ Other mE 66900 ___ 18700 — 55,300 20.500 
хасе — 603.00 8 900 — 548000 _ 1060€ 
"Data are rounded to no more than three significant digits; may not add to to totals poc 
"Includes exports, monumental, and uses not listed. 
Includes curbing limestone, panels and veneer, tile, uses not specified, and uses not listed. 
728 sve 
U.S. GEOLOGICAL SURVEY MINERA 


—_— 


ТАВГЕ 10 
DIMENSION MARBLE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE"? 


St pe e a 


|. 2008 2009 
Quantity Value Quantity Value 
ИН Use " > metric tons) (thousands) (metric tons) (thousands) 

Rough stone: = Е 

_ Rough blocks for building and construction 16,000 $3,350 9,610 $1,640 
o Othe? _ | 13,900 5,670 14,500 5,910 
Dressed stones __ о | 12,700 6,100 11,200 5,260 
Total ИШИН 42,600 15,100 35,300 12,800 


Includes Puerto Rico, 


?Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes monumental stone, uses not specified, and uses not listed. 


*Includes slabs and blocks, flagging, monumental, panels and veneer, ashlars and partially squared pieces, tile, 


and uses not listed. 


TABLE 11 


DIMENSION SANDSTONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE! 


2008 2009 
_ Quantity Уаше Quantity Value - 
Use (metric tons) (thousands) — (metric tons) (thousands) 
Rough stone: mE 
~ Rough blocks for building and construction — 94.200 $7,760 ' 67,100 $6,890 
© lrregular-shaped stone 8,580 1,490 37,800 5,590 
Other 36,800 6,330 17,000 3,270 
Dressed stone: — ian 
_ Ashlars and partially squared pieces 68,000 ' 12,900 ' 21,400 4,080 
_ Slabs and blocks for building and construction 26,500 5,860 3,880 871 
. Flagging 83,100 10,000 79,200 9,360 
 Panelsand veneer | 10,300 1,960 6,280 1,370 
Othe? __2220____ 6640 1570 5,220 
B COMME 350,000" 52,900" 248,000 36,700 


"Revised. 


! Data are rounded to no more than three significant digits; may not add to totals shown. 


Includes flagging stone and uses not listed. 


*Includes tile, curbing, exports, uses not specified, and uses not listed. 


TABLE 12 


| 
DIMENSION SLATE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, BY USE 


2008 2 
Quantity Value Quantity 

Use (metric tons) (thousands) (metric tons) 

Flagging кет 4,860 $2,730 3,640 
Roofing i 19,400 11,800 15,800 
Flooring — 789 905 640 
Other? 1,810 2,060 1,600 
© Total 26.900 17,500 21,600 


'Data are rounded to по more than three significant digits; may not add to totals shown. 
"Includes structural and sanitary purposes, uses not specified, and uses not listed. 


ТОМЕ, DIMESNION—— 2009 


009 
Value 


(thousands) 


$2,270 
9,160 
933 
1,620 
14,000 


72.9 


72.10 


ТАВГЕ 13 


U.S. EXPORTS OF DIMENSION STONE, BY TYPE! 


(Thousand metric tons and thousand dollars) 


Cte pt Re Se 4 НЕ 


^. 2008 2009 Major destination 
Type Quantity _ Val Value Qt Quantity Value in 2009" 

Marble, trav travertine, alabaster —1 К = 49 7,740 43 5, 580 Canada, 45%. 

Marble, travertine, crude or r roughly ‘trimmed m "m 4 1,530 2 1,250 Canada, 39%. | 
Marble, travertine, merely cut, by sawing ОГ otherwise" se 14 3,120 4 2,010 United Arab Emirates, 27%. 
Granite, crude or roughly t trimmed E 95 32,600 67 20,800 China, 54%. 

Granite, merely cut by sawing or otherwise! —— PEN 8 4,120 g 3,310 China, 24%. 

Sandstone, crude or roughly trimmed — NA NA NA NA NA. 

Sandstone, merely cut, by sawing ог otherwise NA NA NA NA NA. 

Slate. worked and articles. of slate NIME NA 3,810 NA 4,340 Singapore, 47%. 

Slate, whether or not roughly t trimmed or merely cut - NA 633 NA 789 Latvia, 25%. 

Other calcareous: monumental or building stone; alabaster’ _ 29 7,650 22 6,290 Canada, 93%. 

Other monumental or building sone |— a 4,460" 1 5 3,870 Canada, 67%. 

Total ХХ 65.700 _ ХХ 48300 — 

Revised. NA | Not available. XX Not y applicable. 

!Data are rounded to no more than three significant digits; may not add to totals shown. 
Ву value. 

Further worked than simply cut with a flat surface. 
"Blocks or slabs. 
5Crude, roughly trimmed, ог merely cut into blocks or slabs. Other than marble and travertine (includes alabaster). 


Crude, roughly trimmed, ог merely cut into blocks or slabs. Other than ca 


dolomite, quartzite, and steatite. 


Source: U.S. Census Bureau. 


U.S. GEOLOGI 


Icareous stone and alabaster, gran! 


ite, sandstone, slate, 


Sven 


CAL SURVEY 


+ 


Er 


é 


TABLE 14 


U.S. IMPORTS FOR CONSUMPTION OF DIMENSION GRANITE, BY COUNTRY! 


Rough Simply 
__ Country granite! _ cut 
2008: 
_ Argentina | 163 19 
_ Brazil 1,850 16,100 
. Canada 3,720 722 
China = 4,950 29,200 
_ Finland 2 -- 
India 12,300 14,400 
Кају = 938 8440 
Japan - mE 6 19 
_ Mexico mE -- 839 
_ Norway 168 20 
Portugal ———— 23' 104 
_ Saudi Arabia _ -- -- 
South Africa 1,900 125 
Spain 71 1,790 
Zimbabwe | 118 - 
_ Other 955' 5,750 
Total. 27200 77,500 
2009: BEEN 
| Argentina 192 3 
 Bmzl ^ 722 2,660 
Canada 3,130 471 
China -— 1,690 15,600 
_ Finland —— 10 - 
India 5430 4,140 
I 553 1,580 
Japan | | 2 - 
Mexico 5 181 
Norway i 230 6 
Portugal ——— = 24 
_ Saudi Arabia i = = 
South Africa 658 3 
Spain 69 315 
| Zi mbabwe 1,900 == 
_Ойе — 744 2000 — 
_ Total — (15300 27,000 1 
Revised. a mE | 


Чо size 


Not cut 
5 


237 
95,400 
1,310 
15,000 
24,600 
33,600 


12 


35 


83 
60,200 
1,660 
9,610 
13,300 
16,400 


108, 000 — 


(Thousand dollars) 


Maximum 1.5 
centimeters 


18 
4,490 
2,940 

19,500 
4,440 
3,330 


4,050 


39,300_ 


756 _ 
24, 800 


а, 


eee Е 
Worked granite 


1.5-7.5 


centimeters 


1,130 
266,000 
9,350 
139,000 
67 
88,500 
124,000 
292 

92 

137 

291 
249 
215 
8,910 
41 
18,200 


657,000 | 


486 
184,000 
6,870 
105,000 
25 
49,100 
65,400 


150 
5,650 
14,300 
432,000 


"Рака are rounded to по more than three significant digits; may not add to totals shown. 


Оле or more faces worked more than simply cut. 


"Normal quarry products. Includes crude or roughly trimmed and roughly cut by sawing or otherwise; Harmonized Tariff Schedule of the United States 


(HTS) codes 2516.11 .0000, 2516.12.0030, and 2516.12.0060. 


‘Simply Cut with a flat even surface; HTS code 6802.23.0000. 
"Only one face worked more than simply cut; HTS code 6802.93.0010. 


Source: U.S. C 


ensus Bureau. 
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_Dressed 
Cut to size” 


minimum 7.5 


78 
9,850 
14,900 
8,760 
139 

19 


237 
34,000 


67 
9,980 
12,900 


8,930 


Monumental 


centimeters 


minimum 7.5 


4,050 
4,850 
19,900 
5 
3,370 
5,310 
248 
132 


34 
217 
1,810 
39,900 — 


3.010 
1,790 
11,400 
2.390 
3,420 
193 


772 


223; 100 


centimeters 


_ Building | 


Total 

Other worked 
175 1,560 
38,600 409,000 
3,780 32,100 
59.900 268,000 
21 93 
25,700 155,000 
32,400 199,000 
8 567 
454 694 
22 165 
142 803 
48 302 
114 553 
1,010 12,000 
= 41 
5,090 37.100 
167,000 1,120, 000 
21 590 
30,400 281,000 
3,090 25.700 
46,600 200,000 
13 38 
15,500 91,300 
16,200 103,000 
T 213 
207 300 
16 63 
223 464 
29 198 
24 232 
811 7.350 

3210 

) 116000 736,000 


25.300 ë : 


Total 


__ dressed B 


1,580 
425,000 
32,800 
297,000 
93 
170,000 
208,000 
586 
1,530 
185 

907 

302 
678 
13,800 
41 
42,900. 
) 1,190 90,000 _ 


593 
284,000 
26,200 
216,000 
38 
95,500 
105,000 
213 

481 

69 

488 


72.11 


TABLE 15 
U.S. IMPORTS FOR CONSUMPTION OF MAJOR CATEGORIES OF DIMENSION MARBLE AND OTHER CALCAREOUS 
STONE, BY COUNTRY’ 


—— ———— ——— —————— 


72.12 


ыы ______ Dressed 
= .. Marble, slab? | _ Marble, other" _— Other calcareous stone’ - Rough marble’ 
Quantity Value Quantity Value Quantity Value Quantity Value 
Country (metric tons) __ (thousands) _ (metric tons) (thousands) (metric tons) (thousands) (metric tons) — (thousands) 
2008: _ eee a 
— Brazil 3,970 3,970 292 322 1,520 1,780 31 112 
. Canada 158 335 998 2,490 8,430 7,870 5 u 
_ China 44,400 36,300 55.900 64,900 17,000 16,800 1,940 1,520 
— France 108 250 349 913 61,700 17,100 5 5 
Greece 6,120 11,700 7,440 8.900 892 1,530 | 8 
India 6,170 6,300 3.160 6,330 4,810 3,720 37 102 
~ Israel 6,440 4,510 6,230 5,820 32,500 17,300 1,690 66 
— рају 67,500 125,000 48,700 85,800 92,500 35,800 511 1,520 
~ Lebanon 137 61 555 2,050 488,000 15,400 а - 
Мехісо 1,160 1,120 5,900 8,160 30,900 10,500 69 1 
_ Portugal - 2310 3,050 1,830 3,600 28,500 18,100 - - 
“Spain 29,600 32,200 25,200 28,500 98,000 19,400 658 524 
Taiwan — 815 895 1,690 2,820 177 261 - Е 
_ Turkey 22,600 20,400 71,500 60,800 192.000 12.000 145 189 
Other __ 16,800" 17.400 26,100" 25,700" 32,700" 25,800 533 m 
^ тоа. 208000 263,000 256,000 307,000 1090000 205,000 5,630 44% 
2009: | КИ E dM s m 
— Brazil 1.680 1,680 170 193 715 955 22 % 
~ Canada 151 438 455 1,900 9.230 5.420 | 
~ China 41,500 33,700 43,900 49,000 36,200 13,400 1,970 865 
EC 37 185 185 609 5,710 10,500 3 | 
"Greece 3,600 8,110 2,530 4,850 479 785 = ý 
india 3,830 3,700 2,120 3,580 3,850 2,700 6 P 
~ Israel 2.720 3,500 3,700 3,710 5.180 6,180 - ү 
_ кају 41,600 80,100 25,800 43,500 14,600 18,500 376 е 
~ Lebanon 4 3 524 991 469,000 5,650 22 , 
Мехісо 393 468 2.070 2.800 5.810 6,130 142 : 
— Portugal - 1.220 1,530 908 1,740 14,200 13,800 4 " 
Spain 18,000 17,100 14,900 17,200 12,000 11,800 448 | 
Taiwan 437 506 1,120 2,120 80 88 : 132 
~ Turkey 19,400 15,400 49,400 38,900 44,400 6,030 175 о 
_ Other 10,900 9,910 14,100 13,400 41,300 12,700 NEG m 
Total 151,000 176,000 162,000 185,000 663,000 115,000 3,470 | 
"Revised. -- Zero. | | | 
"Data are rounded to no more than three significant digits; may not add to totals shown. 00 
?Worked more than simply cut with a flat surface; Harmonized Tariff Schedule of the United States (HTS) code 6802.91.05 
ply cut мила пах surface, Harmon a 
Merely cut by sawing or otherwise. 


“Worked more than simply cut with a flat surface, other than marble and travertine; 


‘Simply cut by sawing or otherwise into rectangular blocks or slabs; HTS code 251 5.12.1000. 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 


HTS code 6802.92.0000. 


TABLE 16 
U.S. IMPORTS FOR CONSUMPTION OF DIMENSION STONE, BY ТҮРЕ! 


m m uud 2 2008 2009 
|^ —. Value | —  — Vale — Major source 

Type Quantity (thousands) Quantity (thousands) for 2009 
Саісагеоиѕ stone, other — č — — тепісоп NA NA. NA. NA NA 
Marble and alabaster? о do. 18600 523,400 12300 $16,000 Italy, 34%. 
Sandstone, cut, by sawing or otherwise’ do. NA NA O NA o NA Italy, NA. 
Slate, roofing m . million square feet Gu NN 8560 ө 3 5910 Canada, 35%. 
Slate, roughly trimmed or simply cut фо 7980 ___ 3260 _ 3190 1,220 China, 45%. 
Slate, worked and articles of slate, and other^ — "— | do. | МА mE 89,200 МА 56.000 China, 44%. 
Travertine, monumental or building stone and articles thereof do. 45,400 — 23,100 14,600 — — 13,000 Mexico, 27%. 
Travertine, worked monumental or building stone" do. 45,100 32,100 21,200 16,300 — China, 31%. 
or |... de. NA. NA Мм NA Turkey NA. 


Other stone, monumental or building stone" LLL М, 


do. Ditto. МА Not available. 
‘Data are rounded to no more than three significant digits. Table does not include totals shown on tables 14 and 15. 


"Ву value. 

*Simply cut with a flat surface, other than marble, travertine, and alabaster. 
“Simply cut with a flat surface. 

"Rectangular blocks or slabs. 

"Other than roofing, including agglomerated slate. 

"Simply cut with a flat surface, other than tiles and granules. 


8 
Dressed or polished but not further worked. 
*Simply cut with a flat surface, other than granite, calcareous stone, alabaster, slate, dolomite, quartzite, and steatite. 


Source: U.S. Census Bureau. 
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STRONTIUM 
By Marc A. Angulo 


Domestic survey data and tables were prepared by Virginia C. Harper and Shonta E. Osborne, statistical assistants, and the 
vorld production table was prepared by Lisa D. Miller, international data coordinator. 


Domestic apparent strontium consumption increased in 
009, attributed primarily to an increase in imported celestite. 
[he 11,800 metric tons (t) of strontium content consumed in 
009 is dramatically lower than the nearly 38,000 t consumed 
it its peak in 1997. The decline in consumption during this 
eriod is a direct consequence of the decline in color television 
aceplate glass production, strontium's major end use since the 
‘arly 1970s. Demand has increased for flat panel technology 
is an alternative to cathode-ray tubes (CRTS) for television 
lisplays, which requires little to no strontium carbonate. World 
'roduction of celestite decreased by about 39% as a result of 
educed production in Mexico, Spain, and Turkey, which also 
vas attributed to the shift to flat panel technology. 

Strontium composes about 0.04% of the Earth's crust, ranking 
Sth among elements in abundance (MacMillan and others, 
005). Only two minerals, however, celestite (strontium sulfate) 
ind strontianite (strontium carbonate), contain strontium in 
sufficient quantities to make recovery practical. Of the two, 
‘elestite occurs much more frequently in sedimentary deposits 
f sufficient size to make development of mining facilities 
ittractive. Neither mineral is mined in the United States, 
Шћоџрћ deposits have been identified and were mined in the 
ast. 


-egislation and Government Programs 


Strontium may be found in trace amounts in drywall, but 
he occurrence of foul odor, electrical corrosion, and illness 
issociated with many Florida homes fitted with Chinese- 
nanufactured drywall led State and Federal investigators 
О suspect the presence of elevated strontium sulfide levels. 
*trontium sulfide can react with moist air to produce hydrogen 
шћде emitting a foul odor and causing corrosion. Ап initial 
study conducted by the Florida Department of Health found 
гасе amounts of strontium sulfide in Chinese drywall and none 
n domestic drywall. The Environmental Protection Agency 
EPA) found elevated strontium and sulfur levels in Chinese 
irywall. The U.S. Consumer Product Safety Commission 
CPSC) conducted an air quality study on 51 affected homes 
ind found high levels of hydrogen sulfide. The EPA and CPSC 
vere conducting expanded studies and results were expected 
n the summer of 2010 (Florida Department of Health, 2009a, 
3; U.S. Consumer Product Safety Commission, 2009; U.S. 
znvironmental Protection Agency, 2009). 


Production 


Although strontium carbonate was not produced in the United 
states in 2009, strontium carbonate was the principal strontium 
-ompound produced globally in 2009, and most other strontium 
-ompounds were derived from strontium carbonate. Domestic 


УГКОМТИЈМ— 2009 


production of strontium carbonate ceased in 2006 when 
Chemical Products Corp. (CPC) of Cartersville, GA, closed 

its strontium carbonate and strontium nitrate operations. A few 
companies produced small quantities of downstream strontium 
chemicals elsewhere in the United States. 


Consumption 


Celestite is typically used as the raw material in strontium 
carbonate production and is consumed directly in small 
quantities as an alternative to barium sulfate as white filler in 
industrial products. Strontium carbonate is used directly in some 
applications and is also converted into appropriate downstream 
chemicals such as strontium chloride, strontium hydroxide, or 
strontium nitrate. 

With the closure of CPC's strontium operations, an accurate 
estimation of domestic end uses has become difficult to 
obtain. The entire strontium consumption scenario has been 
reconfigured because television faceplate glass is no longer 
produced in the United States; thus, what was once the dominant 
end use is no longer a factor. At its peak, as much as 7594 of 
all strontium consumption in the United States was used in 
faceplate glass for CRTs. 

Even without strontium carbonate consumption in CRT 
displays, ceramics and glass manufacturing remained one of 
its top end uses. Permanent ceramic ferrite magnets are used 
extensively in small direct current motors for automobile 
windshield wipers, loudspeakers, magnetically attached 
decorative items, toys, and other electronic equipment. 
Strontium ferrite magnets possess chemical and physical 
properties ideal for use in these applications. They retain their 
magnetism well, are not adversely affected by electrical currents 
or high temperatures, do not react with most chemical solvents 
and have a low density (Haberberger, 1971). Strontium oxide | 
and strontium carbonate are used as frits in ceramic glazes as 
a nontoxic alternative to barium and lead (Yunpeng, 2009) 
Strontium oxide is used as a glass modifier to increase hardness 
d Mid enhance optical glass Properties, and increase 

ight refraction. | | 
и н оз үш, 
The fiberglass, lab glass, and jl n © | faceplates. 
22 & 55 and pharmaceutical glass industries 
consume strontium in small 
ет amounts (Solvay S.A 

One of the most consistent and раи € 20106). 

strontium is its use in pyrotechni о applications for 

| | nics as a coloring agent. Whil 

undergoing combustion, strontium emits a brilliant " 

Strontium nitrate is used most often a red hue. 

strontium carbonate, strontium chlor; 

and strontium Sulfate can also be used 

reram Coes ћи 
ing, 1981) 
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Recent research suggested that using nitrogen-base instead 
of carbon-base oxidizers reduced the amount of smoke 
emitted when deploying pyrotechnic products. By minimizing 
smoke, lower quantities of coloring agents were required to 
produce the same color intensities. The new technology could 
reduce the amount of coloring agents from 30% to 5%, by 
weight. Although the cost associated with this technology 
was high, these products found niche markets in indoor or 
environmentally friendly fireworks displays. If the cost fell and 
new environmental regulation was enacted, the consumption of 
strontium in this market was likely to decrease (Halford, 2008). 

Strontium is used in a few metallurgical applications. Small 
quantities of strontium metal can be added to molten aluminum 
to improve the machinability of castings used in automotive 
engine blocks and wheels (Lidman, 2002). Strontium can 
be used to remove lead impurities during the electrolytic 
production of zinc. The addition of strontium carbonate 
dissolved in sulfuric acid reduces the lead content of the 
electrolyte and of the zinc deposited on the cathode (Solvay 
S.A., 20102). 

Small quantities of strontium and strontium compounds 
were consumed by other industries. Strontium chromate was 
incorporated into paints as a corrosion inhibitor, effectively 
coating aluminum used in the construction of aircraft fuselages 
and ships (Roskill Information Services Ltd., 1992, p. 76). 
Strontium chromate, however, was classified as a carcinogen 
in humans, leading many in the paint industry to seek safer 
alternatives (Raurell and others, 2010). Other strontium 
compounds were used as catalysts to accelerate the drying of 
oils, paints, and printing inks (Springate and others, 2009). 

The drug strontium ranelate, a strontium salt of ranelic 
acid, has been used to reduce the incidence of fractures in 
osteoporotic patients by promoting the uptake of calcium into 
bones (Nielsen, 2004). The isotope strontium-89 has been used 
successfully in medical trials for the treatment of pain associated 
with advanced metastatic cancer (Porter, 1994). Strontium 
chloride is used in toothpaste to treat tooth-sensitivity caused by 
temperature and pressure. 

Strontium exhibits a high dielectric constant, making it an 


attractive material for use in wireless devices and memory chips. 


Strontium titanate is sometimes used as a substrate material 
for semiconductors and in some optical and piezoelectric 
applications. As the technology improves and costs decrease, 
high-tech industries are likely to consume more strontium 
(McCoy, 2009; Mcintosh, 2009). 

Strontium oxide aluminate is used as a phosphorescent 
(glow-in-the-dark) pigment in applications such as emergency 
exit signs that glow brighter and longer than those using 
more-common photoluminescent pigments (Merit Lighting, 
LLC, 2008). Strontium phosphate is used in the manufacture of 
fluorescent lights, and the entire range of strontium chemicals is 
used in analytical chemistry laboratories. 


Prices 


Based on data published by the U.S. Census Bureau, the 
average customs unit value for celestite imported from Mexico 
was $47.11 per metric ton, a decrease of 26% compared with 
that of 2008. The average unit customs value of imported 
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strontium carbonate was $0.65 per kilogram, a decrease of 


necessa 
3% from $0.67 per kilogram in 2008. In 2009, the unit vax бошо 
of imported strontium metal increased to $8.05 per kilogar | Пе] 
from $4.66 per kilogram. In 2009, the corresponding value x В order o 
strontium nitrate was $1.00 per kilogram, which was 12%: tal ce 
than that of 2008. leading 
decline 
Foreign Trade produc 
| in Arg 
With the modification of the domestic strontium market- faciliti 
strontium carbonate consumption for CRTs productions: |. in can 
to Asia and the continued consumption of strontium compe] Mexic 
for ceramics, glass, and pyrotechnics—strontium expers sme. 
from and imports into the United States became erratic fron Ow 
year to year. Adequate information to explain the variations’ comp 
unavailable: however, trends have appeared during Фере: Ё# mine 


years. Imports of celestite from Mexico were 14,600 tin 
more than 3 times the amount imported in 2008 and |! tme 
the amount imported in 2007 (table 1). Imports of strontium 
metal in 2009 were 70 t, exhibiting a steady decrease sin | 
reaching its peak of 770 t in 2005. Imports of strontium nts: 
in 2009 decreased by 29% after 4 consecutive усаг of es 
from 2005 to 2008, but were more than four times the Шы 
of 2004, when CPC was still producing strontium ntt: E 
Georgia plant. Imports of strontium carbonate have d 
steadily since 2005, and exports remained relatively 10% 
compared with their peak of 49,000 t in 2000. 
Strontium exports from the United States have os " 
decreasing every year since 2006. Total strontium 2. 
2009 decreased to 773 t, an 11% decrease from the Pn 
exports of 2008. Exports to Belgium, Germany sa Th 
Republic of Korea represent 64% of total strontium eX" 
ross weight (table 2). i 
> Um imports increased during the past 2 years. al 
total strontium imports decreased substantially ki 
2007. Imports totaled 25,300 t (gross weight an iu 
3), an increase of 18% from that of 2008 and a > p si 
from that of 2007. Mexico continued to be a ki y: 
imported strontium compounds, contributing n C 
total imports. Chinese strontium imports 
in 2008 to 719 t in 2009, driven in larg part í 
in strontium carbonate imports. With un 
the Spanish strontium production owing n go 
the Montevive celestite mine in Granada а ansia nit 
economic recession affecting the Spanish и min № 
market, Spanish strontium imports decreas 
(О’Оизсой, 2009; Moores, 2010). 
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World Review m Ый 
Large deposits of high-grade celeste Mi rily i 
throughout the world, but active Пе ^r operations a : 
Iran, Mexico, Spain, and Turkey. pos ie pee 
Argentina, Morocco, and Pakistan. to high lev d е 
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‚ essary at many strontium mines; а few operations use froth 
. ation, gravity separation, or other methods to beneficiate ore. 
.. Һе leading celestite-producing countries were, in decreasing 
. -er of output, China, Spain, and Mexico comprising 96% of 
‚ - и celestite produced worldwide. Turkey had been another 
| ling celestite producer but has experienced significant 
lines in production in recent years, and no celestite was 
duced in 2009. Celestite was produced in small quantities 
Argentina, Morocco, Iran, and Pakistan (table 4). Production 
“ilities for strontium compounds and metal were located 
апааа, China, Germany, Japan, the Republic of Korea, 
"хтео, and the United States, although the current status of 
"ne of these operations is unknown. 
.. 2wing to decreased demand for CRTs and increased 
petition in the Chinese market, the Montevive celestite 
_-. ле in Granada (operated by Bruno SA) closed in late 2009. 
‘г Belgian chemical producer Solvay Minerales SA was 
.: only remaining Spanish producer of celestite. Spanish 
_ -estite production decreased significantly in 2009 and further 
, "duction decreases were expected in coming years. The 
nian celestite industry was expected to expand during the 
«t 3 years owing to strong Chinese demand, low cost of 
itainer freight, and government subsidies. Production was 
_ зестед to reach between 2,000 and 20,000 tons per year 
.Driscoll, 2009). 


itlook 


. -The production of CRT televisions and computer monitors 
. ?xpected to cease as flat screen devices, requiring little or no 
. ; опиит, become more accessible. Faceplate glass and smaller 
- tevisions with CRTs still are produced in Asia and Mexico, 
„леге they now are being built for local consumption and 
port. Strontium demand for CRTs has begun to decline in Asia 
. d Mexico, and newer display technology is likely to replace 
. VIS in those markets as well. 
_ Strontium use in pyrotechnics is expected to continue; 
wever, the strontium consumption in pyrotechnics is likely 
_. decline slowly as substitutes are developed that enable less 


. ontium nitrate to be used to achieve the same color intensities. 


У rrite magnet markets аге expected to be strong, and demand 
А strontium is likely to continue for this use. As technologies 
_ I prove, consumption of strontium in new applications may 
-rease. Improved economic conditions worldwide could spur 
-owth in demand for strontium carbonate in more traditional 
р plications, but it is unlikely that television and monitor glass 
„Ш ever represent the dominant end use for strontium that it 
“асе did. 


eferences Cited 


ady, G.S., Clauser, H.R., and Vaccari, J.A., 1997, Strontium, in Materials 
. Handbook (15th ed): New York, NY, McGraw-Hill, p. 862-863. 
| 'nkling, J.A., 1981, Chemistry of fireworks: Chemical and Engineering News, 
У. 59, no. 26, June 29. р. 24-32. 
· ida Department of Health, 2009a, Executive summary of October 
' 29, 2009 release of initial Chinese drywall studies: Tallahassee, FL, 
: Florida Department of Health, October 29, 3 p. (Accessed March 22, 
42009, at http://www.doh.state.fl.us/Environment/community/indoor-air/ 

, ExecutiveSummary.pdf.) 
"опда Department of Health, 2009b, First report on Florida drywall samples: 
$ Tallahassee, FL, Florida Department of Health, March 20, 6 p. 


д 
`КОМТИМ—2009 


Haberberger, T.H., 1971, Ferrite applications ever changing and expanding: 
Ceramic Industry Magazine, v. 115, no. 8, August, p. 29-32. 

Halford, Bethany, 2008, Pyrotechnics for the planet: Chemical & Engineering 
News, v. 86, no. 26, June 30, p. 14—18. | 

Lidman, W.G., 2002, Aluminum master alloys and additives—The magic 
ingredients: Arlington, УА, The Aluminum Association, May 8, 4 p. 
(Accessed July, 30, 2010, at http://www.aluminum.org/AM/ 
Template.cfm?Section-Home&section- Association Headlines&template-/ 
CM/ContentDisplay.cfm&ContentFileID-16133.) 

MacMillan, J.P., Park, J.W., Gerstenberg, Rolf, Wagner, Heinz, Köhler, Karl, and 
Wallbrecht, Peter, 2005, Strontium and strontium compounds, м Ullmann's 
encyclopedia of industrial chemistry (7th ed.): Weinheim, Germany, VCH 
Verlagsgesellschaft mbH, v. A25, p. 321-327. 

McCoy, Michael, 2009, Precursor powerhouse—Air Liquide finds success in 
a specialized electronic materials niche: Chemical & Engineering News, 
August 3, p. 18-19. (Accessed March 22, 2010, at http://pubs.acs.org/ 
isubscribe/journals/cen/87/13 1 111/873 | bus .html.) 

McIntosh, Paul, 2009, Improving mobile wireless performance: 

Electronic Products, February 19. (Accessed March 22, 2010, at 
http://www2.electronicproducts.com/Improving mobile wireless _ 
performance-article-facnparatek feb2009.html.aspx.) 

Merit Lighting, LLC, 2008, Photoluminescent exit signs: Pasadena, CA, Merit 
Lighting, LLC. (Accessed July 30, 2010, at http://www.meritlighting.com/ 
photoluminescent.html.) 

Moores, Simon, 2010, Spain output halves in 2 years: Industrial Minerals, 
May 27. (Accessed June 10, 2010, via http://www.indmin.com/.) 

Nielsen, S.P., 2004, The biological role of strontium: Bone, v. 35, по. 3, 
September, р. 583—588. 

О’Оп5сой, Mike, 2009, Bruno to close celestite mine: Industrial Minerals, 
no. 505, October, p. 9. 

Porter, A.T., 1994, Use of strontium-89 in metastatic cancer—US and UK 
experience: Oncology, v. 8, no. 11, October 1, p. 25-29. 

Raurell, D.M., Llovensa, Xavier, and Hodges, S.A., 2010, New "eco-friendly" 
universal corrosion inhibitors: Paint and Coating Industry, January 1. 
(Accessed March 22, 2010, at http://www.pcimag.com/Articles/Feature 
Article/BNP СЛО 9-5-2006 A 10000000000000724520.) р 

Roskill Information Services Ltd., 1992, The economics of strontium (6th ed.): 
London, United Kingdom, Roskill Information Services Ltd., 93 p. 

Solvay S.A., 2010a, Electrolysis-zinc electrolysis: Solvay S.A., April 19, 1р. 
(Accessed July 30, 2010, at http://www.solvay-bariumstrontium.com/market/ 
application/0, 0,- EN-1000126-1000330,00.html.) 

Solvay S.A., 2010b, List of all markets: Solvay S.A. Web site. (Accessed 
August 27, 2010, at http://www.solvay-bariumstrontium.com/markets 
applications/0,0,2904- EN,00O.html.) 

Springate, Robert, Brezinski, Darlene, and Koleske, J.V., 2009, 2009 additive 
handbook: Paint and Coating Industry, June 1. (Accessed March 22 2010 
at http://www.pcimag.com/Articles/Feature Article/BNP GUID 9.5. | 
2006 A 10000000000000597851.) g B 

U.S. Environmental Protection Agency, 2009, Drywall sampling analysis: 

U.S. Environmental Protection Agency, 9 p. (Accessed March 22, 2010, at 
http://www.epa. gov/oswer/docs/chinesedrywall.pdf.) Ы 
U.S. Consumer Product Safety Commission, 2009, Press statement on corrosion 

in houses and connections to Chinese drywall: Washington DC. U.S 
Consumer Product Safety Commission press release N 123. 
Yunpeng, Ren, 2009 . ‚ November 23, 3 p. 
peng, Ren, ‚ Lose the lead: Ceramic Industry, October 1. (A 
March 1, 2010, at http://www.ceramicindustry.com/Articles/Arti dens 
ВМР GUID 9-5-2006 A 1 0000000000000668528.) келн 


GENERAL SOURCES OF INFORMATION 


U.S. Geological Survey Publications 


Evaporites and Brines. Ch. in United S i 
e » (а! 
Professional Paper 820, 1973. cs Mineral Resources, 


Strontium. Ch. in Mineral Commodity Summaries annual 
А al. 


Other 


American Ceramic Society Bulleti 
etin, m 
ICIS Chemical Business, weekly. — 


Engineering and Mining Journal, monthly 


73.3 


Industrial Minerals, monthly. 
Mining Annual Review. 
Mining Engineering, monthly. 
Mining Journal, weekly. 


Roskill Information Service Ltd. [last reported on strontium in 
1995]. 


Strontium—Supply, Demand, and Technology. U.S. Ви 
Mines Information Circular 9213, 1989. 

Strontium. Ch. in Industrial Minerals and Rocks (7th ed.) 
Society for Mining, Metallurgy, and Exploration, Inc., X 

Strontium. Ch. in Mineral Facts and Problems, U.S. Bureaus! 
Mines Bulletin 675, 1985. 


TABLE 1 
SALIENT STRONTIUM STATISTICS! 


(Metric tons of contained strontium and dollars per metric ton unless otherwise noted) 


2005 2906 | 29 208 X9» 
United States: Е | | 
Production, strontium minerals о -- -- SCR eas Р 
Imports for consumption: 
Strontium compounds 11,700 8.860 8,550 9.420 580. 
Strontium minerals | | | 799 61 541 Е 200 __ 6420 
Ехроп5, compounds? со 699' | 688" — SA _. EL 
| Shipments from Government stockpile excesses | о =. | Е aoe 
- Apparent consumption“ B 7 7 42300 8890. 8400 109007 ПМ 
Price, average value of mineral imports at port | | | | 
of exportation 56 64 67 _ 64 __ oe 
World, production of celestite, gross weight _ 509.000 _ 524.000 E | 51 8,000" _ 656,000" __ 40208 | 


“Estimated. ‘Revised. -- Zero. 
' Data are rounded to no more than three significant digits. 


Тре strontium content of celestite is 43.88%, which was used to convert units of celestite. 
Source: U.S. Census Bureau. 


*Production plus imports minus exports. 
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ТАВГЕ 2 


U.S. EXPORTS OF STRONTIUM COMPOUNDS, ВУ COUNTRY’ 


Strontium carbonate, precipitated: 


Canada 
Germany | 


Јарап 


Когеа, Republic of 


Mexico 


Netherlands 
United Kingdom 
Total 


Argentina 
Belgium 
Brazil 
Canada 
China 
Colombia 
France 
Germany 


Israel 


Italy 


Japan 
Korea, Republic of 
Norway 


Spain 


| Sweden 


Switzerland 
Taiwan 
Trinidad 


United Kingdom 


Total 


"Revised. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


Strontium oxide, hydroxide, peroxide: 


2 | | 
Free alongside ship value. 


2008 
Gross weight 


(kilograms) Е 


37,400 


62.600 
18,100 


161,000 
1,000 
30,700 
189,000 
19,100 ' 
63,300 
37.000 
12,100 " 
28,400 
4,550 


r 


22,900 


18,000 ' 


7,640 
749,000 ' 


Value? 


$40,100 


114,000 


64,400 
16,100 
11,900 
76,300 
5,260 
16.900 
297,000 
10,500 ' 
34,800 
42,400 
6,630 ' 
15,600 
2,500 


r 


12,600 


- 


24,100 ' 


4,200 


641.000" — 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 
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Gross weight 


(kilograms) 


30.900 
3,840 
13,100 
102,000 
6.320 
2,780 
159,000 


215,000 


176,000 
11,000 


25,600 
102,000 


615,000 


2009 - 


2 
Маше 


$32,200 
3,650 
21,800 


2,640 
107,000 


121,000 


10,100 
15,300 
34,700 


_ 358,000 
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ТАВГЕ 3 


U.S. IMPORTS FOR CONSUMPTION OF STRONTIUM COMPOUNDS, BY COUNTRY! 


Celestite, Mexico 
Strontium carbonate: 
China 
Germany 
Italy 
© Mexico 
Spain. 
United Kingdom 
i Total 
Strontium metal: 
Brazil 
| Сапада 
Chia _ 


Јарап 


Korea, Republic of 3 
Switzerland 
Total 
Strontium nitrate: 
Canada Е 
China 


Japan 


Mexico 
Spain 
Taiwan 


Total 
Strontium oxide, hydroxide, peroxide: 
China i 
Germany 
Japan 
. Korea, Republic of О 
__ Total MM 


-- Zero. 


Gross weight 
(kilograms) 
4,620,000 


2.000,000 
1,490,000 
7,000 
9,240,000 
25 
12,700.000 


4,090 
47 
60,700 
103,000 
2,340 
16 
170,000 


312,000 
256.000 
3,130,000 
170,000 
16,700 
3,890,000 


104,000 
1,400 
601 

200 


106.000 


2008 mE 209 7 


Gross weight 
Value? (kilograms) | Value? 
$295,000 


14,600,000 — $690,000 
2,890,000 600,000 693,000 
877,000 1,240,000 703,000 


34,900 20,400 124,00 
4,150,000 5,890,000 3,500,000 
В 72,600 64900 

13.400 25 9,720 


8,560,000 7,820,000 5,090,000 
22,100 z 2 
2,200 E - 

326,000 20,200 149,00 
410,000 30400 71,200 
22,500 М У 
8.660 19,500 344,00 

_ 791.000 = 70,00 564,000 
5 1,700 5,700 
310,000 93,600 115,000 
726,000 58.000 178,000 
3,230,000 2,550,000 2,410,000 
152,000 68,500 59,900 
15,200 5 - 


4430,000 2,770,000 2,770,000 


__3,890,000 — 4,430,000 eee 


103,000 5.450 36,000 
23,500 -- = 
20,700 300 9,400 

5,150 әта 5370 
^ 152000 $6720 35089 


'Data rounded to no more than three significant digits; may not add to totals shown. 


?Free alongside ship value. 


Source: U.S. Census Bureau. 
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С ountry? 
Argentina 
China* 

Iran? * 
Mexico 
Могоссо“ 
Pakistan 
Spain* 
Turkey* 
Total 


TABLE 4 


CELESTITE: WORLD PRODUCTION, BY COUNTRY"? 


2005 
7,233 
180,000 

672 $ 
110,833 
2.700 
1.855 
188,000 
18.000 
509,000 


*Estimated. 'Revised. -- Zero. 


(Metric tons) 


2006. 


_ 19.822 


180,000 
1,000 ' 

125,000 
2,700 
1,466 

188,000 
6.300 


_ 524.000 ' 


2007 
4.904 
190.000 
2,000 ' 
125.000 * 
2,700 
1,600 * 
188.000 
4,200 
518,000 ' 


2008 
14.910 ' 
200.000 
2,000 ' 
96,902 
2,700 
1,700 * 


336,000 "> 


1,600 
656,000 ' 


2009“ 
10,000 
210,000 
2,000 
37,601 5 
2,600 
1,800 
138,000 > 


402,000 — 


"World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


"Table includes data available through May 16, 2010. 
*In addition to the countries listed, Tajikistan was thought to produce celestite, but information was not available to 


make reliable estimates. 


*Data are for year beginning March 21 of that stated. 


"Reported figure. 
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SULFUR 
By Lori E. Apodaca 


Domestic survey data and tables were prepared by Robin C. Kaiser, statistical assistant, and the world production table was 


prepared by Glenn J. Wallace, international data coordinator. 


In 2009, the sulfur price began the year at its lowest level in 
U.S. history. The U.S. market was suffering from a downturn 
in demand for goods in all sectors. In the fertilizer industry, the 
phosphate sector, which includes seven U.S. producers, was 
operating at levels of about 25% of capacity in an attempt to 
continue production with essentially no demand. In May, prices 
began to move upwards. In the last quarter of the year, market 
conditions improved slightly as production and consumption of 
phosphate rock and fertilizers increased. 

The United States was second in world sulfur production, 
with China's sulfur production surpassing that of the United 
States for the first time. Elemental sulfur and byproduct sulfuric 
acid produced as a result of efforts to meet environmental 
requirements that limit atmospheric emissions of sulfur dioxide 
were the dominant sources of sulfur around the world. 

Through its major derivative, sulfuric acid, sulfur ranks as 
one of the most important elements used as an industrial raw 
material and is of prime importance to every sector of the 
world's fertilizer and manufacturing industries. Sulfuric acid 
production is the major end use for sulfur, and consumption of 
sulfuric acid has been regarded as one of the best indexes of a 
nation's industrial development. More sulfuric acid is produced 
in the United States every year than any other inorganic 
chemical; 29.1 million metric tons (Mt), which is equivalent to 
about 9.5 Mt of elemental sulfur, was produced in 2009, 896 less 
than in 2008 (U.S. Census Bureau, 2010). 

In 2009, domestic production of sulfur in all forms was 4% 
lower than 2008; shipments of sulfur in all forms decreased by 
about 596. Elemental sulfur recovered at petroleum refineries 
was 4% lower than it was in 2008, and sulfur recovered from 
natural gas operations decreased by 796. Producers' stocks 
increased by 1096, representing about 3% of shipments. 
Byproduct sulfuric acid production and shipments declined 
slightly. Apparent consumption of sulfur in all forms decreased 
by 27%. Imports of elemental sulfur and sulfuric acid combined 
decreased by 5594. Exports increased by 45%, primarily as 
a result of a large increase in elemental sulfur exports. The 
average unit value in 2009 was the lowest recorded value 
dating as far back as 1900 for the United States, resulting in the 
value of elemental sulfur shipments decreasing by almost 99% 
compared with the 2008 value of shipments. The total value 
of byproduct sulfuric acid shipments more than doubled, even 
though the quantity of shipments decreased by about 5% (table 
1). 

Worldwide, compliance with environmental regulations has 
contributed to sulfur recovery; however, in 2009 there was a 
slight decrease in sulfur production. Recovered elemental sulfur 
is produced primarily during the processing of natural gas and 
crude petroleum. Estimated worldwide production of native 
(naturally occurring elemental) sulfur decreased by 2396. In the 
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few countries where pyrites remain an important raw material 
for sulfuric acid production, strong demand resulted in a slight 
increase in sulfur production from pyrites. 

Since 2003, between 82% and 84% of the world's sulfur 
production as elemental sulfur and byproduct sulfuric acid 
came from recovered sources. Some sources of sulfur were 
unspecified, which means that the material could have been, 
and likely was, elemental sulfur or byproduct sulfuric acid, 
raising the percentage of byproduct sulfur production to about 
90% annually. The quantity of sulfur produced from recovered 
sources was dependent on the world demand for fuels, 
nonferrous metals, and petroleum products rather than for sulfur. 

World sulfur consumption was thought to be slightly lower 
than it was in 2008; typically, about 5096 was used in fertilizer 
production, and the remainder, in myriad other industrial uses. 
World trade of elemental sulfur decreased slightly from the 
levels reported in 2008. Worldwide inventories of elemental 
sulfur were higher. 


Legislation and Government Programs 


In December, the U.S. Environmental Protection Agency 
(EPA) finalized more stringent standards for control of 
emissions from new marine compression-ignition engines at or 
above 30 liters per cylinder. EPA's strategy included Clean Air 
Act standards, as well as implementation of the international 
standards for marine engines and their fuels contained in 
Annex VI to the [nternational Convention on the Prevention 
of Pollution from Ships (MARPOL). Also included in these 
standards was the designation of U.S. coasts as an Emission 
Control Area (ECA) through an amendment to MARPOL Annex 
VI. 

The final rule provided flexibility on complying with fuel 
sulfur requirements. Vessels could use other methods to achieve 
sulfur dioxide emission reductions equivalent to those obtained 
by the use of lower sulfur fuel. In addition, a fuel availability 
relief provision was added for use only by vessels with diesel 
engines operating on the Great Lakes and the Saint Lawrence 
Seaway. This provision allowed operators to buy the lowest 
sulfur marine residual fuel available that met the near-term 1.0% 
(10,000 parts per million) fuel sulfur standard. Also, existing 
steamships operating on the Great Lakes and Saint Lawrence 
Seaway were exempt from the ECA-level fuel sulfur standards 
in MARPOL Annex VI (U.S. Environmental Protection Agency, 
2009). 

On July 17, 2009, the International Maritime Organization 
(IMO) approved in principal a proposal from the United States 
and Canada to amend MARPOL Annex VI to designate an 
ECA off the United States and Canadian coasts. The ECA 
would ensure that ships affecting the U.S. air quality meet 
stringent nitrogen oxides and fuel sulfur requirements while 
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operating within the designated area, up to 370 kilometers 

(km) (200 nautical miles) off U.S. coastlines and Hawaii (U.S. 
Environmental Protection Agency, 2009). California advanced 
separate regulations and issued a Marine Notice that only 
distillate fuels can be used within 44.4 km (24 nautical miles) of 
its shore beginning in July (Oil & Gas Journal, 20096). 


Production 


Recovered Elemental Sulfur.—U.S. production statistics 
were collected on a monthly basis and published in the U.S. 
Geological Survey (USGS) monthly sulfur Mineral Industry 
Surveys. All 103 Operations to which survey requests were 
sent responded; this represented 100% of the total production 
listed in table 1. In 2009, production was 4% lower than 
that of 2008, and shipments were about 5% lower. After the 
tremendous price increase for elemental sulfur during 2008 and 
the subsequent collapse, the value of shipments was 99% less 
than of that of 2008. Owing to decreased demand for petroleum 
products, several U.S. petroleum refineries operated at reduced 
rates. In addition, accidents, technical problems, and weather 
emergencies at a few refineries limited the amount of sulfur 
that could be recovered. For 2009, on average, U.S. petroleum 
refineries operated at 82.8% of capacity and by yearend, at only 
80% (North American Sulphur Review, 20104). | 
During the 2009 hurricane season, only one tropical storm and 
one Category 2 hurricane formed within the Gulf of Mexico. 
The tropical storm passed well east of the oil-and-sulfur- | 
producing region. The hurricane passed directly over the region, 
but had weakened to a tropical storm by the time it passed over 
the producing region. Offshore energy producers reported only 
minor impacts from the Category 2 hurricane, with estimated 
shut-in production of 2.5 million barrels of crude oil and 322 
million cubic meters of natural gas (U.S. Energy Information 
Administration, 20 10b). | | 
Recovered elemental sulfur, which is a nondiscretionary 
byproduct from petroleum-refining, natural-gas-processing, 
and coking plants, was produced primarily to comply with 
environmental regulations that were applicable directly to 
emissions from the processing facility or indirectly by restricting 
the sulfur content of the fuels sold or used by the facility. 
Recovered sulfur was produced by 34 companies at 101 plants in 
26 States and 1 plant in the U.S. Virgin Islands. The size of the 
sulfur recovery operations varied greatly from plants producing 
more than 500,000 metric tons per year (t/yr) to others producing 
less than 500 t/yr. Of all the sulfur operations canvassed, 29 
produced more than 100,000 metric tons (t) of elemental sulfur in 
2009; 15 produced between 50,000 and 100,000 t; 35 produced 
between 10,000 and 50,000 t; and 23 plants produced less 
than 10,000 t. By source, 86% of recovered elemental sulfur 
production came from petroleum refineries or satellite plants 
that treated refinery gases and coking plants; the remainder was 
produced at natural-gas-treatment plants (table 3). 

The leading producers of recovered sulfur were, all with 
more than 500,000 t of sulfur production, in descending order 
of production, Valero Energy Corp., Exxon Mobil Corp., 
ConocoPhillips Co. (including its joint venture with Encana 
Corp.), Chevron Corp., Shell Oil Co. (including its joint 
ventures with Petróleos Mexicanos and Saudi Refining, Inc.), 
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Citgo Petroleum Corp., and ВР p.l.c. The 55 plants owned b; 
these companies accounted for 74% of recovered sulfur oux 
during the year. Recovered sulfur production by State and 
district is listed in tables 2 and 3. 

Valero announced that it would permanently close its 210" 
barrels per day Delaware City, DE, refinery. Sulfur producti. 
the site was 80,000 to 90,000 t/yr, some of which was conc. 
onsite (North America Sulfur Review, 20092). 

In 2009, 6 of the 20 largest oil refineries in the world. n 
terms of crude processing capacity, were in the United Stats 
In descending order of capacity, they were ExxonMobil’ 
Baytown, TX, and Baton Rouge, LA, refineries; Hovensa 
L.L.C.'s [Hess Corp.’s joint venture with Petróleos de Venz. 
S.A. (PdVSA)] St. Croix, U.S. Virgin Islands refinery; ВРЗ 
Texas City, TX, refinery; Citgo Petroleum Corp.'s Lake Cir: 
LA, refinery; and Marathon’s Garyville, LA, refinery (01% 
Gas Journal, 2009a). The capacity to process large quantité 
of crude oil does not necessarily mean that refineries rece 

large quantities of sulfur, but all these refineries were major 
producers of recovered sulfur. Sulfur production depends on 
installed sulfur recovery capacity as well as the types of 
oil that were refined at the specific refineries. Major rennene 
that process low-sulfur crude oils may have relatively low si 
production. According to Oil & Gas Journal (2009c. p. К 
United States operated 20% of world refining capacity, tuis 
almost 40% of sulfur recovery capacity at refineries. 

According to data from the National Petrochemical & 
Refiners Association (2010, p. 1), U.S. refining capacity 
rose by more than 5% from 2003 through 2009 and by T 
than 894 from 1999 through 2009, without building ar) nek 
refineries and with a few small operations closing. In 20". 

U.S. refinery capacity was 18 million barrels per day. А 
this information did not specifically mention sulfur wae 
expansion, any such expansions would likely pues A 
sulfur recovery facilities, probably proportionally hig 

the increases in throughput capacity. | —7 

During 2009, new or expansion projects а a 
in the planning stages at 18 refineries in the Uni B 
addition to increasing throughput capacity al р : © 

. | the existing rene 
upgrades were intended to increase 
capabili ss low-quality, high-sulfur cru 
pability to process 10 ава ал 
those from Canadian oil sands, Saudi Arabia, 
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_ ad accounted for 90% of the byproduct sulfuric acid output. 

he copper producers—Asarco LLC, Kennecott Utah Copper 

orp., and Freeport McMoRan Copper & Gold Inc.—each 
perated a sulfuric acid plant at its primary copper smelter. 


.'onsumption 


Apparent domestic consumption of sulfur in all forms was 
7% lower than that of 2008 (table 5). Of the sulfur consumed, 
39$ was obtained from domestic sources as elemental sulfur 
7696) and byproduct acid (796) compared with 69% in 2008, 
8% in 2007, 69% in 2006, and 70% in 2005. The remaining 
7% was supplied by imports of recovered elemental sulfur 
14%) and sulfuric acid (3%). The USGS collected end-use data 
n sulfur and sulfuric acid according to the standard industrial 
lassification of industrial activities (table 6). 

Sulfur differs from most other major mineral commodities 
` ^ that its primary use is as a chemical reagent rather than as а 
omponent of a finished product. This use generally requires 
aat it be converted to an intermediate chemical product 
 -rior to its initial use by industry. The leading sulfur end use, 
ulfuric acid, represented 67% of reported consumption with 
n identified end use. Although reported as elemental sulfur 
onsumption in table 6, it is reasonable to assume that nearly 
Пиће sulfur consumption reportedly used in petroleum 
. fining was first converted to sulfuric acid, bringing sulfur 

. sed to produce sulfuric acid to 87% of the total sulfur 

onsumption. Some identified sulfur end uses were included in 

ле "Unidentified" category because these data were proprietary. 
_ Јака collected from companies that did not identify shipments 
эу end use also were tabulated as "Unidentified." A significant 

'ortion of the sulfur in the "Unidentified" category may have 
ееп shipped to sulfuric acid producers or exported, although 
. lata to support such assumptions were not available. 

. Because of its desirable properties, sulfuric acid retained its 
.'OSsition as the most universally used mineral acid and the most 

'roduced and consumed inorganic chemical, by volume. Data 

'ased on USGS surveys of sulfur and sulfuric acid producers 

howed that reported U.S. consumption of sulfur in sulfuric 

icid (100% basis) increased slightly, and total reported sulfur 
 :onsumption decreased by 14%. These reported decreases in 

'onsumption can be attributed to the 15% decrease in agricultural 
chemicals and 18% decrease in petroleum refining. Reported 
' :onsumption figures do not correlate with calculated apparent 

'onsumption owing to reporting errors and possible double 
;ounting in some data categories. These data are considered 
| ndependently from apparent consumption as an indication of 
_ nàrket shares rather than actual consumption totals. 

, Agriculture was the leading sulfur-consuming industry; 

· гопзитрпоп in this end use decreased by 15% to 6.65 Mt 

" -ompared with 7.84 Mt in 2008 because of decreased production 
“of other agricultural chemicals. Based on export data reported 
y the U.S. Census Bureau, the estimated quantity of sulfur 
needed to manufacture exported phosphatic fertilizers increased 
бу about 4% to 4.5 Mt. More than 50% of domestic fertilizer 
Production typically is exported, as was the case in 2009. 

" The second ranked end use for sulfur was in petroleum 
‘refining and other petroleum and coal products. Producers of 


sulfur and sulfuric acid reported that the consumption of sulfur 
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in that end use decreased by 18% from that of 2008. Demand for 
sulfuric acid in copper ore leaching, which was the third ranked 
end use, decreased by 20%. 

The U.S. Census Bureau (2010) also reported that 2.2 Mt 
of sulfuric acid was produced as a result of recycling spent 
and contaminated acid from petroleum alkylation and other 
processes. Two types of companies recycle this material- 
companies that produce acid for consumption in their own 
operations and also recycle their own spent acid and companies 
that provide acid regeneration services to sulfuric acid users. 
The petroleum refining industry was thought to be the leading 
source and consumer of recycled acid for use in its alkylation 
process. 


Stocks 


Yearend inventories held by recovered elemental sulfur 
producers increased to 232,000 t, 10% more than those of 2008 
(table 1). Based on apparent consumption of all forms of sulfur, 
combined yearend stocks amounted to about a 9-day supply, 
compared with a 6-day supply in 2008 and 2007 each, a 7-day 
supply in 2006, and a 5-day supply in 2005. Final stocks in 2009 
represented 4% of the quantity held in inventories at the end of 
1976, when sulfur stocks peaked at 5.56 Mt, a 7.4-month supply 
at that time (Shelton, 1978, p. 1296). When the United States 
mined large quantities of sulfur, as in 1976, mining companies 
had the capacity to store large quantities. When mining ceased 
in 2000, storage capacity declined significantly. Since that 
time, stocks have been relatively low because recovered sulfur 
producers have very little room for stocks. 


Prices 


As mentioned earlier in this report, the low sulfur prices 
were the big story of the year. Based on total shipments and 
value reported to the USGS, the average value of shipments 
for all elemental sulfur was estimated to be $1.73 per metric 
ton, which was 99% lower than that of 2008. The decreased 
value reported by producers correlated with the trends in prices 
recorded in trade publications. In 2009, the lowest average value 
of shipments was reported, which dates as far back as 1900 for 
the United States. 

The contract prices for elemental sulfur at terminals in Tampa 
FL, which are reported weekly in Green Markets, began the 
year at $136 per ton. In February, prices decreased to $0 per 
ton. In May, prices increased slightly to $5 per ton and again 
increased in August to $9 per ton. Prices remained at that level 
until November, when they increased to $27 per ton. Although 
the Tampa contract price remained at that level through the end 
of 2009, price increases were expected in 2010. 

Prices vary greatly on a regional basis. Tampa prices were 
usually the highest reported in the United States because of 
the large sulfur demand in the central Florida area. During 
2009, U.S. West Coast prices varied from less than $0 per ton 
to $15 per ton. When published prices are less than $0 per ton, 
expenses are incurred in order to get the material to market. 
Nearly all the sulfur produced in some regions, such as the West 
Coast, is processed at forming plants, incurring substantial costs 
to make solid sulfur in acceptable forms to be shipped overseas. 
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The majority of West Coast sulfur was shipped overseas. World 
sulfur prices generally were higher than domestic prices in 2009. 
The Abu Dhabi National Oil Co.'s (ADNOC) monthly 
contract price became the bellwether of sulfur pricing during 
2008. Even though prices varied by location, provider, and 
type. the ADNOC price became a recognized indicator of sulfur 
price trends. In 2009, the ADNOC contract 2009 price averaged 
nearly $44 per ton, with the lowest price of $33 per ton in 
August and the highest price of $57 per ton in December (North 
America Sulphur Review, 2009b; 2010b). 


Foreign Trade 


Strong international demand during much of the year resulted 
in exports from the United States, including the U.S. Virgin 
Islands, increasing by about 50% in quantity and decreasing by 
7094 in value compared with those of 2008. The average unit 
value of export material was $58 per ton, a decrease of 79% 
from $285 in 2008 (table 7). The leading destination for this | 
material was China, followed, in descending quantity, by Brazil, 
Mexico, and Canada. Export facilities on the Gulf Coast that 
began shipping in 2006 have become a significant source for 
exported sulfur. Exports from the West Coast were 620,000 t, 
or 44% of total U.S. exports. Exports from the Gulf Coast were 
750.000 t, or 5396 of the U.S. total. | 

The United States continued to be a net importer of sulfur. 
Imports of elemental sulfur exceeded exports by about | 

275.000 t. Recovered elemental sulfur from Canada, Mexico, 
and Venezuela delivered to U.S. terminals and consumers in 
the liquid phase furnished almost 10076 of U.S. р import 
requirements. Total elemental sulfur imports were 43 /o less 
in quantity than those of 2008, and lower prices for imported 
material resulted in the value being about 92% less than that 
of 2008. Imports from Canada, mostly by rail, were estimated 
to be 34% lower than those of 2008, waterborne shipments 
from Mexico were 66% lower, and waterborne imports from 
Venezuela were estimated to have decreased by 6196. Canada 
was the source of an estimated 8476 of elemental sulfur imports, 
and Mexico and Venezuela at 7% and 8%, respectively (table 9). 

In addition to elemental sulfur, the United States had 
significant trade in sulfuric acid. Sulfuric acid exports were 3% 
lower than those of 2008 (table 8). Acid imports were about 5 
times greater than exports (tables 8, 10). Canada and Mexico 
were the sources of 73% of acid imported into the United States, 
most of which was probably byproduct acid from smelters. 
Shipments from Canada and some from Mexico came by rail, 
and the remainder of imports came primarily by ship from Asia 
and Europe. The tonnage of sulfuric acid imports was about 


769^ less than that of 2008, and the value of imported sulfuric 
acid decreased by almost 69%. 


World Review 


The world sulfur industry remained divided into two 
sectors—discretionary and nondiscretionary. In the discretionary 
sector, the mining of sulfur or pyrites is the sole objective; this 
voluntary production of either sulfur or pyrites (mostly naturally 
occurring iron sulfide) is based on the orderly mining of discrete 
deposits, with the objective of obtaining as nearly a complete 
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recovery of the resource as economic conditions permit. Int 
nondiscretionary sector, sulfur or sulfuric acid is recovered a 
an involuntary byproduct; the quantity of output is subject to 
demand for the primary product and environmental regulatior 
that limit atmospheric emissions of sulfur compounds 
irrespective of sulfur demand. Discretionary sources, once tx 
primary sources of sulfur in all forms, represented 10% of te 
sulfur produced in all forms worldwide in 2009 (table 11). 

Poland was the only country that produced more than 250.: 
of native sulfur by using either the Frasch process or convene 
mining methods (table 11). The Frasch process is the term for 
hot-water mining of native sulfur associated with the caprock«! 
salt domes and in sedimentary deposits; in this mining method 
the native sulfur is melted underground with superheated wat 
and brought to the surface by compressed air. The United Sus 
where the Frasch process was developed early in the 20th centr: 
was the leading producer of Frasch sulfur until 2000. Small 
quantities of native sulfur were produced in Asia, Europe. an 
South America. The importance of pyrites to the world suliw 
supply has significantly decreased; China was the only count : 
the top producers whose primary sulfur source was pyrites Cv 
produced 87% of world pyrite production. 

Of the 25 countries listed in table 11 that produced mor 
than 500,000 t of sulfur, 18 obtained the majority of their | 
production as recovered elemental sulfur. These 25 count 
produced 92% of the total sulfur produced worldwide. In 
2009, about 29 Mt of elemental sulfur was traded globally. | 
leading exporters were, in decreasing order of tonnage. Carat 
Kazakhstan, Saudi Arabia, Russia, the United States, the Uni 
Arab Emirates, Japan, and Iran, all with more than | Mt A 
exports. The leading importer was China, by far, followed \ 
in decreasing order of tonnage, Morocco, the United dad 
Tunisia, Brazil, and India. All of the top importing put 
had large phosphate fertilizer industries (International Fe 
Industry Association, 2011). e 

Supply growth stalled in 2009 as world degree | 
virtually static. Prices generally were stable in Ane 
of 2009 and showed an increase toward the end o us " 
International prices for 2009 averaged higher han as lost 
United States. Although actual sulfur production ced. Chine 
than in 2008, consumption and supply were D 
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= Canada.—Ranked third in the world in sulfur production, 
· Canada was the leading sulfur and sulfuric acid exporter. In 
"2009, sulfur production in Canada was 8% lower than it was 
tin 2008. About two-thirds of Canadian sulfur is recovered 
'at natural gas and oil sands operations in Alberta, with some 
7 recovered from gas in British Columbia and from oil refineries 
"4n other parts of the country. Sulfur recovery from natural gas 
has declined for several years, but increased sulfur production 
· from oil sands offsets that, and this trend was expected to 
- continue. Sulfur production from natural gas processing 
· declined by 13% in 2009, while sulfur production from the oil 
sands operations continued its upward trend. Production from 
: oil sands was about 15% higher in 2009 than in 2008 (North 
::X America Sulphur Review, 2010а). 
.- Canada's sulfur production was expected to remain stable 
. - over the medium term and may increase over the long term as 
- aresult of expanded oil sands production. Sulfur production 
.from natural gas was expected to decline as natural gas reserves 
. decrease. Significant increases in production from oil sands 
E operations and minor increases at refineries were expected. 
. Canada was likely to remain a leader in world sulfur production. 
‚ Byproduct acid production was expected to remain relatively 
‚ Stable (Stone, 2010). 
. Xstrata Plc (Switzerland) announced that it would 
. permanently cease operation at its copper and zinc plants at 
^. Kidd Creek, Ontario, in May 2010. The closure would remove 
‚ asignificant volume of merchant sulfuric acid from the North 
`7 American market. The estimated sulfuric acid production at 
^ Kidd Creek was 500.000 t/yr (North America Sulphur Review, 
" 20093). 
° A report from Alberta's Energy Resources Conservation 
` Board (ERCB) published in 2010 showed that sulfur emissions 
dj in 2009 from Alberta's natural gas processing plants declined by 
: 59% from levels in 2000 and 12% from those of 2008. Sulfur 
^ emissions declined as the result of improved sulfur recovery 
technology at the plants and because gas production had 
* declined as resources have become depleted. Although sulfur 
+ recovery increased as a percentage of gas processing, total sulfur 
? recovered declined during the same period because of lower gas 
* processing volumes (Energy Resources Conservation Board, 
> 2010, р. 5). 
^ An estimated 800,000 t of sulfur was added to Canada’s 
э stockpiles in 2009. Stocks increased to about 12.3 Mt in Alberta 
Я in 2009, more than 8 Mt of which was stored at Syncrude 
# Canada Ltd.’s Fort McMurray, Alberta, oil sands operation. Fort 
# McMurray is so remote that transporting the sulfur to market is 
ў extremely difficult and expensive (Stone, 2010). 
$ О! sands was one of the fastest growing industries in Canada. 
/ Expansions at oil sands operations were expected to add an 
у additional 3.6 Mt of sulfur production within 10 years. By 2015, 
и sulfur production from Canadian oil sands was expected to 
j represent 876 of annual world sulfur production (Sulphur, 2007). 
/ Continued focus on greenhouse gas emissions from oil sands 
į operations and other environmental scrutiny, however, may limit 
y development of oil sands and direct investment dollars elsewhere. 
j Estimates of the cost of production suggest that a price of $70 per 
| barrel of oil is necessary for oil sands to be profitable. If national 
| and (or) provincial carbon taxes, which have been discussed for 


SULFUR—2009 


Canada and Alberta, were put into place, the cost of oil sands 
production could become too high. In addition to relatively high 
carbon dioxide emissions related to oil sands operations compared 
with those from other petroleum sources, concerns about tailings 
ponds and land restoration contributed to negative perceptions of 
oil sands development (Park, 2008). 

The Athabasca oil sands are a mixture of sand, water, clay, 
and bitumen, a naturally occurring viscous mixture of heavy 
hydrocarbons. Because of its complexity, bitumen was difficult 
or impossible to refine at most oil refineries. It was upgraded to 
a light-oil equivalent before further refining or was processed at 
facilities specifically designed for processing bitumen. Oil sands 
with more than 10% bitumen were considered rich; those with 
less than 7% bitumen were not economically attractive (Oil & 
Gas Journal, 1999). Bitumen contains approximately 5% sulfur. 
On average, it takes about 1 t of bitumen to produce 1 barrel of oil 
(Stone, 2007). 

In 2009, more elemental sulfur was recovered from Canadian 
oil sands than in 2008, when the world economic downturn had 
a negative impact on Canadian oil sands projects. However, oil 
sands operations require tremendous capital to develop, and 
only high oil prices allow them to be profitable (Stone, 2010). 

The form of the primary product at the oil sands operation 
influences the quantity of sulfur produced at the oil sands 
operations or determines whether the sulfur is recovered at 
refineries at other locations. When the operators process the 
bitumen from the oil sands into synthetic crude oil, the sulfur is 
recovered at the upgrading site. If bitumen is transported (usually 
by pipeline) to oil refineries specially upgraded to process this 
product, then the sulfur is recovered at the oil refinery, sometimes 
in other countries, often in the United States (Stone, 2007; 2008). 

China.—For the first time, China was the leading producer of 
sulfur in all forms. It also was the world’s leading producer of 
pyrites, with about 50% of its sulfur in all forms coming from that 
source. The country was the leading sulfur importer, with 12,5 
Mt in 2009 (International Fertilizer Industry Association, 201 1). 
Imports represented 9096 of elemental sulfur consumption in 
China, with the Middle East as the leading source of the imports, 
followed by Canada. Fertilizer production consumed about 
three-quarters of the sulfuric acid produced in China. 

During the second half of 2008, export tariffs were imposed 
to keep Chinese phosphates available for farmers in China, but 
those actions caused shutdowns among fertilizer producers. In 
July 2009, export tariffs were reduced by 10% in response to 
the request for a reduction. Fertilizer production was China’s 
primary application for sulfuric acid, and long-term Prospects 
for Chinese fertilizer demand were expected to remain Strong. In 
2009, strong global imports were driven by heavy purchases of 
sulfur by China. However, the short-term demand for sulphuric 
acid was negatively affected by the slump in the fertilizer 
markets (Sulphur, 2009b). 

Without access to the export market, Chinese phosphate 
producers were only supplying the domestic market rather than 
increasing revenue by exporting phosphate fertilizer (Sulphur 
2009b). In 2009, China imports averaged about 816,000 metric 
tons per month of elemental sulfur, with the largest quantities 
of imports entering the country during the first 6 months of the 
year (North America Sulphur Review, 201 Oc). China had sulfur 
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=“ of more than 2 months’ worth of demand (Sulphur, 

In China, 70% of electricity is generated at coal-fired 
powerplants that emit significantly more sulfur dioxide 
proportionally than powerplants in Western countries. Only 
about 14% of the Chinese powerplants have desulfurization 
apparatus, and of these, not all are fully operational. Industry 
experts estimated that China emitted 25 Mt of sulfur dioxide 
from powerplants in 2008, with expectations for this to increase 
as electricity requirements and capacity increased. Sulfur 
recovery from implementing clean coal technology in China 
could result in the recovery of at least some of this sulfur, but no 
timeframe for these accomplishments was proposed (Sulphur, 
"a Zinjin Copper Industry Co. (a subsidiary of the Zihn 
Mining Group Co.) announced plans to build a 200.000-Uyr 
copper smelting plant in the Fuijan Province. The smelter was 
expected to produce 700,000 (уг of sulphuric acid (Sulphur, 
Qe hstan.—Kazakstan's largest phosphate producer. т 

hate LLC, signed a memorandum of understanding wit 
diea United Chemical Co. (UCC) to build a 
i о ulphuric acid complex as part of a major 
650,000 ; уг МИЯ tau phosphate field. The 
nt venture at the Karatau phosp 
phosphate Jo! s to be built in Taraz as part of the second 
sulphuric acid plant wa вен in 2011. The cost of the two 
phase that was scheduled to "EE d to be nearly $250 million 
hases of the project was estimated to 


(Sulphur, 20099). 


Outlook 


Since 2000, recovered sulfur production in the United States 

has been relatively stable, averaging about 8.6 million metric 

as be г (Mt/yr), but significant increases were expected 
tons per d years as expansions, upgrades, and new facilities 
in T aa were completed. The expansions were 
E ae to increase throughput of crude oil and to 
оры a her sulfur crude oils: additional sulfur production 
gere т of refinery upgrades. Projects that had 
EE nnounced before or during 2009 had the potential to add 
pe recovery capacity of more than 2.8 Мууг by 2013, if 
al were completed on proposed schedules (Sulphur, 2010). In 
peo production from natural gas operations was expected 
+ email at about the same level as or increase from that of 
7009 as more natural gas 1s recovered from shale formations, 
horizontal drilling, and hydraulic fracturing. More efficient, 
cost-effective drilling techniques, primarily in shale formations, 
will be important for U.S. natural gas production (U.S. Energy 
Information Administration, 20 10а). 

Worldwide recovered sulfur output was expected to increase 
significantly. In 2009 and 2010, production of sulfur was expected 
to nearly satisfy demand, but severe sulfur surpluses were 
expected beginning in 2011, accelerating thereafter as a result 
of increased production, especially from oil sands in Canada, 
natural gas in the Middle East, expanded oil and gas operations in 
Kazakhstan, and heavy-oil processors in Venezuela. 

Additional production increases were expected to come from 
Russia's increase in sulfur recovery from natural gas and Asia's 
improved sulfur recovery at oil refineries and development 
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of sour gas deposits. Refineries in developing countnes were 
expected to improve environmental protection measures ani 
in the future, eventually approach the environmental standar: 
of plants in Japan, North America, and Western Europe. His 
sulfur recovery likely will result from a number of factors, 
including higher refining rates, higher sulfur content in стик 
oil, lower allowable sulfur content in finished fuels, and redux: 
sulfur emissions mandated by regulations. 

World consumption of natural gas was expected to mainar 
strong growth, and sulfur recovery from that sector likely wil 
continue to increase. Future gas production, however, is like) 
to come from deeper, hotter, and more sour deposits that wou: 
result in even more excess sulfur production and surpluses, 
unless more efforts are made to develop new large-scale uses 
for sulfur. Other alternative technologies for reinjection and 
long-term storage to eliminate some of the excess sulfur su 
will require further investigation to handle the quantity о! 
surplus material anticipated (Hyne, 2000). 

Domestic byproduct sulfuric acid production may flucust 
somewhat as the copper industry reacts to market conditions 
and varying prices by adjusting output at operating smelter: 
one of the idled smelters reopened in response to high сор 
demand and prices, production could increase significantly. 
but if decreased demand for copper prompted another copy 
smelter to close, production would decline sharply. | 

Worldwide, the outlook for byproduct acid was more post 
Because copper production costs in some countries are lowe 
than in the United States, acid production from those counne 
has increased, and continued increases are likely. Many «v 
producers have installed more efficient sulfuric acid plant 
limit sulfur dioxide emissions at new and existing smelters 
Byproduct sulfuric acid production was expected to increas 
to about 70 Mt in 2014 from about 60 Mt in 2009. Worldwik 
sulfur emissions at nonferrous smelters declined as a resulto! 
improved sulfur recovery; increased byproduct acid products 
is likely to become more a function of metal demand than a 
function of improved recovery technology. One-half orm 
projected increase of byproduct acid production likely po 
from smelters in China, with additional quantities D s 
and Peru, although production from all regions was expe 

increase (Sulphur, 2005). | 

F S and pyrites production, however. vum 
chance of significant long-term increases. In e E 
sulfur production decreased by 50%. Because 0 pe 
increase in elemental sulfur recovery for m becom 

| sulfur has о 
reasons rather than markets, discretionary by the decline ЈЕ 
increasingly less important as demonstrated ae А. 

Frasch sulfur industry. The Frasch process a 
cost process for sulfur production. Pyrites, aera fr 
i n higher cost raw side 
production costs, 15 an even ^ ul aspects are 0S 
acid production when the environmen continue а SIC jl 
Discretionary sulfur output 15 likely to 4 when large ope 
The decreases likely will be pronounce s, as was the С T 
are closed outright for economic reasons, i 
2000 and 2001. ifur and sulfuric acid iii will ¢ 

For the long term, s® 1 and industri арр! 174 
to be important in agricultura? a for phos hate fe 
Because sulfuric acid consumption > at a lower rate 
production was expected to net 
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ther uses, phosphate fertilizer may become less dominant, but 


" 6 expected to remain the leading end use. Ore leaching likely 
“will be the largest area of sulfur consumption growth. 
- From year to year, however, the use of sulfur directly or in 


- rompounds as fertilizer likely will continue to be dependent 


эп agricultural economies and vary according to economic 
:onditions. If widespread use of plant nutrient sulfur is 
dopted, then sulfur consumption in that application could 


ncrease significantly; thus far, however, growth has been slow. 
-_-Xpansions of phosphate fertilizer production were expected to 


›е constructed in 10 countries, one-half of them in China, with 


. «dditional facilities planned in Africa, Asia, and Latin America 
Heffer and Prud'homme, 2010). 


.; Industrial sulfur consumption has some prospects for growth, 
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Сапа Utah as well as in Chile, Congo (Kinshasa), Mexico, and 
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‚ sulfur, either voluntarily or through government mandate, large 


A 


әш not enough to consume all projected surplus production. 
»olvent extraction-electrowinning copper projects that consume 


arge quantities of sulfur are under development in Arizona 


Zambia. The total sulfuric acid requirement for these operations 
‚ош approach 2 Mt/yr of sulfuric acid (Pearson, 2007). 

Unless less traditional uses for elemental sulfur increase 
ignificantly, the oversupply situation will result in tremendous 
itockpiles accumulating around the world. [п the 1970s and 
|980s, research was conducted that showed the effectiveness 
f sulfur in several construction uses that held the promise of 
:onsuming huge quantities of sulfur in sulfur-extended asphalt 
ind sulfur concretes. In many instances, these materials were 
ound to be superior to the more conventional products, but their 
ase so far has been very limited. Concrete made with sulfur is 
nore resistant to acid and saltwater; the manufacturing process 


Sulphur, 2009c). However, when sulfur prices are high, sulfur 
8 less attractive for unconventional applications where low-cost 
‘aw materials are the important factor. 

Although periods of tight supplies may take place 


""зепоф сапу, the long-term worldwide oversupply situation 
„18 likely to continue. Unless measures аге taken to use more 


Juantities of excess sulfur could be amassed in many areas of 


„ће world, including the United States. 
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TABLE 1 


SALIENT SULFUR STATISTICS! 


(Thousand metric tons of sulfur content and thousand dollars unless otherwise specified) 


__ 160) ~ _ ^ DENNIS. UNITE UU ee 


en а и С 205 2006 2007 28 W 
United States: — _ NEC = NE 
“Quantity: | _ _ 
~ Production: "DEPT ое ee 
Е Recovered Oo | | Е 8,790 8,390 8,280 8,5507 819 
T other O 2o TES Е 684 817 79 LN 
O bre LINE жшж = 
_ Shipments: п pem a " 
Recovered” TEM m MN 8,770 8,290 8,310 8,5307 810 
^ Other i MEN ETE ea 1 | 64 817 153 wW 
u Toal _ а mun. сеш e Баве _ 9480 8,960 9.130 — 9280' 58 
7 Exports: m n E E EP 
Elemental’ ee pees не eee 684 635 922 953' 140 
Sulfuric acid | RP _ 110 81" 110 86 8 
Imports: АЕ uteri cds ышы xa um 
Elemental MEME u 2.820 2.950 2.930 3,000 1,700 
~ Sulfuric acid = u а = 877 802 ' 857' 1.690 413 
~ Consumption. all forms“ B PM o | 12,400 12.000 11.900 12,900" — 934 
Stocks, г, December 3 31, producer, г ‘recovered = 160 221 " a у 
~ Value: = 2 "AUD 
— Shipments. fi {тее « on »n board (f.0.b.) mine ог plant: | | | 
T Recovered = ТОЕ eb meee UON 270,000 272,000 303,000 2250000' 14% 
~ Other Е ас з = 80,200 64,700 45,200 | 110,000 _ 234000 
m Total Т9 2 саг HET 350.000 337,000 | 349, 000 2,360,000 ' 248.000 
© Exports, elemental" m PR 20 манды а 55,200 437,000 ' 84,800 272.000 822% 
7 Imports, elemental i MEN 70.500 70,400 79,400 753,000 54 
Price, elemental, f. ob. mine ог рат _ u dollars per metric toñ 30.88 32.85 36.49 ' 264.04 ' 15 
World. _ production, all forms ns (including pyrites) | 68,200 a 67,500" _ r __ 68, 200 ' 68,700 oe 67500 


“Estimated. ‘Revised. 

!Data are rounded to no more than three significant digits except prices; may not add to totals shown. 
2 Includes U.S. Virgin Islands. 

3Includes exports from the U.S. Virgin Islands to foreign countries. 

4Consumption is calculated as shipments minus exports plus imports. 


Sincludes value of exports from the U.S. Virgin Islands to foreign countries. 
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ТАВГЕ 2 
RECOVERED SULFUR PRODUCED AND SHIPPED IN THE UNITED STATES, ВУ STATE! 


(Thousand metric tons and thousand dollars) 


СЭЭ 2008 2009 
Em ship 
State Production Quantity Value’ Production Quantity Value* 
Alabama OO | 285' 281' 94.900 268 264 -4,490 
California i | 1,140 1,110 327,000 ' 1,010 1,000 4,280 
Minos O 458 456 51,700 457 457 -1,160 
Louisiana 1,460 ' 1,470" 399,000" 1,330 1,370 10,300 
Michigan and Minnesota 36 ' 36 ' 9.410 ' 35 35 -679 
New Mexico. а 33 33 7,920 25 25 388 
Оһо БЕ m 139 138 44,100 133 133 460 
Texas m 2,790 2,780 830,000 2,900 2,860 4,450 
Washington = | 136 139 30,800 125 126 -284 
Wyoming — EN 745 733 63.200 656 668 3,600 
Othe? _ | 1,330! 1,360" 392,000 ' 1,250 1,170 -2,880 
Total 8550" 8,530" 2,250,000" 8,190 8,110 14,000 


"Estimated. 'Revised. 

! Data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes Arkansas, Colorado, Delaware, Florida, Indiana, Kansas, Kentucky, Mississippi, Montana, New Jersey, North Dakota, 
Pennsylvania, Utah, Virginia, Wisconsin, and the U.S. Virgin Islands. 


TABLE 3 
RECOVERED SULFUR PRODUCED AND SHIPPED IN THE UNITED STATES, 


BY PETROLEUM ADMINISTRATION FOR DEFENSE (PAD) DISTRICT! 


(Thousand metric tons) 


| 2008 i 2009 
District and source — — Production Shipments - Production - Shipments 
PAD |: К 
 Petrolumandcoke a 243 239 168 166 
Natural gas | аз 13 13 13 
Total 257 | 25 1 179 
PAD2: > pM 
. Petroleum and coke Е 954 955 945 932 
_ Natural ва р ВЕНЕ. ВЕ 28 28 
аа Н 987 98 93 960 
PADI RE 
Petroleum and соке _ 4,650 ' 4,650 ' 4,580 4,580 
. Natualgas — — —— BERE ЭУ 552 546 485 
__ Total ИШЕ 5,180 ' 5200" 5.120 5060 
РАР 4 апд 5: 
_ Petroleum and coke BEEN 1,400 1,380 1,280 1.270 
atur с; ыыы "ы Di 627 638 
_ Total 2,120 2,090 910 — 1910 
Grand total 8,550 ' 8,530 ' 8,190 8,110 
Of which: 
Petroleum and coke 7,240 ' 7,220 ' 6,970 6,950 
Natural gas 1,300 ' 1,310 1,220 1,160 
"Revised. | НИ сав 


!Data are rounded to по more than three significant digits; may not add to totals shown. 
Includes ће U.S. Virgin Islands. 
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TABLE 4 
BYPRODUCT SULFURIC ACID PRODUCED IN THE UNITED STATES' 


(Thousand metric tons of sulfur content and thousand dollars) 


FEM Type of plant i i |. 2008 2009 
Copper Е = - = | ЕНН 655 i |^ —— ө 
Zinc, lead, and molybdenum m mE 98 79 
_ Total: a 21 i 
В Quantity ____ | В | | mu | 753 749 

_ Value | 110,000 234,000 


than three significant digits, may not add to totals shown. 
"Excludes acid made from pyrites concentrates. 


!Excludes acid made from native sulfur. 


TABLE 5 
CONSUMPTION OF SULFUR IN THE UNITED STATES’ 


(Thousand metric tons) 


2008 2009 
Elemental sulfur: | n MEM mE | — 
| Shipments, — mE u 8,530 ' 8,110 
~ Exports _ EN nM 953 ' 1,430 
С трон | 3,000 1,700 
— Total 10,600" 8,380 
Byproduct sulfuric acid: m m 
“Shipments __________ К 753 749 
— Exports? = 86 83 
Imports’ 1,690 413 
— Total -— 000777 77773360 1,080 
— Grand total —- ~ 7 Q9 940 


*Estimated. 'Revised. 


!Crude sulfur or sulfur content. Data are rounded to no more than three 
significant digits; may not add to totals shown. Consumption is calculated as 
shipments minus exports plus imports. 


? includes the U.S. Virgin Islands. 
ЗМау include sulfuric acid other than byproduct. 
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ТАВГЕ 6 


SULFUR AND SULFURIC ACID SOLD OR USED IN THE UNITED STATES, BY END USE' 


(Thousand metric tons of sulfur content) 


Sulfuric acid 


___ Elemental sulfur __ (sulfur equivalent) Total 
_ Se End use 2008 2009 2008 2009 2008 2009 
102 Copper ores EE M +. 363 456 _ 363 
1094 | Uranium and vanadium ores -- -- 3 2 3 2 
10 Other ores - = = 121 112 121 112 
26,261 Pulpmills and paper products mn Ww W 187 188 187 188 
28, 285, = Inorganic pigments, paints, and allied — 
286, 2816 products; industrial organic chemicals, 

other chemical products* W W 293 286 293 286 
281 = Other inorganic chemicals — 49 1 38 99 87 100 
282, 2822  — Synthetic rubber and other plastic 

materials and synthetics W W 69 64 69 64 
2823 = Cellulosic fibers including rayon -- -- 31 7 31 7 
284 Soaps and detergents mE u W W 3 3 3 3 
286 — Industrial organic chemicals Д -- - 177 36 177 36 
2873 _ Nitrogenous fertilizers —— | - - 58 161 58 161 
2874  Phosphaticferilizers — = Е 5,690 5,430 5,690 5,430 
2879 | Pesticides — ^ - - E 9 E 9 
287 Other agricultural chemicals 2,050 1,000 28 44 2,080 1,050 
2892 Explosives MEN -- -- 10 10 10 10 
2899 — — Water-treating compounds -- -- 48 64 48 64 
28 Other chemical products mn -- -- 34 250 34 250 
29, 291 Petroleum refining and other petroleum 

and coal products 2,990 2,360 244 283 3,230 2,650 
331 _ Steel pickling | | mE mo za = 6 8 6 8 
333 Nonferrous metals _ == SÉ 1 es l B 
зз о Other primary metals | = n 5 5 5 5 
зв Storage batteries (acid) | КЕ 3s Ба 24 28 24 28 
Pn Exported sulfuric acid. " m = > 7 197 __7______197 
| _ Тога! identified 5.090 3,370 7,540 7,650 12,600' 11,000 
mt Unidentified —— ng 684 489 132 91 816 585 
| ^ Grand total mM 5,770 3,860 7,680 740 _ 13400' 11,600 


"Revised. W Withheld to avoid disclosing company proprietary data; included with “Unidentified.” -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


"Does not include elemental sulfur used for production of sulfuric acid. 


Standard industrial classification. 


“Мо elemental sulfur was used in inorganic pigments, paints, and allied products. 
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TABLE 7 
U.S. EXPORTS OF ELEMENTAL SULFUR, BY COUNTRY' 


(Thousand metric tons and thousand dollars) 


—_ 2008 2009 

Country Quantity Value _ Quantity — Vale | 
"m MCN -— 184 68800 _ | 383 15.600 
Cue 102 51,100 29 5,730 
а 358 51,100 731 39,800 
ИЕСИ 102 43.000 127 8,030 
Morocco MEN 27 1.660 33 1,610 
Other 180 ' 55.800 " 22 11,400 
_ Total BEEN — 77 7798 2700 1,430 82,200 


уы ett ee ИИ 


—— 


‘Revised. 


' Includes exports from the U.S. Virgin Islands. Data are rounded to no more than three 
significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 


TABLE 8 
U.S. EXPORTS OF SULFURIC ACID (100% H;SO,), BY COUNTRY' 


ыса | СИ | ЕЕ ий 


| 2008 EE GN 
Quantity Value Quantity Value 

HEN © Country __ __ _ _ (metric (ons) _ (thousands) — (metric tons) — (thousand?) 
Canada BEEN 160,000 $11.900 212,000 $14,300 
Chile С 10,700 2,840 - * 
China. — —— n 1,740 369 2,750 371 
Dominican Republic _ 4,580 $39 649 149 
El Salvador | | B 10 20 469 74 
Germany — 16 43 494 102 
Grece —— 662 82 505 60 
Hong Kong — 710 178 21 57 
Ireland — 1,430 1,330 1,180 1,500 
Israel OOOO 604 771 2,680 2,340 
Jamaica - | EE Е 5.930 1,710 — Ё 
Korea, Republic of 461 19 79 30 
Mexico ____ 14,400 3,820 3,810 1,150 
Netherlands Antilles i 5.780 1.750 3,040 539 
Nigeria — — u 1,300 152 | | 
Poland GNE 139 335 825 94 
Singapore m 53 68 66 > 
Sn Lanka. MEM 1.150 132 -- Ж 
1n 113 179 843 205 
Thailand 44 40 463 95 

Trinidad and Tobago 14,600 3,620 4,760 e 
о = 33,900 11,100 16,400 1,070 
Эта | MEN 3,400 ' 1,450 ' 2230 | 787 

ota eme ышы —— — 264.00 3,900 

= 0 | 262.000 42,00 — (| 25490 _ == 


"Revised. -- Zero. 
1 
Data are : s icin 
rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 
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TABLE 9 


U.S. IMPORTS OF ELEMENTAL SULFUR, BY COUNTRY! 


(Thousand metric tons and thousand dollars) 


2008 2009 
р _ Country — ———— __ Quantity - Value? _ Quantity _ Маше? 
Сапада 2180 415000 14307 45,800 
Mexico ____ "XE 366 ' 140,000 125 2,540 
Venezuela 360 134,000 140 * 2,400 
Other 98 64,600 6 3,390 
Total © 3000 — 753000 _ 1700* 54100 


“Estimated. ‘Revised. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


2 
Declared customs valuation. 


Source: U.S. Census Bureau and PentaSul North American Sulphur Service as adjusted by 


the U.S. Geological Survey. 


TABLE 10 


U.S. IMPORTS OF SULFURIC ACID (100% H:SO,), BY COUNTRY’ 


2008 2009 — | 

_ Quantity | Маше? Quantity Value" 
Country (metric tons) (thousands) - _ (metric tons) _ (thousands) 
Bulgaria 26,800 $7,260 29,100 $481 
Canada” 2,350,000 233,000 821,000 118,000 
China НЕ 109,000 30,100 392 386 
Egypt — 26,800 7,950 = _ 
Finland m 23,000 3,600 39,300 4,040 
India | 2,070,000" 60,500 У a 
Japan о 65,900 14,600 20,000 477 
Korea, Republic of — 12,100 1,200 37,000 4,160 
Mexico — 297,000 55,700 108,000 4,750 
Peu —— | 55,800 15,400 66,700 2,300 
Poland = m 26,700 4,360 30.200 434 
Sweden | 25,000 6,110 15,600 742 
Отег Е | 94,800" 28400' 98,200 10,300 
Toa — 5,180,000" _ 468,000' 1,260,000 146,000 


"Revised. -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


Declared cost, insurance, and freight paid by shipper valuation. 


Source: U.S. Census Bureau. 
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ТАВГЕ 11 
SULFUR: WORLD PRODUCTION IN ALL FORMS, BY COUNTRY AND SOURCE"? 


(Thousand metric tons) 


= Country and source” Е 2005 | 


О 2005 206 2007 зз W0 
Australia, Бургодис!:* | и 
-Metallurgy Т _ _ ________ 880 880 890 880 870 
А Petroleum = _ 60 ИН _58 _ mE 58 ' " 60 ' 6 _ 
^o Tu о EE 940 938 948' 940! 90 
Brazil: mE mn Е ERE E 
Frasch i | | 20 21 22 n: 2 
_ Byproduct: n MM 
Metallurgy Мени 267 298 322 322 n? 
Petroleum — ни 112 117 136 136 136? 
© Total ы 3 |. 436 480 480 480 
Canada, byproduct: _______ ________-_--- 
_ Metallurgy EE 1,058 ' 1,176 1,167 1,148 ' 80 
~ Natural gas. petroleum, oil sands Е 27,915 7,906 27,622 Žž | 7008" — i emo 
^ Toa — 8,973 ' 9.082 8789 815867 1441 
Chile, byproduct, metallurgy __ __ 1.635 1.641 1,569 1,573 1,627 
ыг ИСИ 900 950 960 960 1.000 
E EN Е 4,010 3,810 4,200 4,300 430 
ИУ осо саа a a Орша з 3350 400 
тош _ 7,710 _ 7.760 8.460 _ 8,610 9,370 
Finland: "EP 
Pyrites ПИ | 270 250 250 250 280 
| pru СЕЕ 300 300 300 300 300 
~~ Petroleum _ ІГ = 70 707 70' o W IN 10 _ 
тад BEI |^ 6&0 — 620' 620" 620' J 
France, byproduct, a all sources? - EN 616' 650' 650 ' 650 ' 659 _ 
rmany, byproduct: 
pec | NM 2,292 ' 2,437 ' 2,454 ' 2,458 ' yi 
_ Natural gas é and petroleum ЕИ DM _ 1,585 1.686 1.637 b 709. — à pro 
© Total MM 3.877" 41237. 4,091 ' 4167 SP 
India? | m " 
ES NEM 32 32 32 3 
B roduct: " 
Meis | | | | 580 600 590 — СА 
^. Natural gas and petroleum mE 0 _ 249. Ег 
- Total В | 
Iran, byproduct К 
| Metallurgy i 
ОМ atural gas and petroleum | 
Тога! EE 
Italy, byproduct | 
_ Metallurgy | | 
Petroleum 
Total md 
Japan, byproduct: = ME 
_ Metallurgy - 
Petroleum 
Total - x3 
See footnotes at end c of table. — 
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TABLE 11—Сопипџед 


SULFUR: WORLD PRODUCTION IN ALL FORMS, BY COUNTRY AND SOURCE'? 


(Thousand metric tons) 


| i Country and source? _ 2005 = 2006 | _ 2007 2008 2009 
Kazakhstan, byproduct: К m Е 
В Metallurgy _ n NEN 325 300 300 300 300 
Natural gas and petroleum 1,700 1,700 1.661 5 1,733 * 1,700 
Той о 5 2,025 2,000 1.960 2,030 2,000 
Korea, Republic of, byproduct” LLL 
Metallurgy 800 ' 660 ' 670 € 660 ' 600 
Petroleum 900 ' 950 1,000 ' | 900 ' _ 900 
Тога! 1,700 1,610" 1,670 ' 1,560 ' 1,500 
Kuwait, byproduct, natural gas and petroleum" 836 ' 742 ' 830 ' 830 ' 830 
| Баз апа un з Rmo сс et CB И 
Mexico, byproduct: | | Е 
Metallurgy* 750 650 550 700 700 
Natural gas and petroleum | _ 1 017 1,074 1,026 1,041 1,000 Ta 
Total 1,767 1,724 1,576 1,741 1,700 * 
E а а авина a ЧЕ ЕРИНЕ a WM € o a шы a a лымо... 
Netherlands, byproduct: о || | 
Metallurgy 141 ' 111" 115 ' 115" 115 
Petroleum 0 mu 400 400 400 _ 400 400 — 
Total — | 541 ' 511" 515! 515" 515 
Poland?" | ы э — 
Native 802 800 834 762 263 
Byproduct: | | I | - 
Metallurgy 292 307 304 294 ' 260 
‘Natural gas - LED 21 20 23 ' 21 21 
Petroleum ——————— mE 164 182 188 201 ' 180 
Other с 2 2 2 па D aa 3 
Total - m ee 1.280 1,310 1,350 1,280 727 
Russia: ô 
Native — 50 50 50 50 50 
Руже | ЕОНИ 300 200 200 200 200 
о Вургофис Н 
— Metallurgy ———— 600 700 800 820 820 
Ма gas о Е КЕ 6,000 — 6,000 6000 6,100 ___ 6,000 
Total — _ 6,950 6,950 7,050 7,170 7,070 
Sue eee. === 271729073089 3163 3214 
South Africa: ЕТ | - = 
__ Ругиез, S content, from gold mines "E 133 68 7 
Вурофи 000000000 | | 
Metallurgy, copper, platinum, zinc plants 220 231 236 - | "s | 
a | 422 343 335 
Petroleum ___ _____ -— = | M 
Total 776 643 642 57 
Spain, byproduct: _ | | | У 
Coal, lignite, gasification 
= es | | | 500 500 500 500 500 
_ Petroleum* Е 112" 17" ____ 136" 136" _ 136? 
Eb | 613! 618 ' 637 ' 637 ' 637 
Боа Wu Е, НИЕ 217554 — 2,175“ 
United Arab Emirates, byproduct, natural gas and petroleum". 1,950 1,950 1,950 
United States, byproduct: 
~ Metallurgy "s IE NE 711 674 817 753 749 
“mie. ty i 1,850 1,430 1,280 1,300 ' 1,220 
yc 6,940 6,960 7.000 7,240 ' 6,970 
E = c eG “7 9,060 9,100 9,300 ' 8,940 


otal а у = = ed 
See footnotes at end of table. 
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TABLE 11—Continued 


SULFUR: WORLD PRODUCTION IN ALL FORMS, BY COUNTRY AND SOURCE"? 


(Thousand metric tons) 


—_—_ an 


_ Country and source? __ 1 | 0086 2006 „2007 2008 T 
Uzbekistan, byproduct:" а мае аа __ 
Metallurgy НЕЕ 170 170 170 170 170 
_ Natural pas and petroleum ____________ 350 _ 350 350 350 350 _ 
^ Toa -— | 520 520 520 520 520 
Venezuela, byproduct, natural gas and petroleum" | = 800 800 800 800 800 
Other i 4,870 ' 4,230 ' 4,250 ' 4,410 ' 4,160 
Ооу: _____ СЕБЕ 865 
Frasch | NENNEN Е —' =! et ast " 
"Native. 236 201 200 206 ' 207 
o Pytes —— 0 mn mM 161 155 150 153 130 
Unspecified m 1,380 1,150 1,140 1,150" 19 
^ Byprdut —— u Е 
С Metallurgy 1,020" 1,040 ' 1,050 ' 1,050 ' 1,050 
mu Uo Я 361 361 361 528 ' 659 
| Машга! раз апд petroleum, undifferentiated _ 475 ' 481 ' 472 ' 428 ' 122 
usc ON 1,230 ' 833 ' 875 ' 898 ' 810 
ет eens 68.200 ' 67.500 ' 68.200' 68,700" 67150 
^ Ofwheh — 00 | 
Frasch 20 ' 21' 22 ' 22 ' n 
uu ^ MN mE a 1,990 ' 2.000 ' 2.040 ' 1,980" 152 
— pyrites Н пио 4,910 4,520 4.900 5,000 5,040 
Unspecified —— 4,710 4,710 4,880 4,960 5,050 
^ — Byproduct: С БЕ8Е | | | 
E анон" | | 
Coal, lignite, gasification u "NEC 
Metallurgy | 16800' — 17200' 17,500" 17,600 1770 
dad ^ НОБ 8.230 7.810 7.670 7,950 ' in 
— == = a и ТЕЗ ' 17, 
Natural gas, petroleum, oil sands, undifferentiated 18,500 " 18,600 ' 18,400 ' 18,100 | m 
рейши о... 13,000 12.600 ' 12.800 ' 13,100 2, 


*Estimated. "Preliminary. 'Revised. -- Zero. 


! World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add 


?Table includes data available through July 28, 2010. 


_——— 


to totals shown. 


TO оуету; 
3The term “source” reflects the means of collecting sulfur and the type of raw material. Sources listed include the jus dt apes s 
native comprising all production of elemental sulfur by traditional mining methods (thereby excluding Frasch); pyrites ih коой 
sulfur is recovered in the elemental form ог as acid); byproduct recovery, either as elemental sulfur or as sulini piano Е ail 
gasification, metallurgical operations including associated coal processing, crude oil and natural gas нано petro Е ue sulfur in 
sand cleaning, and processing of spent oxide from stack-gas scrubbers; and recovery from processing mined nm аде include it 
the form of sulfuric acid from artificial gypsum produced as а byproduct of phosphatic fertilizer production is exclud аня 
would result in double counting. Production of Frasch sulfur, other native sulfur, pyrite-derived sulfur, mined gypsum of origin of the 
byproduct sulfur from extraction of crude oil and natural gas, and recovery from oil sands are all credited to the us аге credit 
extracted raw materials. In contrast, byproduct recovery from metallurgical operations, petroleum refineries, and spen 


| ed. 
| fur is extract 
| from which the sul 
to the nation where the recovery takes place, which is not the original source country of the crude product 
*Reported figure. 


1 erentiated. 
Government of Poland sources report total Frasch and native mined elemental sulfur output annually, undiff 


late esti 
: ај uate to formu 
*Sulfur is thought to be produced from Frasch and as a petroleum byproduct; however, information 1s inadeq 
"Excludes “China, elemental” and “Russia, native.” 


mates. 


8 © = 3* : 
Includes "China, elemental" and "Russia, native." 
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TALC AND PYROPHYLLITE 
By Robert L. Virta 


Domestic survey data and tables were prepared by Robin C. Kaiser, statistical assistant, and the world production table was 
epared by Glenn J. Wallace, international data coordinator. 


In 2009, talc production decreased to 511,000 metric tons (t) world economic recession continued to have a major negative 
lued at $14.6 million from 706,000 t valued at $21.8 million impact on U.S. talc production because of the continued low 
.. 2008. Sales of talc decreased to 512,000 t valued at $57.2 level of activity of the U.S. markets that the talc producers 
— Шоп from 667,000 t valued at $83.3 million in 2008. U.S. serve and reduced foreign markets for U.S. exports. In 2009, the 
— parent consumption decreased to 443,000 t in 2009 from three major talc producers reduced mine output and three small 
5.000 t in 2008. Exports of talc decreased to 188,000 t in producers only worked from stocks. Output decreased in all 
109 from 244,000 t in 2008, and imports decreased to 120,000 producing States. Montana led all States in the tonnage of talc 
` n 2009 from 193,000 t in 2008. U.S. production and sales of produced, followed by Texas and Vermont. 
Tophyllite decreased slightly in 2009 (data are withheld to R.T. Vanderbilt Co., Inc. completely exited the talc market in 
oid disclosing proprietary information). World production of mid-2009. The company, which stopped mining talc in 2008, 
ic and pyrophyllite declined to 7.43 million metric tons (Mt) in was filling customer orders from stocks. The company cited 
` 109 from 7.58 Мет 2008. The decline in the world economies, decreased sales to the ceramic and paint markets as the main 
_ dich began in early 2008, resulted in reduced sales to most of reason for the closure of its mine in New York (Ellen, 2009; 
' e industries on which talc is dependent. Watertown Daily Times, 2009). R.T. Vanderbilt was one of the 
NEM top four U.S. talc producers since it entered the talc market in 
авон and Government Programs the early 1970s and New York was the lead producing State for 
most of the time between 1900 and 1974. 


. In 2009, the U.S. Department of Defense authorized the 

X Sposal of 865 t of block and lump talc and 621 t of ground 

_ le, the entire uncommitted inventory of the National Defense 
ockpile (NDS). There were no sales from the NDS in 2009. 


Pyrophyllite. —Domestic production data of pyrophyllite (a 
hydrous aluminum silicate with a structure similar to talc) were 
acquired through a voluntary USGS survey of the two U.S. 
companies. Both companies responded to the survey. 

Standard Mineral Co. operated two mines in North Carolina 


roduction 

and Standard Industrial Minerals, Inc. operated one mine 
Talc.—Domestic production data were obtained through a in California. Similar to talc, the pyrophyllite industry was 
'luntary survey of U.S. mining companies conducted by the negatively affected by the U.S. economic recession, with U.S. 
S. Geological Survey (USGS). Survey forms were sent to production decreasing in 2009 from that of 2008. Domestic data 
x companies that mined talc, and responses were received were withheld to avoid revealing company proprietary data. 


om four companies. Responses accounted for about 99% 
‘the production data presented in table |. Data for the 
` Nrespondents were estimated from preliminary reported data 
ised on 9 months of production in 2009, reported prior-year 
ita adjusted according to employment and consuming industry 
* "nds, and Mine Safety and Health Administration employment 
"ма. 
4 їп 2009, three companies operating six mines in three States 
пед talc. АП were open pit mining operations. The producers 
"ere, In decreasing order of production, Luzenac Group (a 
"vision of Rio Tinto plc) in Montana and Vermont, American 
; ilc Co. in Texas, and Specialty Minerals Inc. (a subsidiary of 
| linerals Technologies Inc.) in Montana. Alberene Soapstone 
.9. in Virginia, and CAL-TALC, Inc. and Protech Minerals Inc., 
ath in California, worked from stockpiles in 2009. The three 


QUIE domestic producers collectively accounted for more than , 
Э% of the U.S. tonnage mined. domestically and not exported decreased to 421,000 t in 2009 


0.5. mine production decreased to 51 1,000 t valued at $14.6 from 536,000 t in 2008. Ceramics (mainly ceramic tiles) were 
ullion compared with 706,000 t valued at $21.8 million in the leading market, followed by paint, paper, Plastics, roofing 
208 (table 1). The large decline in production from 2008 to cosmetics, and rubber, in decreasing order of consumption > 
209 resulted for two reasons. First, a major talc producer in (table 2). Sales to the domestic cosmetics industry increased 
ew York closed its mine in 2008, re ducing the production slightly and sales to other markets decreased in 2009. The 


ipacity of the U.S. talc industry significantly. Second, the ido) CAE by tonnage, were in sales to paint and paper 
markets. Most of the decline in paint sales was attrib 
uted to 


Consumption 


Domestic consumption data for talc and pyrophyllite were 
developed by the USGS from a voluntary survey of U.S. mills. 
survey forms were sent to 9 companies operating 10 mills in 6 
States for talc and 2 companies operating 2 mills in 2 States for 
pyrophyllite. Responses from six companies accounted for more 
than 99% of the talc data presented in table 2. The remaining 
data were estimated from preliminary data based on 9 months of 
production in 2009, reported prior-year data adjusted according 
to employment and consuming industry trends, and Mine Safety 
and Health Administration employment data. 

Talc.—Sales and use were 512,000 t of talc valued at $57.2 
million in 2009, a decrease from 667,000 t valued at $83.3 | 
million in 2008 (table 1). U.S. producers reported that talc sold 
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lower demand for paint by the construction and manufacturing 
industries. There was a lower demand for paper products in 
North America in 2009 (Pulp and Paper Network, LLC, 2009). 
This reduced paper demand had a significant negative impact 
on sales of talc, which was used mainly for pitch control, to 
the paper industry. A decrease in U.S. manufacturing in 2009 
resulted in a decline in talc sales to other talc markets. 

Sales of talc to manufacturers of ceramics (mainly tile), paint, 
and roofing were tied to commercial and home construction and 
renovation. Construction starts for new privately owned housing 
decreased to 555,000 units in 2009 from 905,000 units in 2008 
(U.S. Census Bureau, 20105). The value of all construction 
(residential and commercial) decreased to $937 billion in 2009 
from $1.07 trillion in 2008 (U.S. Census Bureau, 20102). 

Shipments of architectural paint (a major paint market for 
talc) decreased to 2.21 billion liters (585 million gallons) in 
2009 from 2.57 billion liters (679 million gallons) in 2008 (U.S. 
Census Bureau, 2010c). Ceramic tile is a major market for talc. 
U.S. producers sell their talc to domestic tile manufacturers, 
whose tile competes with imported ceramic tile. The U.S. 
International Trade Commission (undated) reported that imports 
of ceramic tile under Harmonized Tariff Schedule of the United 
States (HTS) codes 6907.10.00, 6908.10.10, 6908.10.20, and 
6908.10.50 decreased in quantity to 6.95 million square meters 
valued at $68.6 million in 2009 from 10.8 million square 
meters valued at $108 million in 2008. The decrease in imports 
was associated with decreased commercial and residential 
construction. 

Most of the 120,000 t of imported talc listed in table 5 was 
not included in the domestic end-use data listed in table 2. An 
estimated end-use breakdown of sales of imports in 2009 is 
plastics, 89,000 t; cosmetics, 15,000 t; paint, 8,000 t; ceramics 

and refractory products, 3,000 t; paper, 2,000 t; rubber, 1,000 
t; and other (unspecified), 2,000 t. Combining domestic sales 
by U.S. producers (table 2) with sales of imported talc, markets 
in the United States were, in decreasing order of consumption, 
plastics, ceramics, paint, paper, cosmetics, roofing, and rubber. 

Mineral Technologies, the parent company for Specialty 
Minerals, reported talc sales of $32.3 million, a 10% decline in 
value from $35.9 million in 2008. Reduced sales took place in 
automotive and commercial and residential construction markets 
(Minerals Technologies Inc., 2010а, p. 20-21). Specialty 

Minerals operated a talc mine and mill near Barrett, MT. 
Pyrophyllite.—\n 2009, domestic consumption of pyrophyllite 

decreased slightly from that of 2008; data are withheld to 

avoid disclosing company proprietary data. Pyrophyllite was 

used in refractory products, paint, ceramics, and unspecified 

applications, in decreasing order of consumption. Refractory 


uses accounted for more than 50% of domestic pyrophyllite 
sales. 


Prices 


In 2009, the unit value of crude talc was estimated to be $29 
per metric ton compared with $31 per ton in 2008. Nearly all 
talc sold in the United States was sold only after crushing and 
grinding. Following sorting to remove waste, primary crushing, 
and screening, the unit value of the unmilled talc would likely 
range from $50 to $60 per ton. The average reported unit value 
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of processed talc was $111 per ton in 2009, a decrease frons 
unit value of $125 per ton in 2008. The lower unit value in? 
resulted largely because of declines in sales to higher value. 
markets, such as paints, paper, and plastics. The unit values’ 
crude and processed pyrophyllite were essentially unchangstr 
2009. 

The average free alongside ship unit value of all exports 
increased to $200 per ton in 2009 from $189 per ton in 
2008 (table 4). The unit value for milled talc (HTS code 
2526.20.00.00) exports decreased to $199 per ton in 200 tr 
$211 per ton in 2008. Reduced world talc demand resulted 
excess world capacity and pressure on producers to reduce 
prices for large volume talc purchases in 2009. The average 
free alongside ship unit value for exports of unmilled tale (His 
code 2526.10.00.00) increased to $460 per ton in 2009 fren | 
$327 per ton in 2008. The unit value of unmilled talc inris 
significantly because there were more high-value. low-tonns 
exports in 2009 compared with those of 2008. The greater t: 
of unmilled talc exports compared with milled talc expor” 
likely owing to the inclusion of more high-value specialty 2: 
grades in unmilled talc exports. 

The average Customs unit value for all talc imports vé 
$400 per ton in 2009 compared with $292 per ton in 2008. 1 
average unit value for imports of unground talc (HTS собе 
2526.10.00.00) was $287 per ton in 2009, an increase fut 
$207 per ton in 2008, the result of higher valued m 
imported from Brazil and Canada. The average custom i 
for ground talc (HTS code 2526.20.00.00) was $314 a 
in 2009, an increase from $262 per ton in 2008. Higher vat 


А : me: 
imports from Canada and small but very high-valued shit 


: in value. 
from several other countries caused the increase In 


ade 
The average customs value for cut or sawed talc (HTS em | 


uU 
6815.99.20.00) was $1,079 per ton, an increase from $1.04: 
ton in 2008 (table 5). " 
Published prices for talc ranged from $92 to Е 
(table 3). Prices for pyrophyllite from the Repu џ pus 
free on board, were $166 per ton for fiberglass 21 у 
manufacturing, $27 to $44 per ton for dun qe 
to $150 per ton for filler grade. The price of NT 
Australia was $342 per ton (Industrial Miner? em pë 
prices should be used only as a pum а 4 buyer 
depend on the contract terms between seller 


Foreign Trade 


on talc. Detailed statistics, by е «C amisso 
available from the 0.5. Internationa’ is site (US. 17. 
Interactive Tariff and Trade Datawe jp tale 42" 

Trade Commission, undated). P because о 
in 2009 compared with that in 2 din 


ase eg 
rts decre", agite 
economic recession. U.S. talc expo 544 


Lo from -""" 
188,000 t valued at $37.6 ОНА его а 
at $46.0 million in 2008. By ДИ) 


W 
i tes, 1010 
importer of talc from the United Sta 


te 
(table 4). These two countries accoun illed 


re m T 
exports. About 94% of talc exports о : M 
U.S. talc imports dene Aue NT 
S.t | 
million in 2009 from 193, ne eat 
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. decrease in talc imports from China and Canada accounted for 
iost of the decline in U.S. imports in 2009. By tonnage, China 

_ as the leading source for imported talc, followed closely by 
апада (table 5). Imports from Japan were likely pyrophyllite 
ther than talc. 


/orld Review 


1 
World production of talc and pyrophyllite was estimated to be 
. 43 Mt in 2009, a decrease from the 7.58 Mt produced in 2008. 
hina was the world's leading producer of talc, followed by the 
nited States, India, Finland, and France (crude). The Republic 
> Korea was the leading producer of pyrophyllite, followed by 
pan and Brazil. Brazil, China, Finland, France, India, Japan, 

e Republic of Korea, and the United States together produced 

* % of the world's talc and pyrophyllite (table 6). 
; Rio Tinto (the parent company for Rio Tinto Minerals) 
_tlayed the sale of its worldwide talc division, which had been 
1 the market since 2007. The company indicated that poor 
onomic conditions worldwide resulted in an undervaluing 
. their talc assets. Rio Tinto indicated that 2009 world sales, 
hich were 888,000 t, declined 24% relative to 2008. Sales, 
wever, increased 18% in the fourth quarter of 2009 compared 
ith those of the same period in 2008 because of a slight 
“covery in European markets (Industrial Minerals, 2009e; Rio 
nto, 2010b, p. 6, 8). Rio Tinto Minerals, through its Luzenac 
rth America division, was the leading U.S. talc producer, 
th mines in Montana and Vermont. Rio Tinto Minerals also 
| d talc mines and mills in Australia, Austria, France, Italy, and 
ain. 

Canada.—Globex Engineering Enterprises Inc. continued its 
ork on a magnesite and talc deposit near Timmins, Ontario. 

eliminary testing suggested the talc was suitable for such 
-arkets as cosmetics, paper, and plastics (Industrial Minerals, 

'09e). 

China. —Mondo Minerals B.V., Europe's leading world 
oducer of talc, entered into a joint venture with Chinese 
 одисег Beihai Group to mine talc in Liaoning Province, 
лпа. The venture allowed the company to access high-quality 
"c reserves in China and reduced its dependence on talc from 
Finnish operation and other sources. Mondo Minerals also 
Ade this move because many of its customers were relocating 
‘Asia, where markets were expanding (Industrial Minerals, 

09a). 

India. —Golcha Associated Group, one of India's leading talc 

dducers, increased production to 234,000 t in the 2008—09 
cal year compared with 160,000 t in the 2007—08 fiscal year. 

India, considerable growth in the paper, plastics, and paint 
dustries in the past 4 to 5 years contributed to opportunities to 
рапа talc sales (Industrial Minerals, 2009c). 
Slovokia.—Mondo Minerals agreed to purchase at least 
gues metric tons per year (t/yr) for 10 years from Rozmin 
-9. Mondo Minerals also had the option to extend its purchase 

reement for another 10 years and had the first right of refusal 

EuroGas GmbH, the major partner in Rozmin, decided to 

| l its 51% interest іп Rozmin. Rozmin planned to develop 

alc deposit near Gemerska Poloma in eastern Slovakia, 

i production expected to begin in 2010. Ownership of the 
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Gemerska Poloma deposit continued to be disputed by VSK 
Mining s.r.o. (Industrial Minerals, 2009b). 

Thailand.—Golcha Group, India’s leading talc producer, 
opened a new talc mill in Thailand. The 36,000-t/yr plant, 
operated by M/S Golcha-Chemintac Co. Ltd. Thailand 
processed Indian ore for ceramic, cosmetics, detergent, paint, 
paper, pharmaceutical, plastic, and soap markets in Southeast 
Asia (Industrial Minerals, 2009a). 


Outlook 


The worldwide economic recession continued to affect the 
global talc industry in 2009. Major market sectors, such as 
automotive, housing, and general manufacturing, declined 
in 2008 and made no significant recovery through most of 
2009. This affected talc sales for such product applications as 
adhesives, caulks, ceramics, joint compounds, paint, plastics, 
roofing, and rubber. 

U.S. industrial output and construction both appeared to 
slightly increase in early 2010 and hinted at the beginnings of 
an economic recovery. Economic growth was expected to be 
greatest in countries with developing and emerging economies, 
averaging 6% in 2010 and about 8% in 2011. The economies of 
other countries, particularly in Europe and North America, were 
expected to increase at a slower pace, averaging 2% in 2010 
and 2.5% in 2011 (International Monetary Fund, 2010). Rio 
Tinto and Minerals Technologies reported production and sales 
of talc increased more than 19% in tonnage and 55% in value, 
respectively, in the first quarter of 2010 compared with that of 
the first quarter of 2009 (Minerals Technologies Inc., 2010b; 
Rio Tinto plc, 2010a). These increases in the first quarter of 
2010 suggested that U.S. talc production and sales may rebound 
7% or 8% in 2010. Although the increase may be significant, 
U.S. production, sales, and apparent consumption still may be 
considerably below those of 2006, before the recession began 
affecting the talc industry. Slightly greater growth may take 
place in 2011 if the economy continues to recover. Similar 
growth patterns may also be seen with pyrophyllite, as a slow 
recovery begins in major industries that use pyrophyllite to 
produce ceramic, paint, and refractory products. 
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Talc and Pyrophyllite. Ch. in Mineral Facts and Problems. t 
Bureau of Mines Bulletin 675, 1985. 

Talc Industry—An Overview, The. U.S. Bureau of Mire 
Information Circular 9220, 1989. | 

Using the Geologic Setting of Talc Deposits as an Indicator 
Amphibole Asbestos Content. Environmental Geology. 3“ 


ТАВГЕ 1 
SALIENT TALC AND PYROPHYLLITE STATISTICS! 


(Thousand metric tons and thousand dollars) 


о 200 | 2 27 2008 2009 
United States: - 5 е 
__Мпе production, crude: | HCM 

Quantity: 
© Tae = Е _ 856 _ 895 709 706 511 
| — Pyrophylite — — Ww у es WW у у 

Value: ПН Е Е 

тако Ш 24400 27,400 24.400 21,800 14,600 
РО Pyrphylite — mM W W м WwW W 
Sold by producers, crude and processed: 

Quantity: ИК 
© Tae mE 826 | 90 — 70 67 512 

_ Pyrophyllite __ у ___ У 1 W O V". ~ 
__ Value: BEEN 
| Tae — 20 74,300 81300 82,000 83,300 57,200 
,,  Pyophylte м ER 
, Exports, talc: _ 

Quantity — _ 270 — 253 2 244 188 
Value a mu 45,000 46,800 _ 50,600 — 46000 — 37,600 
. Imports for consumption, tale: — о и 

Quantity =, ПРИШТИНЕ. | 314 _ 221 193 120 
| Маше Н mE 55.600 66.700 — 64100 56400 47,900 

Apparent consumption? | 8B 956 — 719 655 443 
World, production 200 7950F 7,770" — 7,700 ' 7,580" — 7430 


'Revised. W Withheld to avoid disclosing company proprietary data. 
! Data are rounded to no more than three significant digits; may not add to totals shown. 
"Excludes powder—talcum (in package), face, and compact. 


*Production plus imports minus exports plus adjustments in Government and industry stocks. Does not include pyrophyllite. 


TABLE 2 
END USES FOR TALC 


PRODUCED IN THE UNITED STATES! 


(Thousand metric tons) 


ILLUM x 
Ceramics? КЕРЕ 109 95 
Cosmetics __ | 14 16 
Ра 124 81 
Рарег № 100 81 
Plastics Г 43 39 
Кооћпр ПУН 49 31 
Rubber mE 17 14 
Other? 80 65 


— м — ———— —— M M——— MÀ M — —- — 


Total .— .— . ЗЕЕ __ 56 4 1 


"Рака are rounded to no more than three significant digits; may not add to totals shown. 
?Includes tile. 

3 Includes art sculpture, asphalt filler, auto body filler, construction caulks, flooring, 
insecticides, joint compound, and other uses not specified. 
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TABLE 3 
PRICES ОЕ TALC 


(Dollars per metric ton) 


тзн лыс ым ы ымы Рпсе 
New York: Е ИЕМЕ mE 
. Paint-grade: | = 
2 30 mesh 07 126 
o S00 msh 0 210 
. Ceramic-grade: ——— | m 
__ 200 тећ ____ ИШИ 92 
| Забтећо 15 
Indian, cosmetic-grade — — —— AMD 190-195 
Chinese, normal (ex-store United Kingdom): 
| 200тећ _____ — 215-235 
E. 50 ) mesh 220-245 
Source: Industrial Minerals, March 2009. 
TABLE 4 
U.S. EXPORTS OF TALC"? 
(Thousand metric tons and thousand dollars) 
№ — 2009 _ 
Country Quantity Value’ Quantity ____ Value. 
Belgium | 3 1.860 Е н 
‘Canada’ 69 12,400 54 10,400 
Germany — Е 1 118 Е Е 
Japan — m 4 1,110 5 743 
Mexico 75 7,840 67 6,850 
Singapore 4 1.520 3 1,170 
Ое? — 88 21,200 59 18,400 
. Total 024 — 46000 _ 188 37,600 


-- Zero. 


"Data are rounded to no more than three significant digits; may not add to totals shown. 


?Excludes powders—talcum (in package), face, and compact. 
"Free alongside ship. 


*Probably includes shipments in transit through Canadian ports. 


“Includes 56 countries іп 2008 and 53 countries in 2009. 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 
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TABLE 6 
TALC AND PYROPHYLLITE: WORLD PRODUCTION, BY COUNTRY AND PRODUCT"? 


(Metric tons) 


Country 0 2005 200 —— 20 м | 
Argentina: Е u BEES ЕНН D s dC IQ CE 
| Pyrophyllite NN 2 7 8.470 9.340 9,340 9,230 ' 9.000 
_ Зеаше _ D пало = -' -- € as a - 
_ Tale BE 12,603 13.773 14,956 12,988 ' 13,000 
Australia:** ~ "m 

_ Pyrophyllite B = 1,200 1,200 1,200 1,200 1200 
"EE M 154,000 130,000 120,000 120.000 120,000 
Austria, a, soapstone and t talc, crude u u 166,569 159,447 153,409 154,577 ' 150,000 
Bhutan, talc _ na PEUPLE 42,791 45.000 € 62,015 ' 56,077 ' 60,00 
Brazil, tale and pytophyllite _ | 413,340 389,471 401,204 401210" 401387 
Canada, a, pyrophyllite, soapstone, talc 70.000 72,000 79,000 70,000 * 4409) 
Chile, talc ПВ o 4.201 1,961 2,104 2,108 ' 2.00 
China, unspecified" ЕЕ 2 _ 2,300,000 2,400,000 2,000,000 2,200,000 2,300,000 
Colombia, pyrophyllite, soapstone, е, talc" -.T' --' --' _' = 
Egypt, ругорћу те, soapstone, steatite, talc i i 38,780 40,000 * 41.000 ' 44.000 ' 45,000 
Finland, talc _ | 542 000 У 550,000 550,000 550,000 5000 
France, talc, crude" Е 416.000 420.000 420.000 420,000 420.00) | 
Guatemala, talc ЕЕ o | 1.631 526 1.291 1.030 ' 638^ 
Hungary. tal®  _ 500 500 500 500 е 
India: 
— Ругорћућне - m 85,000 86,000 87.000 87.000 88. 
в BEEN | $45,000 560,000 555,000 560,000 550.00 
1гап, talc® 6 ЕН | 70.600 > 70,000 90,889 "> 90.000 ' 90,000 
Italy, steatite and tale MEME 112,781 146,942 140,000 * 140.000° 140% 
Japan: 
__Ругорћуне = | 351,111 > 350,000 345.000 350,000 ' ш 
T Fae Е | 25,491 $ 25,500 26,000 26,000 ' in 
Korea, North, unspecified" Bo 50,000 50,000 50,000 50,000 и 
Korea, Republic of : | _ 900 0€ 
_ Pyrophyllite BEN 885,559 677.465 798.054 892,625 ' o 
та 83.471 64,118 9,557 6,438 ' Us 
Macedonia, talc S 1,955 1,025 1,775 9m И 
Mexico, talc | ___- -__ 64,827 9,834 9.800 * 32,410 " 
Могоссо“ 2.000 2.000 2,000 2.000 m 9,00 
Nepal, tale’ | | 5,832 6,648 9.043 pu EET 
Norway, soapstone, steatite, tal | 29,000 28,000 28,000 о 25.000 
Pakistan, pyrophyllite- m | 20,564 24,529 28,000 е 
Paraguay, pyrophyllite, soapstone, m 200 200 200 А 
Peru: ——— Е 14,733 ' и 
_ Pyrophyllite С 15 14.300 14,500 13,925 ие. E 
ime K 9,500 9,550 dh y". 
Portugal, talc FEET MEM 5.362 5,517 12,367 : 1,500 m 
Romania, talc. mum 10,000 2,967 * 1,513 160,000 Й 
Russia, talc 160,000 160.000 170,000 | ы 
Slovakia, talc E -' g 13” 
South Africa: EM 80,704 uw 
__ Pyrophyllite MEME 60,267 74,886 123,573 5,145. a 
is ЕЕ 8,469 10,966 ко: ad 
See footnotes at end of table. — Heec Ee eS 
n y.s. GEOLOGICA 


TABLE 6—Continued 


TALC AND PYROPHYLLITE: WORLD PRODUCTION, BY COUNTRY AND PRODUCT'? 


С ountry? m 


Spain, steatite and talc" 


Sweden, soapstone and talc | 
Thailand: 


: Pyrophyllite 
Talc 


Turkey, talc and pyrophyllite 


United Kingdom, pyrophyllite, soapstone, talc _ 
United States: 


| | Ругорћу te | m 


Zimbabwe, talc* 
Grand total 
— Ofwhich: — | ПИ 
__ Pyrophyllite — ^ — 
i / Steatite SEL 


(Metric tons) 


2005 2006 2007 
100,000 — 100,000 100000 
14,000 14,000 14,000 
177,684 131,843 415,420 
10,270 4,374 3,508 
8,775 4,969 12,722 
6.000 6,000 6,000 * 
W Ww № 
856,000 895,000 769,000 
1,131 1,150 1,150 
=; 140 200 
7,950,000 ' 7,710,000 ' 7,700,000 ' 
1,600,000 1,370,000 1,820,000 
545.000 560,000 555,000 
2,490,000 2,430,000 2,300,000 ' 
3,310,000 ' 3,410,000" 3,030.00" 


100,000 
14,000 * 


106,600 ' 
3,264 ' 
12,000 * 
6,000 * 


W 

706,000 

1,150 

200 
7,580,000 * 


1,570,000 " 
560,000 
2,230,000 ' 


3,220,000 " 


'World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


*Table includes data available through Арп! 16, 2010. 


*In addition to the countries listed, Nigeria may produce talc, but information is inadequate to estimate output. 


*Data based on fiscal year ending June 30 of year stated. 


"Reported figure. 


*Data based on fiscal year beginning March 21 of year stated. 


"Data based on fiscal year beginning mid-July of year stated. 
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3,290.000 


105,000 
3,000 
12,000 
6.000 


W 
511,000 ° 

1,150 

200 

7,430,000 


1,600,000 
550,000 
1,990,000 
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THORIUM 
By E. Lee Bray 


Jomestic survey data and tables were prepared by Shonta E. Osborne, statistical assistant, and the world production table 


5 prepared by Lisa D. Miller, international data coordinator, 


‘horium consumption worldwide is relatively small 

прагед with that of most other mineral commodities. There 

5 по domestic production of thorium reported in 2009. All 
rium alloys, compounds, and metal used by the domestic 
ustry were derived from company stocks, imports, or 

terial previously acquired from the U.S. Government 

-kpile. Domestic imports for consumption of refined 

rium products increased by 22496 in 2009, according to data 
lected by the U.S. Census Bureau (tables 1, 2). The value 
horium compounds used by the domestic industry in 2009 

s $275,000, an increase of 128% from $121,000 in 2008. 

ly minor amounts, less than 10 metric tons (t) of thorium, 
typically used annually. However, large fluctuations in 
isumption are caused by intermittent use, especially for 
alytic applications that do not require annual replenishment. 
2009, thorium compounds were imported from France (50%) 
| India (50%). 

"horium and its compounds were produced primarily from 
mineral monazite, which was recovered as a byproduct of 
‘cessing heavy-mineral sands for zircon and the titanium 
1erals ilmenite and rutile, or the tin mineral cassiterite. 
таг пе was recovered primarily for its rare-earth content, and 
y asmall fraction of the byproduct thorium produced was 
sumed. Monazite-producing countries in decreasing order of 
duction were India, Brazil, and Malaysia (table 3). 

'roblems associated with thorium's natural radioactivity 
resented a significant cost to those companies involved in 
mining, processing, manufacture, transport, and use. The 

sts to comply with environmental regulations and potential 

al liabilities and the high costs to purchase storage and waste 
posal space were the principal deterrents to its commercial 


-Imited demand for thorium, compared with demand for rare 
ths produced from thorium-containing minerals, continued 
create a worldwide oversupply of thorium compounds and 
dues. Most major rare-earth processors have switched feed 
terials to thorium-free intermediate compounds, such as 
e-earth chlorides, hydroxides, or nitrates. Excess thorium 

t designated for commercial use was either disposed of as 
ow-level radioactive waste or stored for potential use as a 
clear fuel or in other applications. Principal nonenergy uses 
ve shifted from refractory applications to chemical catalysts, 
hting, welding electrodes, and heat resistant ceramics, in 
scending order of use. 


oduction 


Domestic mine production data for thorium-bearing minerals 
'ге developed by the U.S. Geological Survey from a voluntary 
nvass of U.S. thorium operations. The one mine to which a 
nvass form was sent responded. Thorium was not produced 
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in the United States in 2009, and the mine that had previously 
produced thorium-bearing monazite at Green Cove Springs, 

FL, (Iluka Resources Inc., a wholly owned subsidiary of Iluka 
Resources Ltd.) ceased production of zircon from tailings during 
the year. The monazite production capacity has been on standby 
for several years. Monazite was last produced in the United 
States in 1994. 


Consumption 


Statistics on domestic thorium consumption were developed 
by evaluating import and export data, and surveying various 
processors and manufacturers. 

Domestic thorium producers and processors that were 
surveyed reported no consumption of thorium oxide equivalent 
in 2009 and were temporarily shut down owing to the lack 
of thorium demand. Additional information on domestic 
consumption was not available. Essentially all thorium alloys 
and compounds used by the domestic industry were derived 
from imports, company stocks, or materials previously sold 
from the National Defense Stockpile. Domestic companies 
processed or fabricated various forms of thorium for nonenergy 
uses, such as ceramics, chemical catalysts, lighting, and welding 
electrodes. 

In August 2009, Lightbridge Corp. (formerly Thorium Power 
Ltd.) (McLean, VA) signed an agreement to provide consulting 
services to Areva Inc. (Paris, France) on the design of a light 
water reactor using thorium (Thorium Power Inc., 2009). 


Prices 


Thorium oxide prices in 2009, as quoted by Rhodia Inc., 
(Cranbury, NJ), (a subsidiary of Rhodia Electronics & Catalysis 
Sas., La Rochelle, Poitou-Charentes, France) were estimated 
to be the same as those of the previous year (table 1). At 
yearend, the estimated price for thorium oxide delivered, duty 
paid, was $300 per kilogram for 99.9% purity, the same as at 
yearend 2008. In 2007, the 99.99%-pure thorium oxide product 
was discontinued. Thorium nitrate prices from Rhodia were 
estimated to be unchanged at $27 per kilogram for mantle-grade 
material. Thorium nitrate was used in the manufacture of 
mantles for incandescent “camping” lanterns, including 
natural gas lamps and oil lamps. Thorium mantles provide an 
intense white light that is adjusted towards the yellow region 
by a small addition of cerium. Thoriated mantles were not 
produced domestically owing to the development of a suitable 
thorium-free substitute. 


Foreign Trade 


Exports of thorium compounds from the United States were 
4,730 kilograms (kg) valued at $379,000, a decrease from 
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12,700 kg in 2008 (table 2). Principal destinations were, in order 
of quantity, China and Luxembourg. 

Imports of thorium compounds in 2009 were from France and 
India and were 2,250 kg valued at $275,000, an increase from 
692 kg valued at $121,000 in 2008 (table 2). Rhodia Electronics 
& Catalysis’ rare-earth separation plant in La Rochelle remained 
the principal source of thorium compounds imported into the 
United States. Most of the thorium was supplied from older 
stocks that were produced when the plant was processing 
monazite. The La Rochelle plant processes intermediate 
rare-earth concentrates that have had the thorium removed. 
Imports of thorium ores and concentrates including monazite 


were 26,000 kg in 2009; no thorium ores or concentrates were 
imported in 2008. 


World Review 


Thorium demand worldwide remained depressed because of 
concerns over its naturally occurring radioactivity. Industrial 
consumers expressed concerns about the potential liabilities, the 
cost of environmental monitoring to comply with regulations, 
and the cost of disposal at approved waste burial sites. Interest 
in thorium increased worldwide as various countries have 
exhibited an interest in thorium-fueled nuclear power as an 
alternative to uranium. In 2009, geologic exploration for other 
resources associated with thorium continued in Canada, India, 
and the United States. 

China.— Atomic Energy of Canada Ltd. signed a cooperation 
agreement with three Chinese organizations for the assessment 
of thorium use in the Candu pressurized heavy water reactor. 
Third Qinshan Nuclear Power Co., the Nuclear Power Institute 
of China, and China North Nuclear Fuel Corp. would jointly 
develop and demonstrate the use of thorium in the Candu 
reactor. The joint venture would lead to the construction of 
Candu reactors fueled by thorium in China, if proven feasible 
(World Nuclear News, 2009). 

India.—The Indian Government continued to advance its 
three-stage plan to use its modest uranium and vast thorium 
resources. Its vast thorium resources are contained in numerous 
heavy-mineral sands deposits in the States of Andhra Pradesh, 
Kerala, Orissa, and Tamil Nadu. Thorium mineral resource 
wealth is considered the stable basis for the future of India’s 
nuclear power program. 

Russia.—I\n October, Lightbridge and Russian Limited 
Liability Research and Development Co. (SOSNY) (Moscow, 
Russia) signed an agreement for SOSNY to manage the research 
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and development activities related to testing thorium ina 
Russian-designed nuclear reactor. Lightbridge had conduct: 
initial analysis of safety and design aspects of its thonum fx 


technology for the VVER—1000 reactor (Lightbridge Сот. 
2009). 


Outlook 


Thorium has been found to some extent in every continen 
of the world, but is concentrated in a few geologic depost 
types. There are three principal sources of thorium that atc 
commercial interest—monazite in heavy-mineral sand pi 
and vein deposits, thorite ores in vein deposits, and фош 
recovered as a byproduct of uranium mining. Thorium uc 1° 
United States has decreased substantially during the pas 
Domestic consumption is expected to remain at recent lov 
levels unless thorium's use as a nonproliferative nuclear № 
becomes widely commercialized or a low-cost technolog : 
developed to dispose of thorium residues created as аур: 
during mineral processing, specifically monazite. In the lo; 
term, high disposal costs, increasingly stringent regulators 
and public concerns related to thorium’s natural radioactit 
are expected to continue to discourage its use in попела 
applications in the United States as well as worldwide. 
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TABLE 1 


SALIENT U.S. REFINED THORIUM STATISTICS' 


(Kilograms and dollars per kilogram) 


m |. 2005 _ 2006 

Exports, gross weight: — — — 

Thorium ore, including monazite -- ES t. 

Compounds _ | 0137 | 1090 _ 
Imports, gross weight: | uU 

Thorium ore, including monazite -- 10,000. 
_ Compounds 204930 48,600 
Prices, yearend: u | 

Nitrate, gross weight" * | 2700 | 2700 _ 
_ Oxide, 99.9% риту“ 82.50 175.00 


*Estimated. -- Zero. 
' Data are rounded to no more than three significant digits, except prices. 
"Data estimated by U.S. Geological Survey. 


2007 2008 2009 _ 
-- * -% 18,000 _ 
1,630 — 12,000 4,730 
-- -- 26.000 — 
6,370 _ 692 2,250 _ 
27.00 2700  — 2700* 
200.00 300.00 300.00 * 


Збошгсе: Rhodia Canada, Inc., free on board port of entry, duty paid, thorium oxide basis. 


*Source: Rhodia Electronics and Catalysis, Inc. 


TABLE 2 


U.S. FOREIGN TRADE IN THORIUM AND THORIUM-BEARING MATERIALS! 


_ 2008 _ 2009 
Quantity у Quantity | 
| | (kilograms) Value (kilograms) Value Principal destinations/sources and quantities, 2009 

Exports: 

Thorium ore, monazite concentrate --? --? 18,000 $269,000 Canada 9,000; China 2,000; Other 7,000. 

Compounds 12,700 $1,250,000 4,730 379,000 China 2,100; Luxembourg 1,300; France 404; 

Indonesia 250; Canada 230; Singapore 221; 
| EN United Kingdom 144; Other 75. 

Imports: - | 

Thorium ore, monazite concentrate — = - 26,000 19,500 United Kingdom 26,000. 

Compounds MEN 692 121,000 2,250 275,000 France 1,130; India 1,120. 
- Zero. ЕЕН MM 
Data are rounded to no more than three significant digits. 
Data estimated by U.S. Geological Survey. 
source: U.S. Census Bureau. 

TABLE 3 


MONAZITE CONCENTRATE: ESTIMATED WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons, gross weight) 


|. Country! 2005 —— 2006 2007 2008 2009 —— 
Brazil 958 * 958 4 11734 — 1420 120 7 
India 2 5,000 5,000 5,000 5,000 5.000 
Malysia — .—  — 320 к _ 894 * 682 * 700 600 

Total B 6,280 6,850 660 __ 6,900 _ 6800 


|| . DM n PRG : б " | | 
World totals and estimated data аге rounded to no more than three significant digits; may 


?Table includes data available through May 9, 2010. 


not add to totals shown. 


In addition to the countries listed, China, Indonesia, Nigeria, North Korea, the Republic of Korea, and countries of the Commonwealth 


of Independent States may produce monazite, available information is inadequate for formulation of reliable estima 


*Reported figure. 
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TIN 
By James F. Carlin, Jr. 


Domestic survey data and tables were prepared by Linda M. White, statistical assistant, and the world production tables 


ere prepared by Lisa D. Miller, international data coordinator. 


Tin has not been mined in the United States since 1993; 
nsequently, the country was reliant on imports and recycling 
г its tin needs. In 2009, 25 firms consumed 91% of the 
imary tin used domestically. The major uses were as follows: 
etal containers, 19%; solders, 16%; transportation, 16%; 
mstruction, 11%; and other, 38%. The estimated value of 
imary tin metal consumed domestically was $459 million. 
idustry stocks declined by 18% compared with those at 
:arend 2008 (table 1). The Defense Logistics Agency (DLA) 
anaged the National Defense Stockpile (NDS). 
Approximately 13,400 metric tons (t) of tin, most of it from 
d scrap, was recycled (table 5). About one-fourth of the tin 
ynsumed in the United States was recycled metal. 

World tin mine output decreased slightly compared with that 
ı 2008, and world primary tin smelter production increased 

y 7% compared with that of 2008 (tables 1, 9-10). Of the 20 
yuntries in which tin was mined, the top 5 accounted for 92% 
f the total world tin production of 260.000 t. China was the 
'ading producer (44% of world output), followed by Indonesia 
21%), and Peru (14%). Industry analysts considered the world 
n market in 2009 to have a slight deficit of supply relative to 
onsumption. The composite tin price decreased by 26% from 
lat of 2008. World tin reserves were estimated to be 5.2 million 
letric tons (Mt), about 16 times the estimated annual world 
rimary tin consumption of 350.000 t. Most tin reserves are in 
ма and South America. 


-gislation and Government Programs 


In August 2008, the Defense National Stockpile Center 
DNSC) suspended sales of tin until further notice; therefore, 
пе ОГА sold no tin in 2009. The fiscal year annual materials 
Лап for tin was set at 6,000 t. As of December 31, 2009, the tin 
nventory was 4,020 t, all of which was stored at the DNSC’s 
lepot in Hammond, IN (David Kotok, DLA Strategic Materials, 
vritten commun., January 11, 2011). 


'"roduction 


Mine.—Tin was not mined in the United States in 2009. Until 
993, a few small tin mines had operated sporadically in the 
Jnited States; no mine production data have been reported to 
ће U.S. Geological Survey (USGS) since that year. 

Secondary.—Industry analysts considered the United States 
о be the world’s leading producer of secondary or scrap tin. 
Most secondary tin was generated during manufacturing from 
various scrapped alloys of tin and recycled in those same alloy 
ndustries. Secondary tin trom recycled fabricated parts was 
15е4 in many kinds of products and was a particularly important 
source of tin for the manufacture of brass and bronze and solder. 
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Consumption 


In 2009, domestic consumption of primary tin increased 
by 8% compared with that in 2008 (tables 1, 2). Domestic 
consumption data for tin were developed by the USGS from a 
voluntary survey of tin consumers. Of the 105 firms to which 
a survey form was sent, 68 responded, including the major 
consumers. Data for the nonrespondents were estimated based 
On prior-year reporting. 

The total number of metal cans shipped was 129 billion in 
2009 compared with 132 billion in 2008. Steel (essentially 
tinplate and tin-free steel) dominated in the food, pet, and 
general line can markets, and aluminum held 100% of the 
beverage can market (Can Manufacturers Institute, 2009, p. 24). 


Prices 


The Platts Metals Week average composite price for tin 
metal decreased by 26% from that in 2008. Industry observers 
attributed the decline in price to selective decreases in some 
tin-consuming countries, partly owing to the effects of the 
economic slowdown. The London Metal Exchange Ltd. (LME) 
remained the principal trading site for tin. 


Foreign Trade 


U.S. imports of refined tin, which supplied most domestic 
tin requirements, decreased by 9% compared with those of 
2008 (table 8). Imports of tin in all forms (metal, ore and 
concentrate, scrap, and waste) remained duty free, and were 
held in U.S. warehouses by trading firms until sold to customers. 
Foreign-owned trading firms tended to dominate the marketing 
of imports. U.S. imports of tin came mostly from Peru, Bolivia, 
Indonesia, China, and Brazil, in descending order. Refined tin 
exports were significantly less than imports (tables 6, 8). 


World Review 


The Association of European Producers of Steel for Packaging 
(Apeal) (Brussels, Belgium) reported that the recycling rate 
of packaging steels (mostly tinplate) reached a record 70% in 
Europe in 2008. About 2.5 Mt of food and drink cans and other 
steel containers were recycled, representing a slight increase 
from that in 2008. Apeal noted that these data make steel the 
leading recycled packaging material compared with glass (62%) 
cardboard (33%), and plastic (29%). Belgium was again the É 
recycling leader in Europe, recycling 93% of its steel containers 
а снн and the Netherlands followed closely | 

ehind, each recycling more than 879 i ; 

Саш ло ^ 87% of their steel containers 


Secondary or scrap production has long been an important 
component of the world's refined tin supply. Some sources 
estimated that 10% to 12% of world refined tin production came 
from secondary sources. Several companies announced the 
startup of new tin recycling plants in 2009. 

The World Bureau of Metal Statistics (WBMS) issued data 
on world supply and demand in 2008, showing that of the six 
metals traded on the LME, tin was the only one with a supply 
deficit. However, world tin consumption fell more in 2008 than 
did consumption for the other metals. WBMS estimated that 
the world tin supply fell short of demand by 4,300 t in 2008. 
WBMS also estimated that tin consumption in China decreased 
by 5% in 2008. and Japan experienced a 6% decrease. The 
strongest market was Europe where consumption increased by 
2% (ITRI Ltd., 2009). | | 

CRU Tin Monitor (2009а) identified 12 companies that 
consistently produced more than 5.000 metric tons per year | 
(vyr) of tin. The firms and their 2008 refined tin production (1n 

i were as follows: 
zd eom Tin Group Co., Ltd. (China), 58,400; 
3 pT Timah Tbk (Indonesia) 49.000; 
| insur S.A. (Peru), 38.000; | 
| чний Smelting Corp. (Malaysia), 31,600; | 
Thailand Smelting and Refinery Co. Ltd. (Thailand), 

6 ^in Chengfeng Non-Ferrous Metals Co., Ltd. 

ina), 13,500; | 

7 poe China Tin Group, Ltd. (China), 12,000; 

3 Metallo Chimique N.V. (Belgium), 9,200; 

9 X EmVinto (Bolivia), 8.800; 

10. PT Koba Tin (Indonesia), 7,100, 

11. Сејм Zi-Li Co., Ltd. (China), 7,000; and 

12. Taboca/Paranapanema (Brazil). 6,100. : 

In a related study, CRU Tin Monitor (20092) reported ata 
showing the concentration of production ownership in tin i 
different countries compared with that in other major mea s. 
With the top five refined tin producers accounting for 65% 
of world tin output, tin ranks number one among the seven 
major metals compared. The other metals and their degree of 
concentration in their respective metals were nickel (61%), 
aluminum (38%), gold (32%). zinc (30%), copper (2896), and 
lead (22%). 

Argentina.— Silver Standard Resources Inc. (Vancouver, 
British Columbia, Canada) announced that its wholly owned 
Pirquitas project in Jujuy, began production of concentrate 

in December. The mine was primarily a silver mine, with 
significant tin and zinc byproducts; silver and tin concentrates 
were expected to account for about 95% of the mine's revenue. 
Silver Standard estimated that the cost to develop the Pirquitas 
facility was $230 million (TIN World, 20092). 

Australia.— Australia’s Foreign Investment Review Board 


nw > 


approved the proposed deal between Metals X Ltd. (East Perth, 


Western Australia) and Yunnan Tin Co. (YTC) (Kunming, 
Yunnan Province, China) for the sale of up to 60% of its 
interest in Metals X’s Tasmanian assets for $55 million. Under 
the agreement, Yunnan Tin would pay Metals X an initial $45 


million for a 50% stake in Metals X’s wholly owned subsidiary, 


Bluestone Mines Tasmania, which operated the Tasmanian tin 
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assets. Yunnan Tin would have the option of purchasing the 
remaining 10% stake for $9 million during the next 2 yeas. 
The two companies would form a joint venture to continue 
the development of the assets, which include the Renison Be 
underground mine, the Mt. Bischoff open pit mine, the Rens- 
tin concentrator plant, and the Rentails tailings retreatment 
project (Platts Metals Week, 2009c). 

Bolivia.—Corporacion Minera de Bolivia (Comibol) (la 
Paz), the parent company of Empresa Minera Huanuni (ЕМ: 
expected to spend $40 million to build a new mill at ЕМИ“ 
Oruro Mine, which would raise daily ore throughput to 5% 
metric tons per day (t/d) from 1,200 уд. The mine produced 
7,880 t of tin-in-concentrate in 2008 and was the country's 
leading tin mine (CRU Tin Monitor, 20090). 

Also, EMH announced plans to invest $2 million to build: 
tailings dam at the Huanuni Mine. Until December 2009. wx: 
from the concentrator at the operation had been discharged 
straight into the local river, from which local community 
members scavenged tin not recovered at the mill (CRU Tin 
Monitor, 2009b). 


The Government of Bolivia agreed to guarantee a $20 mili’ 


investment to install a new Ausmelt furnace at the state»: 


Vinto tin smelter. The new furnace would increase the sm! 
treatment capacity to 38,000 Џут of tin concentrate, allowmg 
to produce 17,000 t/yr of refined tin, an increase from UU 
t/yr currently. The Government seized Мимо in February 
2007 from the trading firm Glencore International AG (B. 
Switzerland) (Platts Metals Week, 20092). 
Brazil.—Data from Brazil’s tin producers association. 
Sindicato Nacional da Industria e Extracao de Estanho (SNE 
showed a 15% year-on-year decline in national tin mine = 
production in January through September 2009. Toul n 
tin-in-concentrate was reported at 8,100 t, down from P : 
the same period of 2008. The decline was owing [0 the ii 
in production at Mineracao Taboca SA's (Manaus) ius 
as a result of a major reorganization of operations tha a 
following Taboca’s acquisition by Minsur S.A. ү m 
late 2008. Production at Pitinga decreased by 55% t0 p 
in the first 9 months of 2009. This was partly ойе! ane 
increase in production by small-scale garimpeiro оре 
RU International Ltd., 2009c). ne р 
"er о Tin Со. Ltd. commissioned =. 
smelter in Nankang Industrial Zone, Jiang! dn "d 
April 9. The smelter had a design capacity ij Lol 
refined tin and cost $22 million. The startup 


materials owing to shortages of pu 
to have a business relationship with a aS cei! 
firm, which was likely to provide part 0 

Metals Place, 2009). -— Guanes! 
| Liuzhou China Tin Group Co. Ltd. (Liuzh 


h major wo 5 
Province) was expected to be the fourt T 


w 
: og y. " 
to adopt Ausmelt tin smelting -— gy pera lant 


C alrea adi 
leading producers, Minsur an «c tin smelt jann " 
Ausmelt plants, and Bolivia's Vin E | a 

i . E 5 а L^ 
а new unit in 2010-11. Liuzhou $ ^ M facility 


i i e exi 
smelter was to be built alongside th 
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‘ity. Liuzhou China Tin produced 12,000 t of refined tin in 2008 
CRU Tin Monitor, 2009b). 
1 YTC reported promising initial results in the trial operation of 
. hydrometallurgical method to recover copper, tin, and tungsten 
rom tailings. The project was conducted by Makuang Mining 
à subsidiary of Y TC). The trial operation started in March and 
nvolved the processing of more than 10,000 t of ore with 0.6% 
opper, 0.2% tin, and 0.1% tungsten (CRU International Ltd., 
.009c). 
. Congo (Kinshasa).— Thailand Smelting and Refining Co. 
..td. (Thaisarco) (Phuket, Thailand), the only tin smelting firm 
a Thailand, and a subsidiary of the multinational organization 
MC Group Ltd. (London, United Kingdom), announced on 
eptember 18 that it had suspended all purchases of tin ore from 
.-ongo (Kinshasa). The decision followed continued criticism 
»y the Global Witness Organization, whose stated goal was 
2 expose allegedly corrupt exploitation of natural resources. 
АМС stated that Thaisarco would not enter into further 
“ontracts with suppliers of tin ore unless it had the support 
ofthe United Nations and campaign groups for certification 
chemes. Thaisarco had been participating with the tin research 


Production capacity in 2009 was 130,000 t/yr, with actual 
production expected to increase to 120,000 t in 2010 from 
90,000 t in 2009. PT Latinusa was divesting 55% of its equity to 
a consortium headed by Nippon Steel Corp. (Tokyo, Japan) and 
a public offering of another 2096 to raise funds for the expansion 
(CRU Tin Monitor, 2009c). 

Japan.—Kosaka Smelting and Refining (Kosaka), Mitsui 
Mining and Smelting (Tokyo), and Nippon Mining & Metals 
Co. Ltd. (Tokyo) announced plans (separately) to recover tin, 
along with copper and precious metals, from the treatment of 
post-consumer electronics scrap and other materials. Nippon 
Mining completed the first phase of construction and partly 
started test operation of the Hitachi Metal Recycling Complex 
(HMC) (Ibaraki) project in September. The plant, located within 
an existing Nippon Mining copper refining and electronic 
components manufacturing complex in Hitachi City, has a 
capacity to produce 150 t/yr of antimony, 200 t/yr of bismuth, as 
well as 500 Џуг each of nickel and tin. HMC planned to recover 
the metals by leaching electronic and auto component scrap 
collected mainly in the Tokyo area (CRU Tin Monitor, 20092). 

Morocco.—Kasbah Resources Ltd. (South Perth, Western 
Australia, Australia) raised $2.5 million to fund further drilling 


 rganization ITRI Ltd. (St. Albans, United Kingdom) to develop 
” certification plan to verify the origin of shipments of tin ore. 
he first stage of the ITRI Tin Supply Chain Initiative was 


at its Achmmach tin project in Morocco. The funds would be 
directed towards diamond drilling of 15.000 square meters in the 


mplemented on July І and included, among other requirements, 

' System for written confirmation of origin of the mineral from 
ach supplier. The deposits of cassiterite in Congo (Kinshasa), 

‘he chief source of tin, were found in a broad zone extending 


Meknes Zone, which was part of a plan to complete a feasibility 

study on the project by June 2011 (CRU Tin Monitor, 20094). 
Poland.— Fenix Metals Ltd. (Tamobrzeg) started up a new 

3,500-t/yr vacuum distillation unit in Poland late in 2009 and 


planned to make a similar investment at its sister company, 
Falcon Metals Ltd. (Jebel Ali, United Arab Emirates). Fenix 
planned to produce 1,500 t of refined tin from scrap in 2009 
and also was investing in additional processing technology that 
would allow it to treat more complex materials. 

Russia.—The country's leading tin mining firm, JSC 
Sakhaolovo, LLC (Sakhaolova), reportedly near bankruptcy, 


тот northern Shaba region through Sud-Kivu and Nord-Kivu 
"rovinces to the Haut-Zaire region. These deposits were worked 
-y artisanal miners using picks and shovels, and a single 

‚ ontainer load of ore could be sourced from thousands of miners 
-TIN World, 20094). 

' Indonesia. —The Government set a tin production quota of 

. 05,000 t in 2009, a 47% increase from tin output in 2008. Of 


he 105,000 t, 90,000 t would come from Bangka Island, which 
"as many smelters, including those of PT Koba Tin (Jakarta) and 
‚Г Timah Tin (Jakarta), and the remaining production would 
оте from the Riau Islands (Platts Metals Week, 2009b). 
¢ Tin smelter production in Indonesia experienced several 
-etbacks during 2009. Independent tin smelters reported 
ontinuing problems in obtaining sufficient supplies of tin ore. 
, he PT Bangka-Belitung Timah Sejahtera tin smelter operated 
‚1 30% to 40% below its capacity of 5,000 to 6,000 metric tons 
‘er month of refined tin for much of the year. Koba Tin [75% 
pwned by Malaysia Smelting Corp. (Butterworth, Malaysia) and 
‚5% by PT Timah Tbk (Bangka)] was forced to shut down two 
stavel pumps after they were flooded following heavy rains in 
‚Лау (CRU International Ltd., 20095). 

‚ Koba Tin announced plans to produce 9,000 t of tin in 2009. 
хоба Tin produced 7,200 t of refined tin in 2008 including 
oduction from the treatment of stockpiled slags. The increase 
n production in 2009 would come from the opening of four 
ем gravel pumps and a planned resumption of small-scale 
ubcontractor mining. Koba Tin also operated one onshore 
Iredge (CRU International, Ltd., 2009a). 

PT Latinusa Tbk (Jakarta) announced plans to nearly double 

is tinplate production capacity to 250,000 t/yr by 2013-14. 
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ceased production and laid off almost all its employees. The 
firm's parent company (Tsvetmet Holding) abandoned the 
operation. All of Sakhaolovo's tin production comes from its 
Deputastsky deposit in the Ust-Yansky District. The only hope 
for Sakhaolovo's survival reportedly may be a Government 
bailout based on the mine's status as a national strategic 
resource (Marchmont News.com, 2009). The mine closure 
also affected the Novosibirsk Integrated Tin Works (NOK) 
(Novosibirsk), the country's sole refined tin producer. NOK 
stopped receiving tin concentrate from Sakhaolovo and Was 
unable to offset the shortage with supplies from other sources 
(CRU Tin Monitor, 20094). 

Singapore.— Singapore Tin Industries Pty. Ltd. (STI) 
announced that it would put up its assets for tender, signalin 
the end of operations for the firm; STI had been closed ns 
yearend 2008. YTC owned 51% of STI, and KJP International 
Corp. (Taipei, Taiwan) owned the remaining 49%. STI had the 
capacity to produce 36,000 t/yr of refined tin, and in 2007 had 
commissioned a 12,000-Uyr tin smelter on Bangka Island in 
Indonesia (CRU International Ltd., 2009а). 

United Kingdom.— Western United Mines Ltd. (WUM) 
(Redruth), the owner of the South Crofty Tin Mine (Pool) 
announced a new focus in returning the mine to production 


during the next 2 years. Although long known as a tin mine 

in the area that has produced tin ore for more than 300 years, 
South Crofty was actually a polymetallic mine, containing 
copper, lithium, precious metals, and zinc. WUM thought that 
by recovering a range of base metals, the mine would take 
advantage of a range of fluctuating metal prices rather than 
being at the mercy of the rise and fall of tin prices. WUM 
planned to develop research projects with the Camborne School 
of Mines (Tremough) to implement this approach (TIN World, 
2009c). 

Zimbabwe.—The Zimbabwe Mining Development Corp. 
(ZMDC) (Harare) held discussions with a South African 
company to reopen the Kamativi Tin Mine. Kimativi was 
acquired by ZMDC in 1986 but closed in 1994 following a 
slump in global tin prices and the exhaustion of higher grade 
tin ores. During the mid-1980s, the opencast and underground 
operations together produced about 1,000 t/yr of tin-in- 
concentrate. At that time, ore grades were about 0.125% tin 
for the opencast operations and 0.15% to 0.35% tin for the 
underground operations (TIN World, 20095). 


Outlook 


Domestic demand for primary tin worldwide was expected 
to increase moderately in the near term, at a rate of about 3% 
per year. That rate, however, could double in a few years if 
new applications—especially those in which tin 15 substituted 
for toxic materials, such as lead-free solders—continue to find 
acceptance in the marketplace. 

World tin reserves appeared to be adequate to meet 
foreseeable demand. Secondary sources of tin were likely to 
remain an important component of supply, especially in the 
United States. The August 2008 cessation of tin sales from the 
NDS, unless revised, would end tin supply from this source. 


Domestic tin requirements were expected to continue to be met 
primarily through imports. 
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ТАВГЕ 1 
SALIENT TIN STATISTICS' 
MEUS 2005 ___ 2006 ___ 2007 2008 2009 _ 
United States: ____ С 
_ Production, secondary, contained tin. — тейс(опѕ 11,700 11,600 | _ 12,200 11,700 "1,100 
, Exports refined ип _ _ NS do. |. 4,330 5,490 6410 X 9,800 ___ 3,170 
. Imports for consumption, refined tin — do. 37,500 43,300 34,600 36,00 33,000 
.. Consumption, contained ип: HEINE 
Primary do. 31,400 29,200 23,700 23,100" 24.900 
__ Secondary m Еу | do 9170 8480 749 6,250 7750. 
_ Stocks, yearend, U.S. industry, contained tin - do. _ 8,080 7,890 - 9,100 8,560 7,020_ 
.. Prices, average, contained tin: ЕЕС en 
_ New York, NY, market cents per pound 360.94 419.49 _ 679.50 864.53 641.62 | 
.  Platts Metals Week composite do. 483.05 565.12 899.48 1,128.97 837.08 
London, United Kingdom do. 334.00 398.00 659.05 836.76 615.15 
. Kuala Lumpur, Malaysia do. 333.55 397.69 658.42 837.70 609.34 
World, production, contained tin: do. 
Mine metric tons 296,000* 291,000" 301,000" 257,000 ' 260,000 * 
_ Smelter: Е 
, Primary do. 324,000 320,000 " 327,000 ' 305,000 ' 325,000 * 
__ Secondary do. — 20400 19,00 18,600 18,000" — 17,300* 
Undifferentiated do. 200 50 m = = 
“Estimated. ‘Revised. do. Ditto. -- Zero. 
' Data are rounded to no more than three significant digits, except prices. 
TABLE 2 
U.S. CONSUMPTION OF PRIMARY AND SECONDARY TIN' 
(Metric tons of contained tin) 
ae ae СЕЕ dias Oe 2008 _ 2009 
Stocks, January 1? EM 8,760 8.940 
Net receipts during year: — 
Primary — —— ee 22,700 26,200 
Secondary m 4,300 5,890 
_ Scrap ае а шш AMI, — 2170 
Total receipts 29,400 34,300 
 Toulavalable 7 38,200 43,200 
Tin consumed in manufactured products: 
_ Primary — eee а 23,100 ' 24.900 
_ Secondary ЕЕ "E 6,250 7,750 
= Total 29,400 ' 32,600 
Intercompany transactions in scrap _ Е |. 402 285 
Тога! ргосеззед 29,800" 32900 
Stocks, December 31 (total available less total processed) _ 8,460 10,300 


‘Revised. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
7Includes tin in transit in the United States. 


77.5 


TABLE 3 
U.S. CONSUMPTION OF TIN, BY FINISHED PRODUCT! 


(Metric tons of contained tin) 


ВН ЕЕ i 

_ Product Primary Secondary Total — Primary _ Secondary — Total 
Alloys. miscellaneous) 1,980 235 2,210 1,960 W 1,960 
Babbitt 568 ' 36 604° 288 31 319 
Bartin 767 5 767 245 - 245 
Bronzeandbrass ——— — 1,130 1,330 2,460 987 1,260 2,240 
Chemicals | 5,440 W 5,440 9,290 № 9,290 
Solder — 2 54107 W 5110 5110 У 5,110 
Timing ——— 395 E 395 340 -- 30 
Tinplate — | DEEST 6,840 - 6.840 6.130 - 6,130 
Other" __ 720 4,650 5,370 532 6,470 7,000 
. Total . . 22900 __ 6.250 29200 24900 7,50 32600 


"Revised. W Withheld to avoid disclosing company proprietary data; included with “Other.” -- Zero. 


'Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes terne metal. 


*Includes secondary pig tin and tin acquired in chemicals. 


“Includes britannia metal, collapsible tubes and foil, jewelers’ metal, pewter, tin powder, type metal, 
and white metal. 


TABLE 4 
U.S. INDUSTRY YEAREND TIN STOCKS' 


(Metric tons) 


2008 209 
Plant raw materials: B 

Pig tin: _ | 

Мирт 6,680 ' 5,190 

Secondary 504 527 
-In proces? 865 856 
_ Total m 8,050 ' 6,570 
Additional pig tin: 

Jobbersimporters — — 314 266 
_ Afloat to United States _ 190 190 
__ Total 504 456 

Grand total |. 8560 7020 
"Revised. 


'Data are rounded to no more than three significant digits; 
may not add to totals shown. 


? Includes tin in transit in the United States. 
бана represent scrap only, tin content. 
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ТАВГЕ 5 


U.S. STOCKS, RECEIPTS, AND CONSUMPTION OF NEW AND OLD SCRAP AND TIN RECOVERED, BY TYPE OF SCRAP! 


Stocks, А ___ Consumption Stocks, Tin recovered* 
|... Type of scrap. January l Receipts New ОШ | ..— Total | December 31 _ New Оа Total - 
2008: . | 
Copper-base scrap | : Е 
Ingot makers = Е 3,830 ' 75,900' 15,600 ' 60,600 ' 76,100 ' 3,660 ' W 2,650 2,650 ' 
— Brass mills? Е -- W № -- № - 1,390 - 1,390 
| __ Foundries and other plants a 1,670 21,000 16,000 4,970 21,000 1,670 * W 144 144 
|, Ted | .— — |. XX XX XX XX XX XX 1,390 2,790' 4,180" 
_ Lead-base scrap _ 21,000' 1,240,000' 26,800 1,220,000 1,250,000 ' 16,500 703 8,910 9,620 ' 
. Tin-base scrap” MEN W W W W W W W W W 
Grand total XX XX XX XX XX XX 2,100 11,700" 13,800 ' 
2009: mE жш MEM MEN m | MESS 
.. Copper-base scrap: Д Ш 
Ingot makers 3,660 60,200 10,900 49,400 60,300 3,640 373 2,180 2,560 
Brass mills? -- W W -- W -- 1,170 W 1,170 
.. Foundnes and other plants 1,670 22,200 16,000 — 5,500 21,500 2,390 — Wo |]|4  — 144 _ 
Total XX XX XX XX XX XX 1,550 2,330 3,870 
_ Lead-base scrap © 16,500 1,160,000 29,000 1,140,000 1,170,000 11,700 760 8,740 9,500 
Tin-base scrap' W W W W W У У У У 
Grand total XX XX XX XX XX XX 2,310 11,100 13,400 


"Estimated. 'Revised. 


(Metric tons) 


|. Gross weight of scrap PANE 


W Withheld to avoid disclosing company proprietary data. XX Not applicable. -- Zero. 


"Раја are rounded to no more than three significant digits; may not add to totals shown. 


"Consumption is assumed to be equal to receipts. 


‘Includes tinplate and 
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other scrap recovered at detinning plants. 


TABLE 6 
U.S. EXPORTS OF TIN IN VARIOUS FORMS! 


ona mE ^ — — — 2008 _ || 2009. 
Quantity — Value - I Quantity Value 
(metric tons) (thousands) (metric tons) (thousands) 
Ingots and pigs — | | 9,800 $62,000 3,70 822,200 
Tin scrap and other tin-bearing material except 
tinplate scrap (gross weight) - __ 14,500 _ 65.600 1,600 46,200 
247,000 192,000 224,000 175,000 


Tinplate and terneplate (gross weight) - 
!Data are rounded to no more than three significant digits. 
"Includes rods, profiles, flakes, tubes, and pipes. 


Source: U.S. Census Bureau. 
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TABLE 7 
U.S. IMPORTS FOR CONSUMPTION OF TIN IN VARIOUS FORMS! 


зоа 208 
Quantity Quantity 
(metric tons, Value (metric tons, Value 

у s nuum os nns on sooo . gross weight) _ (thousands) _ gross weight) — (thousands) 
Dross, skimmings, scrap residues, tin alloys, пр 24,200 $33,300 81,300 $23,400 
Miscellaneous —  _ ХХ 710100 XX 36,200 
Tin compounds eee | | _ 800 _ 15,800 __ 601 8,180 
Tinplateandtemeplate 292,00 — 271,000 295,000 366,000 
Tinplatescrap — — — " _ | | 25900 | 7,040 . 27,100 _ 5,190 
XX Not applicable. 


!Data are rounded to no more than three significant digits. 
*Not specifically provided for. 


‘Includes tinfoil, tin powder, flitters, metallics, and other manufactures, and n.s.p.f. 


Source: U.S. Census Bureau. 


TABLE 8 
U.S. IMPORTS FOR CONSUMPTION OF UNWROUGHT TIN METAL, 
BY COUNTRY! 
BEEN 2008 209 — 
Quantity Value Quantity Value 

_ County (metric tons) (thousands) (metric tons) (thousands) 
Belgium 8 $185 82 $647 
Bolivia — 4,980 92.400 6,300 82,300 
Brazil | | 1,570 25,100 1,050 13,600 
Сапада 4 80 30 260 
Chile _ 100 1,300 121 1,870 
China” 2.380 39,100 1,210 14,500 
Germany” 5 100 20 391 
India — " * 64 779 
Indonesia — 2.000 28.000 3,220 16,100 
Malaysia _____ 1,740 33.000 169 1,190 
Mexico 29 273 = 7 
Peru” 20,900 363,000 20,300 266,000 
Singapore — 706 13,700 451 5,650 
Switzerland E S 25 382 
Taiwan 6 37 == Ба 
Thailand 1,670 36,300 15 E 
United Kingdom 225 3,880 (2) А 
Опћег == ~ PORC NETS. 
_ Total. _ 36300 636000 33,000 404,000 
— Zero. 7 


"Рада аге rounded to no more than three significant digits; may not add to totals 5 
?Less than '⁄ unit. 


Source: U.S. Census Bureau. 


71.8 


ТАВГЕ 9 
TIN: WORLD MINE PRODUCTION, BY COUNTRY"? 


(Metric tons) 


Country 00 2005 __ 2006 ____ 2007 __ 2008 200%. 
Australia 2.819 1,478 2,071 1.783 1,400 
Bolivia — 18,433 ' 18,444 ' 15.972 17,320" 19.273 ? 
ваш — 11,739 9,528 11,835 ' 13.000 ' 13,000 
Burma! - | 708 923 830 741 672 3 
Burundi Е 46 2 21 21 
China‘ | 126,000 146,000 110,000 115,000 
Сопро (Kinshasa) 3,800 8,900 11,800 9.400 
Indonesia 80,933 66,137 53,228 ' 55.000 
Laos - | 450 700 ' 700 ' 700 
Malaysia 2,857 2.398 2263 2,605 ' 2,380 
Mexico TEN 17 25 25 15 15 
Niger* 14 13 T 10 10 
Nigeria о 1,300 1.400 180 ' 185 ' 180 
Peru 42,145 38,470 39.019 39,037 37,503 ° 
Portugal Е 243 25 41' 29' 30 
Russia 3,000 3,000 2.500 1.500 1,200 
Rwanda 140 ' 390 ' 740 ' 980 ' 850 
Thailand 158 * 190 120 120 * 120 
Uganda | 2 2 2 2 2 
Vietnam* | 3,500 _ 3,8500. _ 3.500 .— | 3500 = 3.500 

Total | 296000' 291,000" 301,000 ' 257,000" 260000 ` 


‘Estimated. "Revised. — 

!' World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
?Table includes data available through July 10, 2010. 

"Reported figure. 

*Includes content of tin-tungsten concentrate. 

"Concentrate gross weight reported, estimated 62% tin content. 


N—2009 
77.9 


77.10 


ТАВГЕ 10 


TIN: WORLD SMELTER PRODUCTION, BY COUNTRY"? 


(Metric tons) 


| С ountry 


2005 | 2006  — 20m 8 _ 2009 
Australia: | | = cp M nid эшш ~ 
Primary _ и 594 572 118 170" 7,637 ' 
_ Secondary _ Е 300 | 400 400 400 400 
Total. О 894 92 . | 5S8 )13Sn sw 
Belgium, secondary" | р 7,000 6,000 5.000 5,000 5.000 
Bolivia, primary __ 13.941 ' 14,089 ' 12,251 12.666 ' 14,715: 
Brazil: 
Primary — BEEN 8,986 8,780 9,384 ' 10,308 ' 10,550 ^" 
Secondary" И | |. 250 | .250 250 250 250 
Total — _ __ 9,236 9,030 9,634" 10,5587 1080. 
Bulgaria, secondary" 225 10 10 10 10 10 
Burma, primary" = 30 30 30 30 30 
China, primary о 122,000 132,000 149.000 129.000 135,000 
Czech Republic, secondary — — 100 100 100 100 100 
Denmark, secondary" MEME 100 100 100 75 15 
Greece, secondary — — < | 100 100 100 75 5 
Indonesia, primary 0 _ 65.300 65,357 64,127 53,417 ' 54,000 
Japan, primary | E 754 854 879 986 ' 980 
Malaysia, primary = | 36,924 22,850 25,263 31,630 ' 36401! 
Mexico, primary _ 17 25 25 15 IS 
Nigeria, primary 0 | 25 -- 5 = - 
Norway, весопдагу“ | Ки 50 50 50 50 50 
Реп общие ^^ _ 36.733 40.495 36.004 38.865 38,900" 
Russia 
Primary m 5,000 4.980 3,800 2.000 1.700 
© Secondary | | | 500 | 500 (400. _ 30 ____ 300 _ 
Toat 50 $480 4200 2,300 2.000 
Rwanda | 200 50 -- 3E и 
Spain, secondary“ 10 10 10 10 i0 
Thailand, primary 0 Е 31.600 27,540 23.104 ' 21,860 ' 21000 
United States, secondary ———— 11,700 11,600 12,200 11.700 ' 11,100 
Vietnam, primary — | 1,766 2,665 ' 3,369 ' 3,566 ' 3,600 
Grand total ———— _ mE 344,000 339,000 346,000 ' 322,000 ' 342,000 
Of which: 
Primary 324,000 320,000 ' 327.000 ' 305,000 ' а 
m Secondary | | i T" 20,100 19,100 18,600 18,000 ' 17,3 H 
Undifferentiated 200 50 2 -- | 


*Estimated. "Preliminary. ‘Revised. -- Zero. 


» . . v . D hown. 
! World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may по! add to totals $ 


2 . . . 
"Whenever possible, total output has been separated into primary (from ores and concentrates) 


scrap). This table reflects metal production at the first measurable stage of metal output. Table 
"Reported figure. 
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TITANIUM 
By Joseph Gambogi 


Domestic survey data and tables were prepared by Elsie D. Isaac, statistical assistant, and the world production table was 


repared by Lisa D. Miller, international data coordinator. 


World production of titanium dioxide (TiO,) contained in 
-anium mineral concentrates decreased by 10% compared with 
at of 2008. The United States continued to be heavily reliant 
— imports of titanium mineral concentrates from Australia, 
anada, and South Africa. 

Global ПО, pigment production capacity was estimated to 

2 5.6 million metric tons per year (Mt/yr). According to U.S. 
eological Survey (USGS) survey data, domestic production of 
iO, pigment decreased by 9% compared with that of 2008. 
Consumption of titanium used in steel and other alloys 
ecreased by 22% from that in 2008 because of the global 
:onomic recession that began in 2008. In 2009, the recession 
14 delays in aircraft programs resulted in decreased domestic 
roduction of titanium ingot and mill products. 


egislation and Government Programs 


The Defense Advanced Research Projects Agency (DARPA) 
ontinued to fund work on low-cost extraction of titanium 
тега from oxide ores. DARPA efforts were aimed at producing 
— igh-quality titanium at a cost of less than $8.81 per kilogram. 
1 fiscal year (FY) 2009, DARPA hoped to produce up to 

.] metric tons per day and verify that the cost of production 
"às less than the target cost. In FY 2010, DARPA planned to 
emonstrate consolidation of titanium powder without using 
onventional melting techniques (Defense Advanced Research 
'roJects Agency, 2009, р. 183). 

In 2009, the U.S. Department of Defense (DOD) initiated two 
rograms to improve the supply of titanium metal. International 
„itanium Powder (ITP) (a subsidiary of Cristal Global) entered 
nto a Title ПГ agreement with DOD to increase domestic 
apacity to produce low-cost metallic titanium powder. Title Ш 
'f the Defense Production Act (50 U.S.C. App. 2061 et seq.) is a 
rogram specifically designed to establish, expand, maintain, or 
nodernize industrial capabilities required for national defense. 

· nstead of sponge produced by magnesium reduction via the 
«roll process, the plant was designed to produce titanium metal 
'owder by sodium reduction via the Armstrong process. At 
/earend, ITP neared completion of new titanium production 
‘арасиу in Ottawa, IL, and was expected to begin production 

n 2010. Production capacity was expected to be 2,000 metric 
ons per year (t/yr) by yearend 2011 (International Titanium 
"owder, 2009). A second Title Ш effort was aimed at reducing 
:ost and shortening delivery lead times for structural titanium 
ind titanium armor. The initial goal of the second program was 
о direct roll titanium in widths and thicknesses that can be used 
or armor tiles on military ground vehicles (U.S. Department of 
Jefense, 2009, p. 89—90). 

In response to Congressional requests, a DOD-led Strategic 
ind Critical Materials Working Group was formed to review 
‘he present state of the National Defense Stockpile. In April, a 


TITANIUM—2009 


report was sent to Congress recommending the transformation 
of the National Defense Stockpile into a Strategic Materials 
Security Program (SMSP). Within the report, several initiatives 
were recommended for consideration. On an ongoing basis, the 
SMSP would conduct risk assessments, compare demand to 
supply by analyzing supply sources and risks of supply chain 
interruption, and identify mitigation strategies. The proposed 
SMSP would leverage the buying power of Government by 
aggregating materials requirements and negotiating long-term 
strategic sourcing arrangements. The working group also 
developed a plan for a comprehensive Strategic Materials 
Security Management System (SMSMS) that would identify, on 
an ongoing basis, those strategic and critical materials required 
for national security. The SMSMS would be a joint effort by 
the Office of the Secretary of Defense, the military services, 
the Defense Contract Management Agency, and the Defense 
Logistics Agency, with representation and analysis provided 
by other Government agencies such as the U.S. Department of 
Commerce and the USGS (Defense Logistics Agency, 2009, 

р. 1-3). 


Production 


Titanium industry data for this report are collected by the 
USGS from annual and quarterly surveys of domestic titanium 
operations. In 2009, the USGS annual survey canvassed 
titanium mineral and pigment production operations. The two 
producers of titanium mineral concentrates responded, but 
data were withheld to avoid disclosing company proprietary 
information. Of the seven domestic TiO, pigment operations, 
five responded, representing 85% of TIO, pigment production. 
Two TiO, pigment operations were estimated on the basis 
of prior-year production levels. Production of titanium ingot 
and mill products was aggregated from a quarterly survey of 
producers. 

Mineral Concentrates.— Titanium mineral concentrates 
of economic importance include ilmenite, leucoxene, rutile, 
synthetic rutile, and titaniferous slag. Mining of titanium 
minerals is usually performed using surface methods. Dredging 
and dry mining techniques are used for the recovery of heavy 
minerals. Gravity spirals are used to separate the heavy-mineral 
suite, while magnetic and high-tension separation circuits are 
used to separate the heavy-mineral constituents. Ilmenite is 
often processed to produce a synthetic rutile or titaniferous 
slag. Although numerous technologies are used to produce 
synthetic rutile, nearly all are based on either selective leachin 
or thermal reduction of iron and other impurities in ilmenite ў 
Titaniferous slag with a TiO, content of 75% to 95% is produced 
commercially using pyrometallurgical processes. 

U.S. mineral concentrate producers were DuPont Titanium 
Technologies [a subsidiary of E.I. du Pont de Nemours and 


Co. (DuPont)] and Iluka Resources, Inc. (а subsidiary of Пика 
Resources Ltd.). DuPont's mining operations near Starke, FL, 
produced a mixed product containing ilmenite, leucoxene, and 
rutile that was used as a feedstock in DuPont's TiO, pigment 
plants. In 2009, Iluka produced titanium mineral concentrates 
from its heavy-mineral operations at Stony Creek, VA. 

Iluka began mining at its Brink deposit in Virginia to extend 
the life of its Virginia mining operations to 2015. The Brink 
deposit is about 48 kilometers south of the Stony Creek, VA, 
mineral separation plant. At Green Cove Springs, FL, Iluka 
ceased reprocessing of stockpiled tailings (Iluka Resources Ltd., 
2010, p. 2, 44). 

Metal.—Commercial production of titanium metal involves 
the chlorination of titanium-containing mineral concentrates to 
produce titanium tetrachloride (ТІСІ). which is reduced with 
magnesium (Kroll process) or sodium (Hunter process) to form 
a commercially pure form of titanium metal. As the metal is 
formed, it has a porous appearance and is referred to as sponge. 
Titanium ingot and slab are produced by melting titanium 
sponge or scrap or a combination of both, usually with various 
other alloying elements such as aluminum and vanadium. 
Electron beam (EB), plasma arc melt (PAM), scull, and 
vacuum-arc remelting (VAR) are the commercial methods used 
to produce ingot and slab. Titanium mill products are produced 
from the drawing, forging, and rolling of titanium into products 
of various sizes and shapes. These mill products include billet, 
pipe and tube, plate, rod and bar, sheet, strip, and wire. Titanium 
castings are produced by investment casting and rammed 
graphite mold casting. Ferrotitanium is usually produced by 
induction melting of titanium scrap with iron or steel, but 
may be produced through the aluminothermic reduction of 
ilmenite. The two standard grades of ferrotitanium that are 
normally produced contain 40% and 70% titanium. Domestic 
ferrotitanium capacity was estimated to be 17,300 Џуг. 

In 2009, U.S. producers of titanium sponge were Allegheny 
Technologies Inc. (ATI), Honeywell Electronic Materials Inc., 
and Titanium Metals Corp. (Timet). ATI's Albany, OR, plant 
and Timet's Henderson, NV, plant produced titanium sponge 
using the Kroll process. Honeywell Electronic Materials’ 
plant in Salt Lake City, UT, produced titanium sponge using 
the Hunter process and supported the company's production 
of electronic-grade titanium. Data on domestic production of 
titanium sponge were withheld to avoid disclosing company 
proprietary data (table 2). 

In July, owing to poor market conditions and in anticipation of 
new production capacity, ATI temporarily idled its 9,980-Uyr 
sponge plant in Albany, OR (Allegheny Technologies Inc., 2009, 
p. 44). In December, ATI commissioned a new 10,900-U yr 
sponge facility in Rowley, UT (Allegheny Technologies Inc., 
2010, p. 24). 

At yearend, RTI International Metals, Inc. neared completion 
of production capacity expansions at its Canton (ferrotitanium 
and specialty alloys) and Niles (titanium ingot), OH, operations. 
No details were available in regard to the size of the expansions. 
RTI ceased construction of a 9,070-t/yr sponge plant near 
Hamilton, MS, in favor of long-term titanium sponge supply 


agreements with foreign suppliers (RTI International Metals, 
Inc., 2010, p. 3). 
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Timet completed an 8,500-Uyr expansion of EB ingot 
production capacity in Morgantown, PA. The new capacity 
increased the company’s ingot production capacity at 
Morgantown to 40,700 t/yr (Titanium Metals Corp.. 2010) 

In 2009, U.S. production of titanium ingot was 35,60 
metric tons (t), а 39% decrease compared with the петт: 
production in 2008. Production of mill products decreased 
20% compared with that of 2008 (table 3). U.S. producers: 
ferrotitanium were RTI (Canton, OH) and Global Titaniun!:. 
(Detroit, MI). Data on production of ferrotitanium were nd 
available. 

TiO, Pigment.—TiO, pigment is produced from titanut 
mineral concentrates by either the chloride process or thes. 
process. In the chloride process, rutile is converted to TC E 
chlorination in the presence of petroleum coke. ТІСІ, is vc 
with air or oxygen at about 1,000? C, and the resulting 10. 
is calcined to remove residual chlorine and апу hydrochox 
acid that may have formed in the reaction. Aluminum dies 
is added to the ТЕСИ, to assure that virtually all the titanium: 
oxidized into the rutile crystal structure. In the sulfate pe 
ilmenite or titanium slag is reacted with sulfuric acid. Tian 
hydroxide is then precipitated by hydrolysis, filtered, and 
calcined. Although either process may be used to produce 
pigment, the decision of which process to use is based on 
numerous factors, including raw material availability. i 
and waste disposal costs. In finishing operations, the cni | 
of the pigment is milled to produce а controlled iu 
of particle size and surface treated or coated to iur | 
functional behavior in different media. Some typical i а 
treatments include alumina, organic compounds, and т 

TiO, pigment produced by either process 15 ya Б 
crystal form as either anatase or rutile. Rutile pigmen idm 
reactive with the binders in paint when exposed 10 E Ж 
is the anatase pigment and 15 preferred for use in n d 
Anatase pigment has a bluer tone than rutile. is 2 meee 
and is used mainly in indoor paints and In jum 
Depending on the manner in which it is es т ae 
subsequently finished, TiO, pigment can ex dubiis "m 
functional properties, including dispersion. 
and tinting. 

U.S. production of TiO, pigment w 
(Mt) in 2009, a 9% decrease compare | 
5). U.S. producers of TiO, pigment by ME T 
Cristal Global, DuPont, Louisiana Pond огр). ant 1, 
venture of NL Industries, Inc. and и ч produci ™ 
Inc. table 4). TOR Miner und synthetic rutile. 
TiO, pigment from finely groun anization under chap 

In January, Tronox filed for reo Ëe end, Tronox AM iy 
of the U.S. Bankruptcy Code. At уса -non plat" 
that it negotiated а framewor nancing, the 82 P 
a new debt facility, new equity sts, and 8 litigation 
of environmental а о ron 

der a comprehensive $6 [rone 
liabilities eh the U.S. up of TiO pig 
among the world's Кас? x 
(PRNewswire-FirstCall, 2007). 


a etos 
as 1.23 million T " 


ac $ 
lement of leg 0 Tronox ¥* 


-onsumption 


А Mineral Concentrates.—On a gross weight basis, 95% of 
.he domestic consumption of titanium mineral concentrates was 


ised to produce TiO, pigment. The remaining 576 was used to 
ходисе miscellaneous other products, including fluxes, metal, 


_ind welding rod coatings. Based on TiO, content, domestic 


:onsumption of titanium mineral concentrates was 1.36 Mt, a 
5% decrease compared with that of 2008 (table 6). Consumption 


. ata for titanium concentrates were estimated by the USGS 


ywing to insufficient response by industry to the voluntary 


survey for consumption data. 


_ Metal.—Titanium metal alloys are used for their high 


strength-to-weight ratio and corrosion resistance. Because of 
delays in aircraft programs and uncertain market conditions, 
consumption of titanium ingot decreased 3796 compared with 


that of 2008 (table 3). 


Domestic shipments of titanium metal mill products decreased 
by 21%. The aerospace industry (79%) was the leading end use 
for mill products. Other uses included those in the consumer 
goods, marine, medical, oil and gas, pulp and paper, and 
specialty chemical industries. 

A significant quantity of titanium in the form of ferrotitanium, 
scrap, and sponge is consumed in the steel and nonferrous alloy 
industries. In the steel industry, titanium is used for deoxidation, 
grain-size control, and controlling and stabilizing carbon and 
nitrogen content. Titanium-intensive steels include interstitial- 
free, stainless, and high-strength low-alloy steels. Reported 


. domestic consumption of titanium products in steel and other 
: alloys was 9,290 t, a 22% decrease compared with that of 2008 


- (table 7). 


TiO, Pigment. —Led by a decrease in the demand for coatings 
and plastics used in construction and automobiles, domestic 
consumption of TiO, pigment decreased by 5% compared with 
that of 2008 (table 5). The leading uses of TiO, pigment, based 


‚ оп TIO, pigment shipments in the United States, were paint 

. and coatings (58.6%), plastics and rubber (25.5%), and paper 
‚ (9.4%). Other uses (6.5%) included catalysts, ceramics, coated 
‚ fabrics and textiles, floor coverings, printing ink, and roofing 


granules (table 8). 


Stocks 


Insufficient data were available to determine yearend 


‚ consumer inventories of titanium mineral concentrates and TiO, 


ч 


me һы. ri 


: pigment producer stocks. Industry reports indicated that in 2009 


the global decrease in the production of mineral concentrates 
and TiO, pigment resulted in a reduction in stocks. 

Owing to long-term supply agreements, domestic stocks of 
sponge increased by 8% compared with those in 2008. Domestic 
stocks of ingot decreased by 2596 because producers reduced 
production in anticipation of decreased consumption (table 3). 


Prices 


Titanium mineral concentrate prices are listed in table 9. 
Although lower during much of the year, yearend prices for 
bulk ilmenite and rutile concentrates were higher compared 
with prices in 2008. Published prices for titanium slag were not 
available. Based on U.S. Customs Service data, the yearend unit 
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value of slag imports ranged from $401 to $439 per metric ton 
in 2008 compared with $393 to $407 per ton in 2008. The unit 
value of slag hit a low in the first quarter with a range of $331 to 
$411 per ton. 

The U.S. Department of Labor, Bureau of Labor Statistics, 
yearend producer price index (PPI) for TiO, pigment decreased 
by 396 compared with that of 2008. The monthly PPI started the 
year at a low of 154, hit a peak of 172 in November, and then 
fell to 164 by yearend (U.S. Department of Labor, Bureau of 
Labor Statistics, 2010). 

Delays in large aircraft programs, an uncertain global 
economy, and excess inventory caused prices of titanium mill 
products to fall significantly. The monthly PPI for titanium 
mill products reached a high of 281 in February and declined 
to a low of 197 by yearend. Sponge and ingot prices were less 
affected by reduced demand because of long-term contracts and 
significant curtailments in production. 


Foreign Trade 


Mineral Concentrates.—I|mports of titanium mineral 
concentrates include ilmenite, rutile, synthetic rutile, and 
titaniferous slag. The United States was heavily reliant on 
imports of titanium mineral concentrates because domestic 
consumption of titanium minerals greatly exceeded domestic 
production capacity. In 2009, the TiO, content of imports was 
estimated to be 763,000 t, primarily in the form of titaniferous 
slag (46%) and natural rutile (28%). South Africa, Australia, 
and Canada, in descending order of quantity, were the leading 
import sources. The combined value for all forms of titanium 
concentrate imports in 2009 was $330 million (table 11). 
Because of reduced steel production, imports of titaniferous 
iron ore from Canada, classified as ilmenite by the U.S. 
Census Bureau, decreased significantly. Exports of titanium 
concentrates were minor relative to imports (tables 10, 11). 

Metal.—\mports of titanium metal are primarily in the 
form of unwrought titanium and scrap. Kazakhstan (60%) and 
Japan (35%) were the leading sources of imported titanium 
sponge, while France (25%), the United Kingdom (24%), 
Germany (19%), and Japan (11%) were the leading sources of 
imported scrap. The leading import sources of titanium ingot 
were Germany (69%) and Russia (29%). China (71%) was 
the major source of titanium powder. Imports of powder and 
other unwrought forms of titanium decreased by 82% and 69% 
respectively, compared with those of 2008. | 

Imports of titanium wrought products and castings were 
primarily in the form of plate, sheet, strip, and foil (37%); bar 
rod, profiles, and wire (2594); and billets (24%). Russia (7694) 
and China (7%) were the leading sources of wrought products 
and castings imports. Imports of wrought products and castings 
decreased from a record high set in 2008. 

Owing to decreased consumption of titanium for steel and 
other alloys, imports of ferrotitanium and ferrosilicon titanium 
were 2,540 t, a 10% decrease compared with those of 2008 
The leading import sources were Canada (32%), the United 
Kingdom (3194), and Russia (2576). Exports of ferrotitaniu 
and ferrosilicon titanium were 2,0 - 


20 t, a 25% | 
with those of 2008. » increase compared 


TiO, Pigment.—The United States continued to ђе а net 
exporter of TiO, pigment. In 2009, exports exceeded imports by 
a ratio of 3.7 to 1. Exports of TiO, pigment were 649,000 t, an 
11% decrease compared with those of 2008. About 95% of TiO, 
pigment exports was in the form of finished pigment with 80% 
or more TiO, content. 

During 2009, 175,000 t of TiO, pigment was imported, a 
4% decrease compared with that in 2008. The leading import 
sources of TiO, pigment were Canada (39%) and China (12%). 
Pigment imports were primarily in the form of pigment with 
more than 80% TiO, (table 13). 


World Review 


Australia.—\luka began production of heavy-mineral | 
concentrate at its Jacinth-Ambrosia Mine in the Eucla Basin, 
South Australia. During its projected mine life of more than 10 
years. Jacinth-Ambrosia was expected to produce approximately 
1.5 Mt of ilmenite, 350.000 t of rutile, and 2.8 Mt of zircon 

rces Inc., 2009b). 

Е Ста Australia, Iluka idled its Eneabba Mine because 
of declining ore grades and the opening of the Jacinth-Ambosia 
Mine. In 2009, Iluka was in the process of upgrading the 
Narngulu mineral separation plant to process heavy-mineral 
concentrate from the Jacinth-Ambrosia concentration plant 

ources Inc., 2009). 
уз о Government approved Astron Ltd.'s | 
environmental plan to develop its Donald heavy-mineral deposit 
in the Murray Basin, Victoria. Astron planned to produce 
heavy-mineral concentrate from Donald and then process the 
concentrate through a mineral sand separation plant in China 
(Astron Ltd., 2009, p. 6). According to Astron, the deposit 
contained an indicated and inferred resource of ilmenite (8.5 
Mt), leucoxene (5.4 MU, rutile (1.2 Mt), and zircon (5.2 Mt) 
(Astron Ltd.. undated). Шш О | 

Australian Zircon NL suspended mining activities at 115 
Mindarie operation in South Australia, and the company 
went into administration to obtain relief from its creditors. 
During 2009, the company continued a feasibility study of the 
WIM150 deposit and produced ilmenite, rutile, and zircon from 
previously mined ore through yearend (Mineral Sands Report, 
20092). Although no data were available for 2009, in 2008, the 
Mindari operation produced about 8.600 t of ilmenite and 3,000 
t of rutile in 2008 (Geoscience Australia, 2009, p. 48). 

In May, Unimin Australia Ltd. acquired Consolidated Rutile 
Ltd. (CRL) from Iluka (Mineral Sands Report, 2009b). In 2009, 
the CRL Mine on North Stradbroke Island, Queensland, was 
reported to contain reserves of 3.2 Mt of heavy minerals (ПиКа 
Resources Ltd., 2010, p. 75). 

Canada.—Sustainable Development Technology Canada 
awarded Titanium Corp.'s "Creating value from waste" project 
$4.9 million in funding. The award was expected to promote 
technologies that recover bitumen and heavy minerals, including 
ilmenite and rutile, from oil sands tailings. Consortium members 
of the project included Sojitz Corp., Syncrude Canada Ltd., 
Titanium Corp., and the Government of Alberta (Titanium 
Corp., 2009). 

Citing the slump in construction activity and weakness in 
the automotive sector, Rio Tinto Fer et Titane shut down its 
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titaniferous magnetite mine near Lac Allard, Quebec, and is 


plant 
smelting operations in Sorel, Quebec, for 8 weeks inthe шї: — by 32 
(Rio Tinto plc, 2009, p. 1). Ka 
Chile.—White Mountain Titanium Corp. (WMT) was Com 
proceeding with the exploration and development of its near 
Cerro Blanco rutile deposit. In December, WMT complet: | 160 
pilot-plant test to produce a natural rutile concentrate meu | 201 
the specifications of titanium pigment and sponge metal Lid. 
producers. WMT planned to complete a study for commer K 
feasibility by the first quarter 2011 (White Mountain Пал | — und 
Corp., 2010, p. 16). кој 
China.—Despite а drop in domestic consumption, Chin's | пл 
titanium metal and pigment production capacity continued the 
to rise. The top five sponge producers increased capacity to the 
63,000 Џуг in 2009 from 44,000 t/yr in 2008. However. own pro 
to market conditions, several less-efficient sponge plants wer Mi 
idled in 2009. Total sponge production capacity was estima | 
to be more than 80,000 Џуг (Dewhurst, 2010, р. 15-7) TO. {т 
production was reported to have reached a record 1.04 ML: ne 
259.000-t increase from that in 2008. Owing to rising dmax | и 
consumption, TiO, production was expected to increase t Е Ц 
Mt in 2010 and may reach 1.9 Mt by 2015 (Titanium Diowk | T 


Report, 2010). Although the development of domestic mine 
production was ongoing, increased consumption of titanium 
concentrates was met through increased imports of titanium 
mineral concentrates. In 2009, Chinese imports of titanium | 
mineral concentrates increased to 1.48 Mt from 1.07 Minh 
(United Nations Statistics Division, undated). 

Hainan Taixin Minerals Co. Ltd. acquired mining пола: 
heavy-mineral deposit near Wanning City, Hainan nom 
deposit was reported to have a proven reserve of ilmenite -- 
Mt) and zircon (0.5 Mt). While granting the mining nights. (Х 
Provincial government stipulated that the company woul ‚ 
required to produce value-added products beyond ilmenite # 
zircon concentrates (Mineral Sands Report, 200%). " 

Germany.—Huntsman Corp. closed its 40.000-Uy1 a 
pigment plant at Grimsby. According to а 
Grimsby plant was Из oldest and least-efficient jsp dd 
facility. Huntsman produced TiO, pigment in in cat 
with a combined production capacity of approximately - 
Џуг (Huntsman Согр., 2009). | w— 

"ndis cms Group was preparing | — n 
of up to 200,000 t/yr of ilmenite and 6,0 ue ge 
Srikurmam district, Andhra Pradesh. d al Min 
were estimated to be 5.5 Mt of ilmenite (Indu 
008). TN 
| бо Minerals & Metals Ltd. КШ em «ast 
construction on a 500-Џут etus ас” 0. pet 
be supplied to the plant from KM beim production py June 
plant. The plant was scheduled to D | 
(Kerala Minerals & Metals Ltd., un | Toho 


е i in 0 | 
Japan.—Although шаш МЕ и тан 
itani eeding ug 
Titanium Co., Ltd. was proc iy to 2, yrth dn 


і а 
total sponge production cap x 
addition of a new 12,000-Џут plan 


Ci 
. logie 
Prefecture ee apis Titanium Qum MI 
the Hyogo Prefecture, 
ш delayed plans to increas? ad "2 
| yEAR 
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„ап to 41,000 (уг. In 2008, the production capacity was raised 
v 3396 to 32,000 t/yr (Bloomberg.com, 2009). 
Kazakhstan.—Ust-Kamenogorsk Titanium-Magnesium 

-omplex, the sole producer of titanium sponge in Kazakhstan, 
2ared completion of new ingot production capacity. A 

- ,000-Џуг ingot plant was expected to be commissioned in 

)10 and reach full production capacity in 2011 (Metal-Pages 

td., 2010). 

. Кепуа. —1п August, Jinchuan Group Ltd. entered into an 
iderstanding with Tiomin Resources Inc. wherein Jinchuan 
ould acquire 70% of Tiomin Kenya Ltd.'s (TKL) Kwale 
„пега! sands project; however, in October, Jinchuan terminated 

1е agreement. At yearend, Tiomin abandoned plans to develop 

ле deposit and wrote off all the costs associated with the Kwale 
гојес!. In early 2010, Tiomin changed its name to Vaaldiam 
lining Inc. (Vaaldiam Mining 1пс., 2010, p. 12). 

. Madagascar.—CI|T Madagascar Minerals SA (QMM) was 

‘imping up production at its 700,000-t/yr mineral sands project 
ear Mutamba. QMM was а joint venture between Rio Tinto plc 
14 the Government of Madagascar. Rio Tinto began exporting 
0% grade ilmenite to its slag operation at Sorel, Quebec (Rio 
into plc, 2010, p. 2). 

Mozambique. — ВНР Billiton Ltd. completed а prefeasibility 
tudy of the Corridor Sands heavy-minerals project and 
“oncluded that further development of the project was not 
“/arranted (BHP Billiton Ltd., 2009, p. 33). The Corridor Sands 
` roject was based on 10 deposits near Chibuto in southern 

Aozambique. Previously, total resources of ore were estimated 

~ ) be 14 billion metric tons, with the largest deposit containing 
bout 300 Mt of ilmenite. 

5 Kenmare Resources plc was addressing startup problems 

_ hat prevented the Moma operation from achieving its design 
apacity of 800,000 t/yr of ilmenite, 14,000 t/yr of rutile, and 

‘0,000 tyr of zircon. In 2009, the Moma operation produced 

рош 474,000 t of ilmenite concentrate. The company also 

‚ паде plans to increase its design capacity by about 50% by 
.:012 (Kenmare Resources plc, 2010, p. 6). 
у Norway.—Nordic Mining ASA was developing an eclogite 
Лерози at Engebefjellet in Sogn and Fjordane County. In 
009, Nordic Mining’s work was related to mineral resource 
orospecting and developing methods for ore dressing and 
јепећстапоп for the production of rutile and garnet. Nordic 
Mining also submitted a proposal with an environmental impact 
3tatement for the development of the deposit to the Naustdal 
and Askvoll municipalities. In 2010, the company planned to 
focus on optimizing rutile recovery and prepare for pilot-plant 

droduction (Nordic Mining ASA, 2010). 

‚ Russia. —ARZM Uranium Holding Co. was developing 

the Lukoyanovskoye heavy-minerals sands deposit near 

Nizhny Novgorod. ARZM planned to commission a mine and 

processing plant with the capacity to process up to 1.5 Mt/yr of 

heavy-mineral concentrates by 2014. According to the Russian 
classification system, ore reserves in categories “C1” and “C2” 

Were estimated to be 30 Mt containing about 1 Mt of titanium 

and more than 350,000 t of zirconium oxide (ARZM Uranium 

Holding Co., 2009). 

VSMPO-AVISMA Corp. decided to postpone an expansion 
of its titanium sponge production capacity to 42,000 t/yr until 
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2015. VSMPO was proceeding with plans to increase its 
capacity to produce downstream products such as sheet and 
forgings (Metal-Pages, 2009b). 

Senegal.—A feasibility study of Mineral Deposits Ltd.'s 
Grande Cote deposit was underway in 2009. The study was 
expected to be completed in 2010 and was to include updated 
capital costs, circuit model test work, financial modeling, 
geological block modeling, hydrological modeling, and mine 
path design (Mineral Deposits Ltd., 2010b). The company 
planned to produce up to 75,000 t/yr of zircon and 600 t/yr of 
ilmenite for a mine life of more than 25 years (Mineral Deposits 
Ltd., 20102). 

Sierra Leone.—Construction of Titanium Resources Group 
Ltd.’s (TRG) third mining dredge was underway, and the dredge 
was expected to be commissioned in 2011. At yearend, repairs to 
TRG’s second dredge that capsized in July 2008 were pending 
the resolution of its insurance claim. In 2010, TRG expected its 
rutile production to increase by 30% from 63,900 t produced in 
2009 (Titanium Resources Group Ltd., 2010, p. 1, 13). 

South Africa. —ln December, Rio Tinto Iron & Titanium 
concluded a Broad Based Black Economic Empowerment 
transaction at Richards Bay Minerals (RBM) in South Africa. 
Under the transaction, 24% of the equity of RBM was sold 
to a consortium of historically disadvantaged groups, with an 
additional 2% transferred to a trust for the benefit of RBM 
employees. The remaining 74% was split equally between BHP 
Billiton and Rio Tinto (Rio Tinto plc, 2010, p. 22). 

Exxaro Resources Ltd. decided not to proceed with 
the development of the Fairbreeze mineral sands mine in 
KwaZulu-Natal. Subsequently, Exxaro planned to close the 
KZN Sands operations during the next 5 years unless new 
feedstock alternatives were located. Exxarro postponed 
restarting a slag furnace at its Namakwa Sands operation, 
which was shut down to be relined in March 2009. [п addition, 
production at the mine and separation plants was temporarily 
halted in August to adjust for market conditions (Exxaro 
Resources Ltd., 2010, p. 48-49). 

Ukraine. —Rutile-IImenite Co. (RICO) was preparing to mine 
and process heavy-mineral sands at its deposit in Tarasovka. 

In 2011, RICO planned to produce 51,000 t of heavy-mineral 
concentrates including ilmenite (6,000 t), leucoxene (20,000 
t), rutile (15,000 t), and zircon (10,000 t). In 2012, production 
was expected to reach its maximum capacity of 196,000 t/yr 
(Industrial Minerals, 2009). 
ар и шы 
| porarily lifted a ban оп exports 
of heavy-mineral concentrates. Producers Were permitted to 
export from mid-2009 through the end of 2010. The ban had 
been imposed to encourage the production of value-added 
products. In 2008, the export tariff for zircon ore was raised t 
20% from 15% (Mineral Sands Report, 20094). У 
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For the foreseeable future, the market for titanium mineral 
was expected to be driven by the production of TiO, pi no | 
Unless new mines are developed, the U.S. reliance A М "5 
of titanium mineral concentrates is likely to increase as d 
mines are depleted within the next 10 years. Е 
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During the next decade, global demand growth for TiO, was 
expected to track with the total global gross domestic product 
and the production of paint, paper, and plastics. Higher-than- 
average growth was expected in Asia. China, in particular, was 
expected to lead world growth in production and consumption. 
TiO, production capacity in China was scheduled to double by 
the end of the decade. During the next several years, prices for 
TiO, pigment were expected to rise because of increasing costs 
for caustic soda, chlorine, coke, and energy. 

Aerospace, defense, and industrial uses were expected to 
strongly influence consumption of titanium metal for the 
foreseeable future. Commercial aircraft will remain a major 
consumer of titanium metal. The growth of the global airplane 
fleet was projected to average 3.3% per year from 2009 to 2029 
(Boeing Co., The, 2010, p. 4). Within the next 3 years, global 
titanium metal production was expected to increase in line with 
the construction of new aircraft and increased industrial output. 
Government and private industry programs were working to 
commercialize lower cost methods of producing titanium metal. 
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ТАВГЕ 1 
SALIENT TITANIUM STATISTICS! 


2005 2006 2007 2008 2009 
United States; Е БЕ === 
Mineral concentrate: > 
"Imports for consumption — metrictons 1,190,000 1,230,000 1,460,000 1,380000' — 9409 
Consumption"? do. 1,720,000 1,870,000 1,950,000 1,780,000" 170000 
Ѕропре metal: mE m КО DNUS m MEM 
"Imports for consumption = sd. 15,800 24.400 25,900 23900 1660 
| Consumption | А do. _ 26, 100 - m 28,400 33, ‚700 W Ww 
Price yearend? ___________ЧоПагз per pound — 346-1222 — 5.87-12.84 633-706 616-802 450707 
Titanium dioxide pigment: p EM DS 5 m 
Production _  metrictons _ 1,310,000 1,370,000 1,440,000 1,350,000 — 1,3000 
“Imports for consumption до 341000 288,000 221000 181000 170% 
Consumption, apparent do. 1,130,000  1,080,0005 979,005 8000005 15.00 
Producer price index, yearend?  (1982=100) _ 12 165 162 VEMM S 
World, production: | НЕКО Е лл с 
— Мтепне concentrate?  metrictons 6,050,000 6,850,000" 7,120,000" 6,870,000! 618000 
` Rutile concentrate, natura? бо. 3770007 515,000 604,000 6280001 5700 


о – о -M 


00 
Titaniferousslag —  __ do. 1,880,000 2,160, 000 2 230, 000" 2,230,000 ) 20090. 
"Estimated. 'Revised. do. Ditto. W Withheld to avoid disclosing company proprietary data. 


'Data are rounded to no more than three significant digits, except prices. 


?Excludes consumption used to produce synthetic rutile. 

"Landed duty-paid unit based on U.S. imports for consumption. 

*Production plus imports minus exports plus stock decrease or minus stock increase. 
‘Production plus imports minus exports. Excludes stock changes. 


$Source: U.S. Department of Labor, Bureau of Labor Statistics. 


Includes U.S. production of ilmenite, leucoxene, and rutile rounded to one significant digit to avoid disclosing company 
proprietary data. 


U.S. production of rutile included with ilmenite to avoid disclosing company proprietary data. 
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TABLE 2 


U.S. TITANIUM METAL PRODUCTION CAPACITY IN 2009" 


(Metric tons per year) 


Company Plant location 
Alcoa Howmet Е BEEN Whitehall, MI 
Allegheny Technologies Inc. m Albany, OR 
Оро. | Monroe, NC 
B Do. MEM Richland, WA 
Do MEER M i Rowley, UT | 


Greensboro, NC | 


Salt Lake City, UT 


Alloy Works LLC 


Honeywell Electronic Materials Inc. 


Perryman Co. Houston, PA 

RTI International Metals, Inc. mM Niles, OH j 

Titanium Metals Corp. | ЊЕ Henderson, NV ` 
| Do. | Morgantown, PA 
ро. КРИМИ Vallejo, СА — — 


Total 
*Estimated. Do. Ditto. -- Zero. 


Yearend capacity - 


(4) 


- 24,000 


' Data are rounded to no more than three significant digits; may not add to totals shown. 


"Estimated operating capacity based on 7-day-per-week full production. 


3 : : 
Includes electron-beam, plasma, and vacuum-arc-remelting capacity. 


*In July 2009, sponge capacity of 9,980 metric tons per year was temporarily idled. 


__ Sponge — твог 


3,200 
10,900 
23,200 
10,000 


1,800 
1,800 
13,600 
12,300 
40,700 


78.9 


TABLE 3 
COMPONENTS ОЕ U.S. TITANIUM METAL SUPPLY AND DEMAND! 


(Metric tons) 


Component 


| 2008 2009 
Production: — — ee BEEN 
ма О 58,600 35,600 
 Milprduts — 0000000 39,700 31,900 
Exports: Е Е СЭЭ 
© Waste and scrap ee 8,180 4,200 
Sponge NORMEN 2,370 820 
= Other unwrought —— ааа 3,440 3,790 
Wrought products and castings 65 19,000 12,500 
© Toal | тудою 2130 
Imports: 
_ Waste and scrap — BEN MM 10,400 4,770 
Sponge Е 5 23.900 16,600 
_ Other unwrought ——— 0 1,540 573 
“Wrought products and castings — mum 8.350 6,930 _ 
Total 44.200 28,900 
Stocks, industry, yearend: С 65 
Sponge - mM mM 14,200 15,300 
сар W 9,880 
~ Ingot Э 3,590 2,680 
Consumption, reported: - Е ao 
| Sponge = MEN W У 
“Scrap 23,200 25,700 
о Пор — 47,700 30,100 
Shipments: i 
Ingot | mug 17,200 10,600 
Mill products (net shipments): | 
Forging and extrusion billet 12,300 9229 
Plate, sheet, strip 15,600 11,400 
__ Код, bar, fastener stock, wire a i 
Tene 2С = Х 6949 | 670. 
— тащ UU Uwe Им 
_ Castings (shipments) | m zu W У 
Receipts, scrap: | Bn — 
Home (4) 
i а а MZ UE MCA LU I TUE mE (4) о. 
Purchased DTP OF 8.300 
Тога! ane одана 


— — — 


№ Withheld to avoid disclosing company proprietary data. 


2 МЕ shown. 
'Data are rounded to no more than three significant digits; may not add to totals 
"Included with “Other.” 


er . roprietary data. 
*Data for pipe, tube, and other have been combined to avoid disclosing company prop 
*Withheld to avoid disclosing company proprietary data; included in “Total. 
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TABLE 4 


U.S. PRODUCERS OF TITANIUM DIOXIDE PIGMENT IN 2009" 2 3 


(Metric tons per year) 


os a i уш. 


u ___ Company u Plant location Yearend capacity" 
Cristal Global Ashtabula, OH 220,000 
Du Pont Titanium Technologies De Lisle, MS 340,000 
(De O O Едретоог, DE - 154,000 
Оро. ш | New Johnsonville, TN 380,000 
Louisiana Pigment Co. LP.  — Lake Charles, LA 146,000 
Tronox ше. ——— | Hamilton, MS 225,000 
_ Оо. Е B Savannah, GA | (5) 
Total 1,470,000 
Do. Ditto. Еи 


'Estimated operating capacity based on 7-day-per-week full production. 


?Table does not include TOR Minerals International, Inc.'s Corpus Christi, TX, production capacity 
of about 26,400 metric tons per year (t/yr) of buff TiO; pigment that is produced by refining and fine 


grinding of synthetic rutile. 


"Data are rounded to no more than three significant digits; 


may not add to total shown. 


^ All plants use the chloride process to manufacture TiO, pigment. 
‘Tronox Inc. idled its | 10,000-Uyr plant in the fourth quarter of 2009. 


TABLE 5 
COMPONENTS OF U.S. TITANIUM DIOXIDE 


PIGMENT SUPPLY AND DEMAND! 


2008 2009 
Gross TiO, Gross TiO, 
weight content weight | content 
Production! — metric tons 1,350,000 1,270,000 ^* — 1,230,000 1,150,000 * 
Shipments; _ ЕУ 
Quantity do. 1,390,000 1,300,000 1,280,000 1,200,000 € 
Value thousands — $3,070,000 XX $2,830,000 _ ХХ 
Exports metric tons 733,000 — 688,000* 649,000 609,000 * 
Imports for consumption do. 183,000 172000* 175,000 165,000 • 
Consumption, apparent" * do. 800,000 751,000 757,000 711,000 _ 


!Data are rounded to по more than three significant digits. 
Excludes production of buff pigment. 


*Includes interplant transfers. 


“Production plus imports minus exports. Excludes stock changes. 


Sources: U.S. Census Bureau and U.S. Geological Survey. 


78.11 


78.12 


ТАВГЕ 6 
ESTIMATED U.S. CONSUMPTION OF TITANIUM CONCENTRATE" 


(Metric tons) 


2008 2009 
Gross ТО, Gross TiO, 
weight content weight content 
Penent o ^ 1670000 МА 1,620,000 МА 
Miscellaneous. 115.000 " NA 78,400 NA 
(Toad о 1,780,000 * 1,440,000' — 1,700,000 1,360,000 


'Revised. NA Not available. 
!Data are rounded to no more than three significant digits; may not add to totals shown. 
2Includes a mixed product containing altered ilmenite, leucoxene, and rutile. 


'Includes alloys, carbide, ceramics, chemicals, glass fibers, titanium metal, and welding-rod 
coatings and fluxes. 


TABLE 7 
U.S. CONSUMPTION OF TITANIUM IN STEEL AND OTHER ALLOYS"? 


(Metric tons) 


T ИШНИ. 
Steel: = 
_ Carbon steel Һа Һа 5,930 4,660 
_ Stainless and heat-resisting steel 3,270 2,600 
_ Other alloy steel” m 66 I 
Total steel 9.840 7,780 
Сайтов NN 16 12 
Superalloys mm i 1,060 462 
Alloys, other than above GERE 1,030 965 
Miscellaneous and unspecified 40 72 
Grand total — | 12,000 9,290 


MM. ае 


| mn 
Includes ferrotitanium, scrap, sponge, and other titanium additives. 
2 
Data are rounded to no more than three significant digits; may not add to totals shown. 
3 
Includes high-strength low-alloy and tool steel. 


TABLE 8 
U.S. DISTRIBUTION OF TITANIUM PIGMENT SHIPMENTS, 
TITANIUM DIOXIDE CONTENT, BY INDUSTRY’ 


(Percent) 

ee МА a 

Industry 208 2009 
Paint, varnish, lacquer 59.2 58.6 
Paper o 10.1 9.4 
Plastics and rubber ——— 24.5 25.5 
Other? mE 62 6.5 
Tol tN 
'Excludes exports. 


2 
Includes agricultural, building materials, ceramics, coated fabrics 


and textiles, cosmetics, food, paper, and printing ink. Also includes 
shipments to distributors. 


к 
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U.S. GEOLOGICAL SURVEY MINE 


ТАВГЕ 9 
YEAREND PRICES OF TITANIUM PRODUCTS 


POEM IMEEM a AA———— __ 2008 2009 
Concentrate: | ни 
__Штепне, free on board (f.o.b.) Australian ports! dollars per metric ton 84-137 60-85 
_ Rutile, bagged, fo.b. Australian ports) — — до. 675-7205 700-800 
_ Rutile, bulk, f.o.b. Australian ports’ i |. 500-550 — 525—540 
Titaniferous slag, import, 80% to 95% TiO; do. 393-407 401-439 
Metal: | | Е м MEM 
_ Sponge impor? О per pound 6.16-8.02 4.50-7.07 
_ Scrap, turnings, unproccessed’ do. 0.45-0.55 | 0.90-1.00 
Ferrotitanium, 70% Ti — do 295305 2.12-2.20 
Mill products producer price index 233 197 
Titanium dioxide pigment‘ do. сю о 164 
do. Ditto. ubl RPM LEE 
'Source: Industrial Minerals. 
"Landed duty-paid unit value based on U.S. imports for consumption. 
*Source: Platts Metals Week. 
*1982-100. Source: U.S. Department of Labor, Bureau of Labor Statistics. 
TABLE 10 
U.S. EXPORTS OF TITANIUM BY CLASS! 
m | m |^ —  — 208 2009. u 
_ Quantity —— Value Quantity — Value - 
Class HTS? (metric tons) (thousands) 7 (metric tons) (thousands) 
Metal ОО 
Scrap 8108.30.0000 8,180 $52.000 4,200 $14,000 
^ Unwought о 
| Sponge  $10820.0010 2.370 41,100 820 8,560 
Ingot 8108.20.0030 725 19,500 776 19,800 
Other 8108.20.0090 2.710 51,300 3,020 41,300 
| Wrought: ни n 
Billet 8108.90.6010 3,200 135,000 2.010 75.200 
Bloom, sheet bar, slab | 8108.90.6020 1,980 60,900 913 26,900 
Bar, год, profile, wire — 8108.90.6031 3,300 210,000 2,300 130,000 
Other 8108.90.8000 10,500 714,000 7,240 476,000 
© Tal 33,000 1,280,000 21,300 792,000 
. Ferrotitanium and ferrosilicon titanium  7202.91.0000 1,620 9,090 2.020 7,360 
Ores and conceniates- 2614.00.0000 14,900 8,590 14,800 8,230 
Pigment: 
. 80% or more titanium dioxide pigment 3206.11.0000 668,000 1,310,000 617,000 1,230,000 
_ Other titanium dioxide pigment ..3206.19.0000 60,200 152,000 28,000 67,000 
Unfinished titanium dioxide? _ 2823.00.0000 5,040 10400 — — 3500 J— 7,720 
_ Total Е 733,000 1,470,000 649,000 1,310,000 


'Data аге rounded to по more than three significant digits; may not add to totals shown. 
’Harmonized Tariff Schedule of the United States. 


'Unmixed and not surface treated. 


Source: U.S. Census Bureau. 


ITANIUM—2009 78.13 


ТАВГЕ 11 
U.S. IMPORTS FOR CONSUMPTION OF TITANIUM CONCENTRATE, BY COUNTRY' 


2008 2009 


eS Ld 


Quantity Value Quantity Value 
Concentrate and country HTS? (metric tons) (thousands) (metric tons) (thousands) 
ilmenite: m 2614.00.6020 — — 
~ Australia 218,000 $23,200 105,000 $10,200 
Mozambique 98,600 8,050 120,000 8,840 
~ South Africa 87,500 33,700 = - 
Other 29,000 3,690 25000 270 
^ Total 7 433,000 68,600 250,000 21,800 
Titaniferous slag: 2620.99.5000 
Canada 106,000 45,700 109,000 44,600 
South Africa 355,000 141,000 305,000 123,000 
Other! с _ 91 32 
Тога! 461,000 187,000 414,000 168,000 
Rutile, natural: 2614.00.6040 
Australia 136.000 77.200 122,000 70,700 
Canada 39,700 17,300 - = 
_ South Africa 176,000 84,800 75,700 37,100 
Other’ 12,900 7,840 26,100 15900 
— То ^ 365.000 187,000 224.000 123,000 
Rutile, synthetic: 2614.00.3000 
Australia OO O 111,000 40,300 48,000 14,000 
a Malaysi 3,090 ' 2,080 ' 4,790 2,920 
Othe? ______ 7,650 ' 3,000" 280 № 
© Toal ___ — 12200 45400 55,600 17,700 
Titaniferous iron ore, Canada‘ 26 14.00.6020 140,000 aco ою à 35 


"Revised. -- Zero. 

! Data are rounded to no more than three significant digits, may not add to totals shown. 
2Harmonized Tariff Schedule of the United States. 

? All or part of these data have been referred to the U.S. Census Bureau for verification. 


4 . "D 
Includes materials consumed for purposes other than production of titanium commodities, principally heavy 
aggregate and steel-furnace flux. Titaniferous iron ore from Canada is classified as ilmenite under the HTS. 


Source: U.S. Census Bureau; data adjusted by the U.S. Geological Survey. 
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ТАВГЕ 12 


U.S. IMPORTS FOR CONSUMPTION OF TITANIUM METAL, BY CLASS AND COUNTRY' 


Class and country 
aste and scrap: ü EMEN 
Canada 
China 
France 
. Germany 
Israel 
7 Japan mE 
Korea, Republic of 


. Mexico 


Russia 


Taiwan 


-United Kingdom 
Other 
1 
Тога! 


nwrought: 


Sponge: 

: China 
B J mm 
‚ Japan 


_ Kazakhstan" 
| Е Ukraine 
| Other 


^ Total 


got: 
Germany | 
Rusia 
Other 


Total 


owder: 


Canada 
China _ 
Japan | 
Other 

Total. | 
ther: m 


Canada - 
С hina = 
Germany - 
Netherlands. 
United Kingdom 
Other | 
» Total. 


8108.30.0000 


8108.20.0010 


8108.20.0030 


8108.20.0015 


8108.20.0091 


ге footnotes at end of table. 
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HTS? 


2008 
Quantity 


Value 


. (metric tons) (thousands) 


728 $2,950 
199 1,550 
1,560 14,000 
1,310 10,500 
363 2,020 
1,960 12,600 
252 1,850 
233 711 
158 2,030 
441 2.450 
2,660 14,200 
581 ' 4,010 ' 
10,400 68,900 
1,510 18,500 
7,860 121,000 
12.000 — 110,000 
1,540 18,300 
966 10,000 


23900 278.000 


771 25.200 

466 9,370 

107 2.220 

1,340 36,800 

17 1,200 

94 2,420 

17 3,520 
6' 576 ' 

134 7,10 

9 969 

7 187 

7 61 

19 156 

6 55 

2' 138 

59 1,570 


А 2009 
Quantity Value 

(metric tons) (thousands) 
341 5563 
1,220 5,500 
903 3,940 

6 6 

505 1,700 
100 683 
90 136 
133 516 
1,140 3,190 
335 1,400 
4,770 17,600 
81 1,130 
5,870 81,600 
9,930 88,800 
S бато 
16,600 178,000 
364 10,300 
155 2,830 
12 223 
531 13,300 

1 427 

17 385 

4 1,070 

2 50 

24 2,390 

1 275 

(4) 6 

10 202 

2 14 

4 572 

1 151 

18 1,220 
78.15 


ТАВГЕ 12—Сопипцед 
U.S. IMPORTS FOR CONSUMPTION OF TITANIUM METAL, BY CLASS AND COUNTRY! 


2008 2009 
Quantity Value Quantity — ae 
Class and country 


| HIS — ~ (metric tons) (thousands) (metric tons) (ба: 
8108.90.3030, 8108.90.3060, 8108.90.6010, 8108.90.6020, 


8108.90.6031, 8108.90.6045, 8108.90.6060, 8108.90.6075 


Wrought products and castings: 


Сита o 1,070 — $45,700 жо 
_ Germany ___ Em 356 21,900 ш E 
С || — 325 19300 m S 

Rusia — —  — ^ A 0. 5,590 178,000 50 D 
_ United Kingdom 37 32200 ж 

Other 65 5100 5% * 

Total 8350 349.000 690 X 
Ferrotitanium and ferrosilicon titanium 7202 91.0000 2,830 14,900 2,540 € 
*Estimated. 'Revised. -- Zero. И И C LRL nee 


—— m —— 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
?Harmonized Tariff Schedule of the United States. 


Jincludes bar, billet, bloom, castings, foil, pipe, plate, profile, rod, sheet, sheet bar, slab, strip, tube, wire, and other. 


Source: U.S. Census Bureau. 
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Country 


Belgium 


= ———— ——— — —— ———— ——— 


Canada 


Japan 


Netherlands 


South Africa 
_ Spain 


= Ukraine - 


Other titanium dioxide: 


Canada 
China 


Korea, Repub lic of — 
Other 
Total 


Unfinished titanium dioxide: — 
China — 

| Czech Republic 

| Finland = 


France 


Korea, Republic of 
United Kingdom 


Other 
= Total MEE 
© Grand total | 
"Revised. -- Zero. 


TABLE 13 
U.S. IMPORTS FOR CONSUMPTION OF TITANIUM PIGMENT, BY COUNTRY’ 


80% or more titanium dioxide pigment: — 3206.11.0000 


3206.19.0000 


2823.00.0000 


2008 
Quantity 


(metric tons) 


2,820 
74,300 
6,590 
9,260 
1,820 
4,730 
6,210 
2,940 
3,200 
5,070 
4,450 
13,800 ' 


135,000 


5,930 

1,070 
615 
719 
630 

1,590 ' 


10,500 


9,620 
2,290 
1,790 
2.800 
4,510 
5.710 
2.880 
5.290 
2,210" 
37.100 


183,000 


Value 
(thousands) 


$5,120 


150,000 


12,800 
20,000 
3,360 
11,100 
10,800 
11,500 
5,950 
8,840 
7,620 
23,700 ' 


271,000 


20,300 
4,510 
2,430 
6,460 
1,000 
8,400 ' 

43,100 


17,800 
4,240 
4,410 

10,500 

10,400 

15,600 
4,770 
6,680 
4,740 ' 

79,300 


393,000 


"Раја are rounded to no more than three significant digits; may not add to totals shown. 
? Harmonized Tariff Schedule of the United States. 


Unmixed and not surface treated. 


Source: U.S. Census Bureau. 


2009 

Quantity Value 
(metric tons) ( thousands) 
3,120 $6,100 
59,600 130,000 
9,910 15,600 
8,290 19,100 
3,150 5,980 
6,970 14,900 
4,870 9,120 
3,300 12,800 
3,620 6,880 
10,300 21,300 
1,580 3,100 
6,150 9,560 
9,380 16,500 
130,000 271,000 
8,160 20,700. 
766 2,880 
2,500 7,800 
509 5,450 
307 588 
712 6,430 
13,000 43,900 
9,880 14,200 
1,920 3,480 
1,800 4,450 
4,350 14,500 
3,570 7,750 
5,240 16,900 
2,980 3,890 
670 1,140 
1,510 3,800 
31,900 70,100 
175,000 385,000 


78.17 


78.18 


^ Kazakhstan — 


Concentrate type and country 


; 3.4 
Ilmenite and leucoxene: 


Australia 


Brazil 
China — 
~ India 


Madagascar | 


Malaysia. 


~ Mozambique | 


| Norway" 


| Sierra Leone 
"Süublana о о оо о 
— Ukraine 

~ United States? 


а 
Vietnam’ 


_ Australia 
B Brazil’ 
о India’ 

Madagascar 


Mozambique = 

| Sierra Leone - 5 
~ South Africa 
" Sri Lanka? = 
“Ukraine? ——— 
~ United States 

То 
Titaniferous slag;" М 


Canada — 
South Africa 


Total m 
*Estimated. 'Revised. -- Zero. 


| Totals and estimated data are rounded to no more than three significant digits; may no 


TABLE 14 
TITANIUM: WORLD PRODUCTION OF MINERAL CONCENTRATES, BY COUNTRY"! 


(Metric tons) 


?Table includes data available through July 14, 2010. 


M ; | | fitis duplicative 
Хутепце is also produced in Canada and South Africa, but this output is not included here because most 011 


of output reported under “Titaniferous slag,” and the rest is used for purposes other than productio 


principally steel furnace flux and heavy aggregate. 


*Small amounts of titanium minerals were reportedly produced in va 


make reliable estimates of output levels. 


$ . , 
Excludes production of unbeneficiated anatase ore. 


“Includes rutile to avoid disclosing company proprietary data. Rounded to one 


-— | "n 
rious countries; information, howe 


"Estimate based on import statistics from trading partners (primarily China and Japan). 


"Includes U.S. production, rounded to one significant digit, of ilmenite, leucoxene, and ruti 


proprietary data. 


"Included with ilmenite to avoid disclosing company proprietary data. 


Slag is also produced in Kazakhstan, Norway, and Russia, but this output is not inc 


duplicative reporting. 


luded under 


т, 


significant digit. 


to avoid disclosing 


«Titaniferous sla 


2005 ______2006 2007 208 200 
2.080,000 2.508,000 2,503,000 2,199,000 1,700,000 
81,818 ' 94,909 ' 100,364 ' 175,076 ' 71,122 
900.000 1,000,000 1,100,000 1,000,000" 900,000 
686,000 690,000 700,000 610,000' 70000 
10.000 25,000 25.000 25.000 25,000 
- = с = 78,000 * 
38,196 45,649 60.250 ' 36,779 ' 15,983 
Е a: 140,515 328,875 471,524 
810,000 ' 850,000 882,000 ' 915,000" 671,000 
= 13,819 15,750 17,528 15,161 
50,000 50,000 50,000 50,000 50.000 
375.000 * 470,000 500,000 520,000" 500.000 
500,000 500,000 400,000 300,000 300,000 
523,000 605,000 643,000 ' 693,000" 687,000 — 
6.050.000 6.850,000 ' — 7,120,000" 6,870,000" 6,180.00 
177,000 232.000 312,000 325,000 280,000 
2,069 ' 2,100 ' 3,000 ' 2.431 ' 2,881 
20,100 21.000 21.000 21,000 21,000 
а РА » Р 2.000 * 
-- за 8,782 6.552 1.697 
-- 73.802 82,527 78.908 63,864 
115,000 123,000 114,000 127,000 134,000 
3,000 3,000 3,000 7,500 12,000 
60,000 60,000 60.000 60.000 60.000 
(9) (9) (9) mn eee 
^ уут поо" ^ 615,000' 604,000" 628,000" — 57709 . 
860,000 930,000 960.000 1,000,000 765.000 
1.020,000 1.230.000 1,270,000" 1.230.000 — 1230400 _ 
^ 1880000 2,160,000 2,230,000 2,230,000 _ 20000. 


t add to totals shown. 
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TUNGSTEN 
By Kim B. Shedd 


omestic survey data and tables were prepared by Lisa Mersdorf, statistical assistant, and the world production table was 


pared by Lisa D. Miller, international data coordinator. 


1 2009, one U.S. tungsten operation shipped ore 
-entrates. Most of the U.S. supply of tungsten raw materials 
iprised imports, tungsten-bearing scrap, releases from 
istry stocks, and sales of excess materials from the National 
ense Stockpile (NDS). China continued to be the world's 
ling producer of tungsten concentrates and the leading 
alier of tungsten imports to the United States. In 2009, U.S. 
arent consumption decreased as a result of the economic 
лиги that began in late 2008. Salient U.S. tungsten statistics 
world tungsten concentrate production for 2009 and the 
vious 4 years are listed in table 1. 
lost data in this report have been rounded to three significant 
ts. Totals and percentages were calculated from unrounded 
ibers. Unless otherwise specified, all statistics in this report are 
'etric tons of contained tungsten. Tungsten prices and many 
< зеп statistics from other sources are quoted in units of tungsten 
xide (WO,). The short ton unit, which is used in the United 
es, is 1% of a short ton (20 pounds), and WO, is 79.3% tungsten 
weight. A short ton unit of WO,, therefore, equals 20 pounds of 
), and contains 7.19 kilograms (kg) (15.86 pounds) of tungsten. 
‘metric ton unit, which is used in most other countries, is 1% of 
etric ton (10 kg). A metric ton unit of WO,, therefore, equals 10 
f WO, and contains 7.93 kg (17.48 pounds) of tungsten. 
ungsten is a whitish-gray metal with many unique properties 
a wide variety of commercial, industrial, and military 
lications. The leading use is as tungsten carbide in cemented 
oides, which are wear-resistant materials used by the 
struction, metalworking, mining, and oil and gas drilling 
ustries. Tungsten alloy and pure tungsten metal contacts, 
:trodes, and wires are used in electrical, electronic, heating, 
iting, and welding applications. Tungsten is also used to 
ke heavy-metal alloys for armaments, heat sinks, radiation 
Утв, and weights and counterweights; superalloys for 
dine engine parts; tool steels; and wear-resistant alloy parts 
| coatings. Tungsten alloys and composites are used as a 
stitute for lead in bullets, shot, and other products. Tungsten 
'micals are used to make catalysts, corrosion-resistant 
tings, dyes and pigments, fire-resistant compounds, 
· ricants, phosphors, and semiconductors. 


d 


gislation and Government Programs 


[һе Defense National Stockpile Center (DNSC), U.S. 
partment of Defense (DOD), had two sales formats for NDS 
gsten materials— negotiated sales and a strategic supply 
ance (SSA). Under the SSA format, prequalified purchasers 
ild submit bids for tungsten ores and concentrates via the 
‘SC Web site at any time, 24 hours per day and 7 days 
‘week. During fiscal year 2009 (October 1, 2008, through 
хетбег 30, 2009), 262 metric tons (t) of contained tungsten 
5 sold. At the end of the fiscal year, 11 t of tungsten metal 


МОЗТЕМ— 2009 


] 


powder had been sold but not shipped from the stockpile. 
During the calendar year, 773 t of tungsten was sold. The 
quantities of uncommitted tungsten materials remaining in the 
stockpile at the end of the calendar year are listed in tables 1 and 
2 (U.S. Department of Defense, 2010, p. 8, 60). 

The Annual Materials Plan (AMP) for fiscal year 2009, which 
represented the maximum quantities of tungsten materials that 
could be sold, is listed in table 2. The AMP for fiscal year 2010 
(October 1, 2009, through September 30, 2010) was to remain 
unchanged for the tungsten materials remaining in the stockpile 
(U.S. Department of Defense, 2010, p. 6—7). 

The DOD was directed by Congress to review its current 
policy for disposal of NDS material and determine whether 
the NDS was properly configured to assure future availability 
of materials for defense needs in light of current world market 
conditions. A DOD working group concluded that DNSC's 
current disposal policy required revision and that the NDS 
should be reconfigured into a Strategic Material Security 
Program to encompass the full range of responsibilities required 
to develop an integrated and comprehensive approach to 
strategic materials management. The working group supported 
DNSC's recommendation to temporarily suspend or limit the 
sale of 13 materials that had no viable substitutes and on which 
the United States was wholly or substantially import dependent 
or at a significant risk of supply disruption. Sales of tungsten 
materials were curtailed to hold a goal quantity equivalent to 1 
year's AMP (U.S. Department of Defense, 2010, p. 1—2). 

The U.S. Fish and Wildlife Service (FWS) granted final 
approval to a new class of tungsten shot products for hunting 
waterfowl and coots. Approval of the tungsten-iron-fluoropolymer 
products brought the number of FWS-approved tungsten-based 
shot products to 10. The other nine products were tungsten 
bronze, tungsten-iron, tungsten-iron-copper-nickel, tungsten 
matrix (a tungsten-polymer composite), tungsten-nickel-iron, 
tungsten polymer, tungsten-tin-bismuth, tungsten-tin-iron, and 
tungsten-tin-iron-nickel (U.S. Fish and Wildlife Service, 2009), 


Production 


Domestic production statistics for tungsten are based on data 
collected by the U.S. Geological Survey (USGS) by means of 
two separate voluntary surveys. Statistics that result from these 
surveys are listed in tables 1 and 3. The annual "Tungsten Ore 
and Concentrate Survey" covered the production, purchase 
disposition, and stocks of tungsten ores and concentrates. | 

In 2009, Curtis Tungsten, Inc. (Upland, CA) produced and 
shipped concentrates from the Andrew Mine in California 
EMC Metals Corp. (Vancouver, British Columbia, Canada) 
maintained its Springer complex in Pershing County, NV, on 
care-and-maintenance status pending a sustained improvement in 
tungsten prices. The complex comprised an underground scheelite 
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mine, a mill, and a processing plant designed to produce either 
ammonium paratungstate (APT) or calcium tungstate (also known 
as synthetic scheelite). During the year, EMC Metals continued 
metallurgical testwork to optimize its milling process. EMC 
Metals had all the permits it needed to complete construction and 
begin operations at Springer. The company planned to obtain 
financing to complete mine and mill rehabilitation, and estimated 
that operations could start within 6 to 8 months of a decision to 
proceed (EMC Metals Corp., 2010, p. 1—3). 

The USGS monthly “Tungsten Concentrate and Tungsten 
Products Survey” canvassed companies that produced tungsten 
carbide powder, tungsten chemicals, and (or) tungsten metal 
powder from APT, tungsten-bearing scrap, and tungsten 
concentrate. U.S. processors of tungsten materials operating in 
2009 are listed in table 4. 

In 2009, U.S. processors consumed less APT, scrap, and 
tungsten concentrates than they did in 2008. Domestic production 
of APT was lower than that of 2008. Total net production of 
tungsten metal powder and tungsten carbide powder decreased by 
41% in 2009 compared with that of 2008 (table 3). 


Consumption 


U.S. apparent consumption of all tungsten materials, as 
calculated from net imports, secondary production, and changes 
in Government and industry stock levels, was 11,600 t in 2009, 
16% lower than the 2008 apparent consumption of 13.800 t. 
Primary U.S. production was not included in the calculation to 
avoid disclosing company proprietary data. In 2009, net imports 
increased as a result of a significant decrease in exports. The 
increase in net imports was more than offset by decreases in 
scrap consumption and NDS shipments. 

Statistics on consumption of tungsten in end-use applications 
by U.S. metal consumers were developed from the voluntary 
“Consolidated Consumers Survey.” For this survey, nearly 60 
tungsten consumers were canvassed оп a monthly or annual 
basis. Reported consumption and stock data in tables 1 and 5 
include estimates to account for nonrespondents. 

Total U.S. reported consumption of tungsten materials to 
make end-use products in 2009 was 39% lower than that 
of 2008. With the exception of manufacturers of chemical 
products, tungsten consumption by all industries (steelmakers, 
producers of cemented carbides, mill products, and superalloys 
and other alloys) was lower than that of 2008. Compared 
with consumption in 2008, U.S. end users consumed less 
ferrotungsten, tungsten carbide powder, tungsten metal powder, 

and tungsten scrap, but more tungsten chemicals. 

Weekly reports of the number of operating drilling rigs give 
an indication of the demand for tungsten carbide in the form of 
cemented carbide components used by industry to explore for 
or produce oil and natural gas. The number of rigs that operated 
in the United States decreased during the first half of 2009, and 
then gradually increased during the second half of the year. In 
2009, the average of weekly reports of operating rigs in the 
United States was 1,089, 42% lower than the average of 1,879 
operating rigs in 2008 (Baker Hughes Inc., undated). 

In 2009, total consumption of tungsten scrap by U.S. 
processors and consumers was 3,550 t of contained tungsten, 
which was 26% less than the 4,790 t consumed in 2008. 
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Prices 


APT is the most widely traded primary tungsten materi. 
and as a result, its price has become a reference price fors: 
upstream materials as tungsten ore concentrates and such 
downstream materials as tungsten metal powder and tunge 
carbide powder. Annual average APT prices decreased fron 
those of 2008 (table 1). The U.S. APT price reported by Pia: 
Metals Week decreased twice during the year and ranged т 
$154 to $182 per short ton unit ($170 to $201 per menc w 
unit). U.S. APT prices reported by Metal Bulletin trended 
downward during the first 11 months of the year, then recov: 
slightly at yearend. They ranged between $160 and $253 pr 
short ton unit ($176 to $281 per metric ton unit). 

Annual average tungsten ore concentrate prices decreatt 
from those of 2008 (table 1). The U.S. spot tungsten ort 
concentrate prices reported by Platts Metals Week were wir 
the range of $127 to $163 per short ton unit ($140 to У 
metric ton unit). Platts’ annual average ferrotungsten price 
decreased by 23% to $28.08 per kilogram of contained ty 
in 2009 from $36.60 per kilogram of contained tungsten 
2008. In 2009, the ferrotungsten price ranged between SS 
and $30 per kilogram. 


Foreign Trade 


The total tungsten content of U.S. exports was 2,708 
than one-half of the 5,980 t exported in 2008. In 208 
quantity of tungsten in every export category Wa lower the 
that of 2008 (tables 6—10). ш? 

The total tungsten content of U.S. imports was 0. P 
less than the 13,100 t imported in 2008. China, p 
to be the leading supplier of imported tungsten en 
States, provided 46% of all tungsten imports in | e aa 
the total tungsten content of imports from China in Р 
by 19% to 4,580 t from 5,6301 in 2008. The и si 
materials imported from China was 45 follows: s n: 
tungsten carbide powder, 12%; unwrought tung p MI 
wrought tungsten, 8%; tungsten oxide, 7%; те uni 
scrap, 6%; tungsten metal powders, 3%; an hs sunlit у 
other tungstates, minor amounts. Other = woe 
tungsten materials were as follows: Bolivia ки" 
each supplied 9% of the total n pat pun " 
States; Portugal, 8%; Germany, 6 /o; d of о an 

The tungsten contained in U.S. impo r 2008 (able n i 
concentrates was 10% lower than n и rts of tungstt? т 
2009, the leading suppliers of US gene 24%) prid 
and concentrates were Bolivia (25%), 

21%), апа Реги (12%). А 
| des imports of APT were р : | 
2008 (table 12). China continue rts, Imports of other 
providing 97% of U.S. APT impo 
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2leases from stocks, including shipments from the NDS, were 
'unted as part of import reliance, regardless of whether they 
ere imported or produced in the United States. Because there 
as only limited U.S. mine production in 2009, about 68% of 
7,5. tungsten supply was from imports and stock releases, and 
›% was from scrap materials generated in the United States. 


‘orld Review 


Estimated world tungsten mine production decreased slightly 

` 2009 (table 15). In addition to mine production and tungsten 
covered from scrap, tungsten materials from the NDS 
ntributed to supply in 2009. 

`- Australia. —B yproduct tungsten concentrates were produced 

. two mining operations. Tasmania Mines Ltd. (Sydney) 

" -oduced a small amount of scheelite concentrate from its Kara 
зеп pit magnetite mine south of Burnie in Tasmania, and Straits 
esources Ltd. (West Perth) produced a small amount of tungsten 
nncentrate from its Hillgrove underground gold-antimony mine 

заг Armidale, New South Wales. In August, Straits suspended 

 roduction to investigate modifications needed to make the plant 

-ommercially viable (Straits Resources Ltd., 2010, p. 6). 

2 Planet Metals Ltd. (formerly Queensland Ores Ltd., Brisbane) 
ivestigated options for preconcentrating run-of-mine оге at its 
volfram Camp project west of Cairns, Queensland. The open 
it mine and mill were placed on care-and-maintenance status in 
lovember 2008 to conserve cash and address metallurgical issues. 
he operation had been expected to produce approximately 330 
letric tons per year (t/yr) of tungsten in wolframite concentrate 

"па 100 Vyr of molybdenum in molybdenite concentrate at full 
roduction (Planet Metals Ltd., 2010). 

4 King Island Scheelite Ltd. (Sydney) and Hunan Nonferrous 
Aetals Corp. Ltd. (Changsha, China) reevaluated their plan to 

'edevelop the former King Island Scheelite Mine at Grassy, 

"ing Island, northwest of Tasmania. The 50-50 Dolphin Joint 

/enture (DJV) originally planned to redevelop the Dolphin 
‘pen pit and process 600,000 t/yr of ore to produce scheelite 

 oncentrates containing approximately 2,400 t/yr of tungsten 

luring a period of at least 10 years. DJV was considering a 
maller open pit combined with an underground mine at Dolphin 

n conjunction with redeveloping a scheelite resource at Bold 

dead, and an alternate plan that did not include an open pit mine 

it Dolphin (King Island Scheelite Ltd., 2010). 

| Vital Metals Ltd. (Subiaco) almost finished a feasibility study 

эп developing an open pit mine and beneficiation plant at the 

Watershed tungsten deposit northwest of Cairns, Queensland. In 

‘sponse to economic conditions, Vital reduced its activity at the 

гојес! to monitoring and compiling environmental data. The 

:ompany indicated that a 25% increase іп the price of tungsten 

vas needed for the project to be profitable (Vital Metals Ltd., 

*009, p. 2-3; Carr, 2010, p. 15). 

Thor Mining PLC (London, United Kingdom) investigated 
ilternatives to reduce capital and operating costs for its Molyhil 
ungsten-molybdenum project. As initially proposed, the open 
it mine and mill, to be constructed northeast of Alice Springs 
n the Northern Territory, was to produce an average of 975 t/yr 
of tungsten in scheelite concentrate and 390 Uyr of molybdenum 
n molybdenite concentrate during a 5.7-year life. In November, 
Thor decided to reduce activity on the project until molybdenum 
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and tungsten prices recovered to levels that would support 
project development (Thor Mining PLC, 2010). 

Austria. —Sandvik AB (Sandviken, Sweden), а tool, material, 
and machinery manufacturer, purchased Wolfram Bergbau und 
Hütten AG (St. Martin). Wolfram's assets included the Mittersill 
scheelite mine and mill in the State of Salzburg and the Bergla 
tungsten processing plant and a tungsten recycling unit near St. 
Martin in the State of Steiermark (Sandvik AB, 2010, p. 9, 82). 

Brazil.—Largo Resources Ltd. (Toronto, Ontario, Canada) 
signed option agreements to acquire tailings deposited 
intermittently since the 1940s by the Barra Verde and Boca de 
Laje tungsten-molybdenum mines west-southwest of Natal, Rio 
Grande do Norte State. Largo began the Currais Novos project, 
which would reprocess tailings to recover approximately 830 
Uyr of tungsten and 300 t/yr of molybdenum (Largo Resources 
Ltd., 2010, p. 3, 13). 

Canada.—|n mid-October, in response to weak demand, 
low tungsten prices, and increasing inventories of tungsten 
concentrates and primary materials, North American Tungsten 
Corp. Ltd. (Vancouver) suspended operations at its Cantung Mine 
in the Northwest Territories and placed the mine on care-and- 
maintenance status. As a result, 2009 production of tungsten in 
scheelite concentrates decreased by 14% compared with that of 
2008. North American Tungsten sold concentrates and APT and 
tungsten blue oxide converted from its concentrates under tolling 
arrangements. During the suspension, the company evaluated its 
mining methods, tested new mill processing technologies, and 
evaluated new capital equipment with the objective of enhancing 
productivity and reducing operating costs. North American 
Tungsten planned to restart operations after tungsten prices 
returned to profitable levels and it had secured offtake agreements 
for all of its concentrates (North American Tungsten Corp. Ltd., 
2010a, p. 10; 2010c, p. 4, 12-13). 

North American Tungsten completed the work required for 
an updated feasibility study on developing its Mactung scheelite 
deposit in the Yukon. The study indicated that 5,930 Џуг of 
tungsten in concentrate (748,000 metric ton units per year) 
could be produced during the first 5 years of production from an 
underground mine. Additional exploration by North American 
Tungsten defined an area of near-surface, lower grade ore that 
could be mined by open pit methods, and which would add 17 
years of production to the original 11-year mine life. Construction 
of the underground mine and mill was expected to take 27 months 
(North American Tungsten Corp. Ltd., 2010c, р. 3). 

During the first quarter of 2009, in response to a дес те 
in tungsten demand, H.C. Starck GmbH (Goslar, Germany) 
announced that it planned to suspend the expansion of its tungsten 
plant in Sarnia, Ontario, until economic conditions improved. 
The company had requested approval from the Ontario Ministry 
of the Environment for a manufacturing facility with a capacity 
to produce 4,500 t/yr of metal powder, including tungsten metal 
т. carbide, and cast tungsten carbide powders. By yearend, 

„С. Starck reportedly was considering restarting the expansion 
(Н.С. Starck GmbH, 20092; Ontario Ministry of the Environmen 
2009; The Observer, 2009). " 
| China. —China's Government had а program to conserve 
its tungsten resources and to try to stabilize tungsten prices. In 
the mining sector, the Government regulated the production of 
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tungsten concentrates by forbidding foreign investment in tungsten 
exploration and mining; closing mines that did not meet certain 
energy, environmental, production, and safety standards; imposing 
а resource tax on tungsten ores; not issuing new exploration and 
mining licenses; and setting production quotas. For 2009, the 
tungsten concentrate production quota was increased by 3% to 
68,555 t (65% WO). Concentrates recovered from gangue were 
to be 12% of the quota, and the remaining production was to be 
distributed by province or autonomous region as follows: Jiangxi 
(47%), Hunan (21%), Yunnan (5%), Guangdong (4%), Fujian 
(3%), Gansu, Guangxi, and Inner Mongolia (2% each), Anhui 
(1%), Zhejiang (0.4%), and Qinghai (0.1%). Local entities, such 
as the Ganzhou City Government (Jiangxi Province) and the 
Ganzhou Tungsten Industry Association (GTIA), also regulated 
the production and marketing of tungsten, including GTIA's 
monthly recommended prices for tungsten concentrates. In 2009, 
the Chinese Government encouraged local governments to provide 
inexpensive financing in exchange for tungsten concentrates and 
products to help producers maintain cash flow and support tungsten 
prices (Zhang, 2007; Huang, 2008; Beijing Antaike Information 
Development Co., Ltd., 20095; 20105; Ganzhou Government 
Online, 2009; Huang, 2009; Metal Bulletin, 2009). 

In the processing sector, the Government encouraged 
the recovery of tungsten from low-grade ores, mixed | 
scheelite-wolframite concentrates, and Scrap; banned tolling of 
tungsten concentrate, limited foreign investment in processing 
plants; and maintained requirements to limit the building or 
expansion of plants. These requirements included minimum 
capacities, the ability to secure reliable supplies of и 
materials, the use of the company's own funds for 5096 or 
more of the investment, and meeting environmental, energy, 
production, and safety standards (Beijing Antaike опао 
Development Co., Ltd., 2006; Fu, 2007; Zhang, 2007; Huang, 
LEN to trade, the Government regulated tungsten 
exports by restricting the volumes and types of materials and 
products that could be sent out of the country, limiting the number 
of producers and traders authorized to export tungsten materials 
and products, and adjusting the export tax system. The 2009 
export quota for tungsten materials was reduced to 14,600 t of 
contained tungsten. To qualify for an export license, companies 
were required to have minimum production capacities and 
recycling rates. In response to the global economic downturn and 
reduced demand from overseas, in 2009, the Chinese Government 
decreased export taxes on tungstates and tungsten oxides (Ryan's 
Notes, 2007; Beijing Antaike Information Development Co., Ltd., 
20092; Huang, 2009). 

In spite of its position as the world's leading miner of tungsten, 
China has imported tungsten concentrates in recent years. In 2009, 
China imported an estimated 4,700 t of tungsten in concentrates. 
Chinese companies were involved in tungsten mine projects in 
Australia and Rwanda. In addition, China planned to add tungsten 
to its strategic stockpile (Beijing Antaike Information Development 
Co., Ltd., 2009c; 20102; Ryan’s Notes, 2009a). 

Germany.—H.C. Starck increased the production capacity 
at its Goslar plant for ammonium metatungstate and sodium 
tungstate, which are compounds used by the chemical industry to 
produce catalysts and other products. The company also expanded 


79.4 


its recycling of tungsten materials to include spent catalysts 
production wastes, and other tungsten-containing matenals fe 
the chemical industry (Н.С. Starck GmbH, 2009). 

Japan.—The Ministry of Economy, Trade and Industy 
(МЕТІ) planned to reduce Japan's dependence on China fo t 
supply of tungsten raw materials. METI’s strategy comprised 
providing assistance to develop new mine production in ode 
countries, increasing recycling rates, promoting research to 
reduce consumption by increasing the life of tungsten prodr: 
or developing substitutes, and making improvements to the 
stockpiling program. As part of the strategy, Japan Oil, Gss 
and Metals National Corp. (JOGMEC) reportedly held tenis 
to purchase APT and ferrotungsten for the national rare met 
stockpile; results of the tenders were not released (Ryan's Nes 
2009b). 

Korea, Republic of.—The Korean Government reported 
planned to invest in developing the country’s rare metals 
production industry during a 9-year period and to securea 
strategic stockpile of various metals, including tungsten, y 
2015 (Asia Pulse Data Source, 2009). 


Реги. —1п the Ancash region, Malaga Inc. (Montreal Qui 


Canada) produced tungsten concentrate from the Pasto Bum 
mine and mill; the concentrate was sold to U.S. tungsten 
processor Global Tungsten & Powders Corp. (GTP) under as 
offtake agreement. Malaga planned to increase its mill саре? 
to 500 metric tons per day (t/day) of ore by mid-2010 and tet 
to 600 t/day by yearend. The company continued exploration 
and development work for new sources of ore to support Је 
increased production (Malaga Inc., 2010, p. 3,6). 

Portugal.—Sojitz Beralt Tin and Wolfram (Portugal) а 
(Barroca Grande) produced wolframite concentrate from | 
Panasqueira Mine and beneficiation plant in central jd 
Sojitz planned to increase production from the mine mul 
t/yr of tungsten by the fiscal year ending March 31, 
Corp., 2008, p. 19; 2009, p. 72). 

Rich recent years, tungsten concentrates _ " 
been produced by more than five companies in p | 
companies, with the locations of their operations gu 
in order of their share of 2008 Russian production v. 
follows: JSC A&IR Mining, which produced p sg 
ores mined by Primorsky GOK in Primorskiy Ма}, GOK 
cooperative Artel Quartz Ltd. and ZAO es 
both in Zabaykal’sk Kray (formerly Chita ари 
Lermontovskaya ОКК in Primorskiy p 
Rudoupravlenie Ltd. in Altai Kray; ап | | 
Scheelite concentrates Were po ^d from ol se 
and wolframite concentrates were E pu processors conse 
addition to tungsten saline ne of tungste scrap 
approximately 1,500 t/yr to | D. : 
(Makulov, 2008; Gopar тм , ergo won! 

In an October auction, К othe Lermonto TT 
exploration and mining iuis | 
Primorskiy Kray. By yea ens 
purchased new equipme 
mine and beneficiation р ar (Int 
been idled for about 1 Ye 
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-In 2009, Wolfram Company CJSC stated that it was building а 
' 3ractory metals plant in Unecha, Bryansk Oblast, and searching 
' х strategic investors for the redevelopment of the Tyrnyauz 

-gsten-molybdenum mining complex in Kabardino-Balkariya 
- -:public and the development of the Kholtoson and Inkurskoe 

:posits in Buryatiya Republic (Gorbachev, 2009, p. 17-18). 


v Rwanda.—Xiamen Tungsten Co., Ltd. (Xiamen, China) 


-ansported equipment to its tungsten mine site. The company 
as developing the resource to ensure a supply of raw materials 
-r its production of tungsten products in China (Beijing Antaike 
. formation Development Co., Ltd., 2009c). 
- Spain. —Heemskirk Consolidated Ltd. (Melbourne, Australia) 
orked to reconfigure its milling process to improve throughput 


. ad tungsten recovery from the Los Santos tungsten mine in 


e Castilla y Leon region. The company aimed to increase its 


_ Anual output to between 90,000 metric ton units and 100,000 


. etric ton units (between 714 (уг of tungsten and 793 уг 


„у tungsten). АП of the scheelite concentrate produced was 


оттиед to GTP under a 6-year offtake agreement (Heemskirk 
onsolidated Ltd., 2010a; b, p. 14). 
, United Kingdom.— Wolf Minerals Ltd. (Subiaco, Australia) 
 udied the feasibility of redeveloping the Hemerdon Ball 
ngsten and tin project northeast of Plymouth in southwestern 
.ngland. The open pit mine and milling operation was 
.*pected to produce approximately 360,000 metric ton units 
?r year (2,850 t/yr of tungsten) in wolframite concentrate 
1d 500 t/yr of tin in concentrate for 12 years. As part of an 


- Quity placement, Wolf Minerals signed a memorandum of 


nderstanding with Traxys Europe S.A. to market 100% of the 
angsten concentrates and an offtake agreement for 100% of 
ле tin concentrates from the project. Wolf Minerals planned 
· ? begin construction in 2010, mining in 2011, and concentrate 
: Toduction in 2012 (Wolf Minerals Ltd., 2009; 2010, p. 10, 13). 
Vietnam.— Vietnam Youngsun Tungsten Industry Co., Ltd. 
. тодисед ferrotungsten in Halong City, Quang Ninh Province. 
^ost of the production was from scheelite and wolframite 
Tes purchased from Thienke tungsten mine in Tuyen Quang 
· 'rovince and Philieng tungsten mine in Lam Dong Province. 
“ he ferrotungsten was produced for export to Europe, Japan, 
‘epublic of Korea, and the United States (Vietnam Youngsun 
‚ ungsten Industry Co., Ltd., 2009a, b). 
* Пбегоп Minerals Ltd. (Toronto, Ontario, Canada) and its 
 Jint-venture partners sought funding to develop the Nui Phao 
roject in Thai Nguyen Province. The project comprised an open 


‚ "It mine and mill to produce an estimated 3,800 Uyr of tungsten 
_ concentrate as well as copper and fluorspar concentrates and 
ismuth cement during an expected mine life of more than 16 years. 


ihe Government of Vietnam informed Tiberon that it would revoke 
„15 mining license if the mine was not brought into production by 
November 2010 (Dragon Capital Markets Ltd., 2010). 


Jutlook 


^ Tungsten use is strongly influenced by general economic 
“:onditions. Future consumption of tungsten in cemented 
‘carbides, which is the leading end-use sector, will depend оп the 
‚ erformance of the following industries: automotive and aircraft 
‚ woduction; construction; electronics manufacturing, where 
:emented carbide microdrills are used on circuit boards; general 
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manufacturing; large equipment manufacturing; mining; and oil 
and gas drilling. Tungsten use is also influenced by Government 
spending for defense applications. Economic conditions 
improved during the latter half of 2009 and into 2010, and 
tungsten consumption increased (Garrity, 2010, p. 3, 12, 37; 
Greaves, 2010, p. 8, 15, 17; Nishino, 2010, p. 11-17, 21). 

World tungsten supply will continue to be dominated 
by Chinese production and exports. The Chinese tungsten 
concentrate production quota for 2010 was increased by 17% 
to 80.000 t (65% МО,). Export licenses for 2010 were limited 
to 14,300 t of all tungsten products, a decrease of 296 from 
the quota of 14,600 t in 2009. In mid-July 2010, the Chinese 
Government canceled export tax rebates for certain materials, 
including some tungsten products (Beijing Antaike Information 
Development Co., [44., 2009a, 2010b; Ryan's Notes, 2010). 

By mid-2010, North American Tungsten's inventories of 
excess tungsten concentrates had been sold and the company 
planned to restart production from its Cantung Mine in 
Northwest Territories, Canada (North American Tungsten Corp. 
Ltd., 2010b). 
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TABLE 1 
SALIENT TUNGSTEN STATISTICS! 


(Metric tons of tungsten content and dollars per metric ton unit) 


m 2005 2000 —— 2007 2008 2009 
_ United States: mE СО С РЭ и 
, С oncentrates: BEEN 
_ Production | MEN E = w w W 
| Consumption uM m м Ww Ww. м М 
_ Exports иН | 5 130 109 — 496 38 
. Imports for consumption — — |. 2080  — 2290 3,880 _ 3,990 3,590 
: |. Stocks, December 3l: m | m ИНИ Е | MEM 
"s m C onsumer W W W W W 
А U.S. Government” 2610 22.900 21,200 7 19,700 19.000 
, |. Price: | | wf 
* _ U.S. spot quotation’ | 146 200 189 184 151 
К Ере 123 166 166 — 164 (1450 — 
_ Ammonium paratungstate:- | | | | | EO RR Y 
, Production m EMEN W W W W W 
_ Consumption! во изо 1200 9700 в. 
| Stocks, December 31, producer and consumer mE Е E W | W 68 vw 100 
"A _ Price: m BE i 
... US. free market? БИ Е 237 293 284 278 204 
‚ US. market? | LM мо 238 22 260 во 
y | 1 European free marke ——— ИРИНЕ NP 22300 — 261 248 249 203 | 
Primary products: mmm 
4 Netproduction — ul mE 7810 — 8.050 - 8,360 8,950 5.300 
.. Consumption" | a a a 1100. 12,300 11,300 _ 1! 1900 7290 И 
і — Stocks, December 31: Ml Ld 
TEN _ Producer - m i Е а ЕС ____ 50 827 _ 825 707 682 
u Consumer" E | — __ __ 908 450 " 48] — 528 MEN - 491 | 
. _ USS.Govemment __ 1282 __ 266 235 183 171 
World, production of concentrate _ 59500 — 56400" 54100 62,200 ' 61,300 © 


= 


"Estimated. 'Revised. У Withheld to avoid disclosing company proprietary data. -- Zero. 
| 'Data are rounded to no more than three significant digits. 
2 | ; 
Defense National Stockpile Center. Data through 2006 include material committed for sale pending shipment; data for 2007-09 аге uncommitted 
| material only. 
.— "Annual average calculated from weekly prices reported by Platts Metals Week. 
4 
Annual average calculated from semiweekly prices reported by Metal Bulletin. 
"Reported by tungsten processors. 
6 
Annual average calculated from annual average high and low prices reported by Metal Bulletin for 2005-06 and from semiweekly prices reported b 
Metal Bulletin for 2007-09. | 
: 
Includes only tungsten metal powder and tungsten carbide powder. 
8 
Includes ammonium paratungstate and other tungsten chemicals, ferrotungsten, tungsten metal i 
| рага!ипр а g | g gsten powder, tungsten carbide powder, and tungsten Scrap. 
Data exclude cast and crystalline tungsten carbide powder and chemicals. 
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ТАВГЕ 2 
U.S. GOVERNMENT NATIONAL DEFENSE STOCKPILE TUNGSTEN STATISTICS IN 2009" 


(Metric tons of tungsten content) 


Inventory, yearend? | Annual Sales 


ти _ Зао _invemtory decreas _ 
Material Fiscal year’ Calendar year _ Materials Plan' . Fiscal year! Calendar year — Fiscal year -Calendar yeu yar 
Ores and concentrates 19,700 | 19000 3630 _ 250 30 10% 688 
Tungsten metal powder — 172 171 136 T ив 
Total. зо — 1920 3760 280 тз жт № 
"Data are rounded to no more than three significant digits; may not add to totals shown. 
"Includes stockpile- and nonstockpile-grade materials. 
Uncommitted inventory only. Does not include material committed for sale pending shipment. 
*From previous year. Based solely on uncommitted yearend inventories. 
*Twelve-month period ending September 30, 2009. 
Source: Defense National Stockpile Center. 
TABLE 3 
U.S. NET PRODUCTION AND STOCKS OF TUNGSTEN PRODUCTS" ^? 
(Metric tons of tungsten content) 
О тыз Tungsten —— 
metal powder carbide powder __ o Toal 
Net production: MEM NEM DU 
2008 EN 4,230 470 899 
2009 _ ЕЕЗ 2.880 0 и 2,420 eaten Se 
Producer s stocks: и 
_ December 31, 2008 — mE 377 Е es: 
December 31, 2009 379 a 34 11 $89 


ucts in table. 
Ме production equals receipts plus gross production less quantity used to make other products 
"Data are rounded to no more than three significant digits; may not add to totals shown. " 
avol 
"Data for cast and crystalline tungsten carbide powder and tungsten chemicals are withheld to 


disclosing company proprietary data; not included in "Total." 
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TABLE 4 
U.S. PROCESSORS OF TUNGSTEN IN 2009! 


Company m | Plant location M 
ATIAlldyne? ____ Huntsville, AL. 
Buffalo Tungsten Inc, — č ___ Depew, МУ. — 
Chem-Met Co., The Clinton, MD. E 
Elmet Technologies, Inc. | | | Lewiston, ME. 
General Electric Co. 7 | И Euclid, OH. — — 
Global Tungsten & Powders Corp. Towanda, PA. "PEN 
Kennametal Inc. — | Fallon, NV. | 
| Оо. | Latrobe, РА. 


Tungsten Diversified Industries LLC* _ White Bear Lake, MN.” 


Do. Ditto 


Consumers of ammonium paratungstate, tungsten-bearing scrap, 
tungsten concentrates, and (or) tungsten oxides. 


?An Allegheny Technologies Inc. company. 


ЗА division of Plansee Group; formerly owned by Osram Sylvania Inc. 
“Joint venture of North American Tungsten Corp. Ltd., Tundra Particle 


Technologies LLC, and Queenwood Capital Partners LLC. 


*Pilot-scale operation. 


TABLE 5 


U.S. REPORTED CONSUMPTION AND STOCKS OF TUNGSTEN PRODUCTS" ?? 


(Metric tons of tungsten content) 


NBN | m 2008 22009 
Consumption Бу end use: i EE 
Steels — Е Е 283 244 
__ Superalloys ME 7 mE m W 399 
_ Other alloys‘ | _ | W W 
_ Cemented carbides? "MXN 6,650 4,070 
_ Mill products made from metal powder W W 
.. Chemical uses BEEN | mm 80 84 
_ Total | оо 7,290 
Consumption Бу form: —ć < | 
| Ferrotungsten _ Е m ри PE 253 246 
_ Tungsten metal powder | _ EM W 2.450 
_ Tungsten carbide powder — EM 6,750 3.980 
. Tungsten scrap” eae ee, on eee oe W 535 
_ Other tungsten materials а 80 84 

_ Total ПН 11,900 | 7390 
Consumer stocks, December E Е m 
_ Ferrotungsten Е | 16 16 
_ Tungsten metal powder s MEME 26 27 
_ Tungsten carbide powder ___ NM 448 387 
. Tungsten scrap? А 29 48 

Other tungsten materials — —- _ 10 13 
Total | ад 


W Withheld to avoid disclosing company proprietary data: included in “Total.” 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 
Does not include materials used in making primary tungsten products. 
*Includes estimates. 

‘Includes welding and hard-facing rods and materials, wear- and corrosion-resistant alloys, and 
nonferrous alloys. 
"Includes diamond tool matrices, cemented and sintered carbides, and cast carbide dies or parts. 
“Includes tungsten bars. 
"Includes tungsten chemicals. 
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ТАВГЕ 6 


U.S. EXPORTS OF TUNGSTEN ORES AND CONCENTRATES, BY COUNTRY’ 


m Se lM 


ENERO поре ен НАША сына 

2008 _2009 
“Quantity Quantity 
| ^ Tungsten Tungsten 
Gross weight content" Value Gross weight content? Value 
Country of destination (metric tons) (metric tons) (thousands) | (metric tons) (metric tons) (thousands) 
Е C. cs МИ о 513 G) (3) $10 
Austria Ес (3) (3) 3 - = © 
Belgium (3) (3) 5 = - x 
Brazil — ^ = i: а 2 3% 
Р 1. ол. Е = = (3) 3) 4 
an... 288 149 4,710 14 7 219 
Egypt = z 22 4 2 59 
Georgia (3) (3) 5 -- -- = 
Germany 664 343 9,570 | о 15 
Ireland a а = | 1 18 
Israel E = " E 1 (9) 10 
Italy E - 22 (3) (3) 8 
Јарап Е (3) (3) 4 -- = - 
Korea, Republic of m -- = = (3) (3) 6 
Malaysia ——00— 2 | 25 8 4 168 
Mexico — iu 2 1 26 -- = Е 
Singapore —— mE | (3) 12 -- = 7 
Spain = E ВР 18 9 176 
United Kingdom - m 3 2 67 (3) (3) 10 
Vietnam m ES m an a 2 
Tot | евр 496 14,500 mau MEM NL. 
“Jeo.  — Н о 


_——— 


| Ан я 
Data are rounded to по more than three significant digits; may not add to totals shown. 


2 | 
Content estimated from reported gross weight. 
31е than У unit. 


Source: U.S. Census Bureau. 


TABLE 7 


U.S. EXPORTS OF AMMONIUM PARATUNGSTATE, BY COUNTRY' 


а а а NEMINEM си 


2008 ____ зоо ___ 
Quantity, Quantity, 
tungsten content Value tungsten content Value 
Country of destination (metric tons) (thousands) (metric tons) (thousands) 
Austria 9 ini $05 18 $361 
France 41 364 =: - 
Germany — —  — 524 9,090 350 5,560 
Hungary = is 2 28 
India Е 6 50 1 10 
Japn — — —  — (2) 3 ss E 
Mexico _____ 2 16 2 16 
Span 32 279 E 7 
oa | LONE ==. 
Bc NN 621 mao 35 997 
-- Zero. bres fex 


| 

Data are rounded to no more than three significant di 
2 

Less than % unit. 


Source: U.S. Census Bureau. 
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TABLE 8 


U.S. EXPORTS OF TUNGSTEN METAL POWDERS, BY COUNTRY"? 


| 2008 200 —— 

Quantity ë i —— Quantity иН 
Tungsten m Tungsten | 

Gross weight content? Value Gross weight content! Value 


Country of destination | | (metric tons) | (metric tons) (thousands) (metric tons) (metric tons) (thousands) 


Australia 3 2 $278 2 
Austia о 2 | үз : 
Belgium — 4 3 153 = 
Brazil mE 41 32 2,470 14 
Сапада 131 105 5,690 76 
Chile MM 2 2 181 2 
China m 17 14 1,210 23 
Егапсе EM 25 20 1,990 9 
Gemany о — 368 294 14,300 155 
Нопр Копр E 1 1 64 1 
India s 6 4 384 13 
Indonesia i Е 1 (4) 36 

Вапа (4) (4) 3 

Israel | 2 l 146 3 
Italy” 13 10 966 11 
Japan 13 T 1,200 10 
Korea, Republic of — 3 3 262 5 
Ме е | 437 350 17,800 14 
Netherlands — 10 8 215 25 
Peru ЕНН 6 5 271 2 
Russia EE 2 2 78 -- 
о о ш. 46 37 2,590 18 
South Africa оо о 2 133 2 
Spain MEME 153 = 
Switzerland — 8 6 561 2 
Taiwan MN 32 26 1,760 12 
Тигкеу С E 3 357 2 
United Arab Emirates 6 5 535 3 
United Kingdom 27 22 2,470 15 
Venezuela — 4 3 219 | 
Vietnam MEM | -- -- -- 18 
Огћег 9 7 Е 419. 3 
тоа! ПО И 981 57,100 450 


"EIE NM. Lo eS 


"Revised. -- Zero. 
'Data are rounded to no more than three significant digits; may not add to totals shown. 


ЗМау include tungsten alloy powders. 
Content estimated from reported gross weight. 


4Less than № unit. 


Source: U.S. Census Bureau. 


| $90 
3 140 
T 797 
61 3,140 
2 119 
19 1,720 
7 143 
124 9,010 
| 31 
10 739 
| 81 
3 187 
2 268 
9 1,000 
8 922 
4 403 
12 629 
20 765 
2 133 
14 1,610 
2 126 
2 187 
10 849 
129 

2 248 
2 969 
| 71 
14 260 
2 154 
360 25,500 
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ТАВГЕ 9 
U.S. EXPORTS OF TUNGSTEN CARBIDE POWDER, BY COUNTRY’ 


2008 2009 
Quantity, —— Quantity, - 
tungsten content Value tungsten content Value 

Country of destination (metric tons) (thousands) (metric tons) (thousands) 
Argentina | mn Do | $21 m m Е —— m $56 
Australia i 26 1,040 18 404 
Austria о 150 6,130 42 1,010 
Belgium i 17 814 2 234 
Ва о 10 301 12 456 
Canada о 101 5,610 62 2,930 
Са 6 387 3 241 
Cyprus | zi > 3 95 
France 173 5,060 7 476 
Germany” 336 16,000 125 6,080 
Hong Kong | 4 143 2 181 
India m 17 612 4 142 
Ireland о 26 843 26 773 
Israel 20 368 Q 9 
tay 6 264 о) 2 
Јарап mmu 23 994 8 253 
Korea, Republic of —— 4 241 3 160 
Malaysia — 66 6 212 
Mexico о 5 395 2 130 
Norway С mM 68 3 105 
Poland | | (2) 3 13 667 
Singapore ——— m 5 363 9 380 
South Africa mM 18 514 30 1,070 
Switzerland — 4 233 Q) 12 
Taiwan | и 79 3,030 32 1,180 
United Kingdom Е 236 7,670 38 1,280 
Venezuela EMEN 56 1.310 7 402 
Other о IE 863 ' 10 687 
„Toal — — 1,340 — 53,300 469 19,600 
"Revised. -- Zero. = — | m 
! Data аге rounded to no more than three significant digits; may not add to totals shown. 
"Less than У, unit. 
Source: U.S. Census Bureau. 
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TABLE 10 


U.S. EXPORTS OF MISCELLANEOUS TUNGSTEN-BEARING MATERIALS, BY COUNTRY' 


= — —- о = 


_ ___ 20% . 2009 
Quantity, Quantity, — ——— 
tungsten content Value tungsten content Value 
| . Product and country of destination (metric tons) (thousands) (metric tons) (thousands) 
Ferrotungsten and ferrosilicon tungsten: | о A = 
Сапада | Е р | ei 
а А 35 | у 
_ Mexico i К 2 107 | 26 
United Kingdom MEE = к (2) 4 
Пою 127 | ^ в 
Unwrought tungsten: ^? А 
Austria и 8 34 14 121 
О: LZ 19 86 5 34 
Зе апада | BE 133 861 56 467 
_ Chile ЭЯ 4 16 7 29 
_ China | Е 24 211 24 100 
| Czech Republic -- -- 17 70 
France i - = 38 162 
Germany и 75 321 16 73 
Нопр Копр еј = = 6 24 
Hungary 0 16 76 18 85 
B SZ I 12 52 " - 
| Israel BEEN 5 100 | 3 
Japan” | | 16 68 (2) 12 
Malaysia | | Е 5 22 5 22 
Mexico 13 61 6 25 
New Zealand | | Е " 7 29 (2) 6 
Philippines - m 110 8 36 
“Singapore 12 58 14 69 
Taiwan 32 139 7 45 
United Kingdom — 0 29 123 27 113 
_ Venezuela | EE 6 23 is == 
“Other = u 8' 456 9 41 
Total” mE 429 2.430 277 1,530 
Waste and scrap:* VEMM 
| Afghanistan ЕС 8 34 as = 
Belgium —— BEEN 40 657 и E 
Canada — u 119 1.080 29 341 
EC т tw 222 8,050 181 3,290 
Ема - - 1 1,500 
_ Germany mE 432 9,640 190 3,080 
| Hong Kong EE 32 557 -- a 
India mE К 131 1,040 32 703 
Israel mM u - ~ 6 82 
Јарап B mE 164 3,960 19 159 
EC они we 33 280 212 1,790 
Mexico | 9 82 | | 
_ Netherlands 68 762 17 141 
| Philippines i E 5 41 
© Singapore | 6. 48 — 1 8 


See footnotes at епа of table. 
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TABLE 10—Continued 


U.S. EXPORTS OF MISCELLANEOUS TUNGSTEN-BEARING MATERIALS, BY COUNTRY' 


——— 


6 -— 


р ылык 5 лда па EE 


2008 — 2009 
СО Quantity, | Quantity, 
tungsten content Value tungsten content Value 
Product and country of destination _ (metric tons) (thousands) (metric tons) — _ (thousands) 
Waste and scrap—Continued:* 
7 South Africa ———— | $20 6 571 
Taiwan = = = 31 558 
_ United Arab Emirates n 15 83 -- = 
~ United Kingdom ЕРНИ 369 3,420 181 1,570 
| Other ДЕРИНИ 5° їй. „= 
— Total — m 1650 29,800 981 13,400 
Wrought tun gsten:^ TE 
| Australia: ae NEU 9 1,510 6 1,170 
Brazil mn MS mE 12 1.480 597 
| Сапада | и mE 34 3,420 24 2,540 
China к Е 10 1,720 5 944 
~ Colombia ELLA 3 481 2 369 
Czech Republic ee 20 2.130 16 2,240 
Егапсе eS 5 2 186 4 320 
Germany BENE 92 8,650 35 5,070 
Hungary - Е Ба иконама 6 1,130 3 579 
= 3 244 3 260 
Indonesia RE 3 372 3 791 
Israel С=С 9 5 2.470 о) 35 
Maly ao 7 1,810 2 i 
E GP MN 55 10,400 25 5,640 
| Mexico” RU 20 3,520 17 3,090 
“Netherlands O 0 OO 21 1,530 3 Iw 
_ Spain ша US 6 602 3 473 
Sweden 1,340 1,860 
_ United Kingdom —————— = 25 4,660 19 3,440 
Other O и 16° 2,410 ' ТИИ 
Синие эы ЕНЕ ИЕ 
Tungsten compounds: BEEN 
_ Сапада. Exe LEM 23 82 25 А 
Ireland С 36 1,080 2 44 
_Mexico — —— | 33 4\ 21 is 
. Netherlands 15 19 329 
__Other in (2) 8 1 15 
os _ | 92 von мы 


7 bee 


"Revised. -- Zero. 


1 
are rounded to no more than three significant digits; may not add to totals shown. 
Less than 2 unit. 


ЗМау include alloys. 
4 . 
Content estimated from reported gross weight. 


5 
Includes bars and rods produced simply by sintering; excludes powders and waste and scrap. 


6 no јака 
Includes bars and rods other than those produced simply by sintering; profiles, plates, sheets, strip, and fos 
and other wrought products. 


А 
Includes only other tungstates. 


Source: U.S. Census Bureau. 
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TABLE 11 
U.S. IMPORTS FOR CONSUMPTION OF TUNGSTEN ORES AND CONCENTRATES, 


BY COUNTRY! 
| 2308 — ——— тороо 
Quantity, mE —— Quantity, mM 
tungsten content Value tungsten content Value 
| Country of origin | (metric tons) (thousands) (metric tons) (thousands) 
Bolivia 1,100 $24,800 | 891 $16,800 
Brazil ИИ 170 4,220 14 233 
Сапада 963 22,800 856 17,500 
Сһїпа mE T 471 " ss 
Guatemala -- -- 8 28 
Kenya | 13 281 20 356 
Mexico - m 13 140 22 191 
Mongolia С 51 829 35 476 
Pem 401 10,100 427 9,160 
Portugal — — 836 23,100 756 18,100 
Rwanda — 113 2.190 216 3,470 
Spain 147 4,000 196 4,250 
Thailand MM 147 2.140 115 1,830 
Uganda 30 790 12 245 
United Kingdom -- -- 18 275 
Тога! mE 3.990 95.900 3,590 72,900 
-- Zero. 


! Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 


TABLE 12 
U.S. IMPORTS FOR CONSUMPTION OF AMMONIUM PARATUNGSTATE, BY COUNTRY! 


BEEN 2008 m 
Quantity, Quantity, 
tungsten content Value tungsten content 
Country of origin (metric tons) __ (thousands) —.— (metric tons) 
China 2,430 $64,300 2,470 
NY. оо. S 8l 2,470 47 
United Kingdom " = a) 
Vietnam | ПРЕКИ ПИ "OE 25 
Total | 2,10 66,700 2,540 
-- Zero. | 


!Data аге rounded to no more than three significant digits; may not add to totals shown. 


"Less than 4 unit. 


Source: U.S. Census Bureau. 


2009 _ 


Value 
(thousands) 
$51,000 
1,020 
11 
553 
52,600 


79.15 


TABLE 13 
U.S. IMPORTS FOR CONSUMPTION OF FERROTUNGSTEN AND FERROSILICON TUNGSTEN, ВУ COUNTRY' 


_ 2008 2000 OOOO 
Quantity, aM i Quantity, 7 
tungsten content Value tungsten content Value 

Country of origin (metric tons) (thousands) (metric tons) (thousands) 
China 286 || $9690 | — 2023 6624 
Нопр Копр 15 568 - = 
Sweden 8 288 -- - 
Vietnam Е = - 23 _ A 
Total — ||. — 30  — 10,500 | 46 _ 1260 

-- Zero. DS B i | ZU MDC DIM и 


1 е i ЖЕ 
Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 


TABLE 14 
rl 
U.S. IMPORTS FOR CONSUMPTION OF MISCELLANEOUS TUNGSTEN-BEARING MATERIALS, BY COUNTRY 


— 2008 200 O O 
Quantity, Quantity, 
tungsten content Value tungsten content Value 
__ Product and country of origin (metric tons) (thousands) (metric tons) _ (thousands) 
Tungsten metal powders: x C E ccs dona dis duce ЗЕЕ 
а ГИ 72 $2,620 20 $864 
о кии m 177 6,650 133 4320 
Czech Republic С 14 sus i 19 
SETA Ес 318 14.100 255 e 
E т - ___— 371 16,100 211 9.140 
ырш DENEN 24 1.180 27 Los 
‚ Korea, Republic of — 199 8,570 187 6.%0 
-United Kingdom 0700 о ái | | ss 
n M rs mM (3) 24' 2 ME 
a PE A so 49.00 as) 
Tungsten carbide powder: СЭЭ 
‚ Ausria — | Е | т. мазы ' " ; T 
_ Belgium — — ee B 515 ; 304 
Сапада SERA : б Boso 56 1250 
xia | | 796 29,500 536 as 
Czech Republic NE sien б ae 3i 904 
_ France Е Е = 2 4 351 
Germany PEN i "s n 5 270 
Нопр Копр Deum Sem Е a М 183 
inda | is : po : T 
Israel | eem м ane 43 1,680 
_ Korea, Republic of tcu S ie a |5 494 
мыр. анын с: к. : m 
Other Э —— | i | | 7 
jugera = "EM MM Жа ЕС: 
See | _1,600 _ 67.100 _ 733 


See footnotes at end of table — 


af 
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TABLE 14—Continued 
U.S. IMPORTS FOR CONSUMPTION ОЕ MISCELLANEOUS TUNGSTEN-BEARING MATERIALS, BY COUNTRY! 


2008 — 2009 
Quantity, Quantity, | 
1 tungsten content Value tungsten content Value 
" | Product and country of origin |. (metric tons) m (thousands) (metric tons) (thousands) 
Unwrought tungsten:^ * | MEME m 
China — | | 517 $17,500 475 $12,000 
Сегтапу ANE И I 13 1,220 3 229 
Netherlands 19 644 " Ра 
Singapore _ 16 291 14 459 
_ United Kingdom 7 142 3) 38 
. Vietnam и _____ 10 314 Е = 
Other | а (3) 45 ' (3) 33 
Total — __ 581 20200 492 12,800 
Waste and scrap: иН MEM NL LLL MEE M CC D DS 
Australia | 16 311 = e 
Austria - | (3) 19 69 937 
_ Brazil 10 98 2 Ы 
_ Canada НЕ 19 413 14 194 
_ Chile mM 10 173 | 16 
_ China MES 179 5,490 252 6.250 
Czech Republic 21 231 4 84 
_ Germany 382 7,520 215 3,110 
Hong Kong — | mE 15 505 9 ^ 197 
_ India 31 657 8 47 
= Israel 53 536 32 360 
Japan | Е 22 472 19 377 
_ Korea, Republic of — — ____- 85 1,160 65 609 
_ Mexico Е О | 185 1,870 74 757 
_ Pakistan | Е 29 752 2 21 
_ South Africa | Е 14 216 (3) 5 
Sweden 36 823 40 541 
Taiwan -- -- 7 40 
_ Thailand EM С 122 1,280 8 97 
_ United Kingdom m | 19 451 56 937 
Other 277 696 ' 3 113 
^ Токај СЕС 00 270 23,700 || 879 14,700 
Wrought tungsten:^ T TN 
Austria 26 4,750 29 4,670 
Belgium 7 1,090 7 967 
"China | | 539 27,600 364 15,500 
_ Czech Republic SEES 4 2,600 8 6,050 
о France i 6 1,120 6 1,260 
Germany 37 3,490 5 938 
_ Hong Kong | 25 1,280 4 308 
" Hungary -— BM 3 682 3 648 
"Herde. € EE u 14 2,010 | 191 
_ Japan ИН I 21 4,760 16 4,090 
| Netherlands ____ "n И 1,050 4 842 
EC ME 5 601 l 73 
_ South Africa | mE 21 665 3 81 
| Vietnam | | — P i 5 119 
À. MEM MEME NEN р о 2,930" — 7 1,780 
^ Total о B 5410 | — 462 .— 37,50 


See footnotes at end of table. 
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TABLE 14—Continued 
U.S. IMPORTS FOR CONSUMPTION OF MISCELLANEOUS TUNGSTEN-BEARING MATERIALS, BY COUNTRY’ 


2008 20 — 
Quantity, Quantity, — 
tungsten content Value tungsten content Value 

Product and country of origin (metric tons) (thousands) (metric tons) (thousands) 

Tungsten oxides: | mE Ни | и додана 

China _ MEN НН 676 $19,800 329 $8,170 

_ Germany 17 445 5 167 

_ Hong Kong = Е 16 569 ~ = 

Јарап Е " 26 904 12 403 

~ Netherlands i | az ia 14 34 

Russia | 66 1,890 16 34 

| Vietnam | B >s 2 5 85 

2o NEM | (3) 16 - p. 

Total 5 во 23600 | 380 9,490 
Other tungstates: | mE | | | 

| China | | 15 430 | 30 

India 36 1.050 4 n 

Ireland ич 3 17 $ 2 

aly E mE T А 2 17 

-= Japan | (3) 3 : а 

Other о Nu (3) 82 ' == LN. 

^ Toa ——— ЩИ EJ 

Other tungsten compounds:' 

Germany | i | 8 180 3 159 

LP а 943 КОШ ЕРЕС : 

© Toal BEN E M L0 — 5 "nm. 


"Revised. -- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
"May include alloys. 


*Less than % unit. 
*Content estimated from reported gross weight. 
‘Includes bars and rods produced simply by sintering; excludes powders and waste and scrap. 


6includes bars and rods other than those produced simply by sintering; foil, plates, profiles, sheets, and strip; wire; and other 
wrought products. 
"Includes tungsten chlorides. 


Source: U.S. Census Bureau. 
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TM 


Australia 
Austria 


Bolivia 
Brazil 


Burma’ 
Burundi 
Canada 
China’? 
Congo (Kinshasa) — 


Korea, North” ’ 


Mongolia 


Peru 

Portugal = 
Russia* 
Rwanda 
Spain! - 
Thailand . 
Uganda 
United States 
| Тога! | 


59,500 
“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data. -- Zero. 


(Metric tons, tungsten content) 


TABLE 15 
TUNGSTEN: WORLD CONCENTRATE PRODUCTION, BY COUNTRY"? 


238 

1,983 

45,000 

500 
930 ' 
182 ' 

50 


56,400 ' 


2,305 
41,000 
570 
230' 
245 
366 
846 


477 
86 ' 
w 

54,100 


2008 
_ 28 
1,122 
1,148 
408 ' 
136 ' 
194 
2,277 
50,000 ' 
340 
270 ' 
142 
456 
900 ' 
3,000 
975 


__ 62.200 ' 


! World totals and estimated data are rounded to по more than three significant digits; may not add to totals shown. 
"Table includes data available through May 22, 2010. 
"Tungsten concentrates are thought to be produced in Mexico, Nigeria, Turkey, and Vietnam, and may be produced from tin-tungsten 


190 
1.964 * 

51,000 

170 


ores in Kyrgyzstan, but information is inadequate to make reliable estimates of production. Illegal tungsten (wolfram) mining in the 


Phuoc Trung Commune of the Bac Ai District, Ninh Thuan Province in Southern Vietnam reportedly was halted by the District 


People's Committee in April 2008. 
*Reported figure. 


"Includes tungsten content of tin-tungsten concentrate produced by state-owned mining enterprises under the Ministry of Mines. 


"Based upon data published in the Yearbook of Nonferrous Metals Industry of China. 


7 i Р . ; 
Production estimated based on Chinese imports. 
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VANADIUM 
By Désirée E. Polyak 


Domestic survey data and tables were prepared by Barbara J. McNair, statistical assistant, and the world production tables 


‘re prepared by Lisa D. Miller, international data coordinator. 


In 2009, reported vanadium consumption in the United 

ates was 5,000 metric tons (t) of contained vanadium, a 

ght decrease from that of 2008 (table 1). The United States 
ported 672 t of ferrovanadium (FeV), 401 t of vanadium 
ntoxide (V,O,), and 506 t of other oxides and hydroxides of 
nadium collectively valued at $25.2 million. Total exports of 
ese vanadium-bearing materials slightly increased from those 
2008. The United States imported (measured in vanadium 
intent) 353 t of FeV; 1,100t of V,O,; and 25 t of other oxides 
id hydroxides of vanadium collectively valued at $29.7 

illion. Total imports for consumption of these vanadium 
aterials decreased by 77% from those of 2008. This decrease 
attributed to an 87% decrease in FeV imports, a 70% decrease 
У.О, imports, and an 83% decrease in imports of other oxides 
id hydroxides. 

Vanadium’s primary use is as a hardening agent in steel, 
which it is critical in imparting toughness and wear 

sistance. These properties are especially important in 
gh-strength low-alloy steels. Catalysts represented the leading 
»nmetallurgical use for vanadium. 

Vanadium recovery from various industrial waste materials, 
ich as vanadium-bearing fly ash, petroleum residues, pig 
on slag, and spent catalysts was the leading source of U.S. 
inadium production. A small amount of vanadium was 
tained as а coproduct from the mining of uraniferous 
indstones on the Colorado Plateau. Fewer than 10 firms, 
1marily in Arkansas, Ohio, Pennsylvania, and Texas, processed 
aste materials to produce V,O,, FeV, and vanadium metal. 


roduction 


The major vanadium commodities are aluminum-vanadium 
aster alloys; FeV; vanadium-bearing ash, residues, and slag; 
inadium chemicals; and У.О, and other oxides and hydroxides 
| vanadium. In 2009, companies in the United States produced 
l of these materials with the exception of vanadium-bearing 
ag from the manufacture of iron and steel. Vanadium- 
'ntaining steels can be subdivided into microalloy or low-alloy 
eels that generally contain less than 0.15% vanadium and 
gh-alloy steels that contain as much as 5% vanadium. 
Uranium production from carnotite ores creates a 
inadium-bearing waste solution that must be neutralized 

have the heavy metals fixed before waste disposal. An 
ternative treatment is a circuit which extracts vanadium 

id produces V.O.. Denison Mines Corp. (Toronto, Ontario, 
anada) owns the White Mesa uranium processing mill 

ar Blanding, UT. It processed feed from Denison's mine 
operties on the Colorado Plateau as well as uranium/ 

inadium ores purchased from independent miners. For every 
45 kilogram (kg) of triuranium octoxide (yellow cake) 
oduced, White Mesa's vanadium coproduct recovery circuit 
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produced approximately 1.8 kg of vanadium in the form of 
У,О.. Approximately 554 t of V,O, was produced in 2008, but 
output in 2009 was less than 230 t of V,O,. The mill was idled 
in May 2009, but was expected to restart in the first half of 
2010. At yearend 2009, a total of 174,000 t of conventional ore 
containing approximately 16,300 t of V,O, was stockpiled at the 
mill. Inventory available for sale from U.S. production was 350 
t of V,O, and 0.9 t of FeV (Denison Mines Corp., 2010, p. 9). 

In 2008, U.S. mills consumed slightly more than 0.08 kg 
of vanadium per ton of steel produced, according to Strategic 
Minerals Corp. Inc. (Stratcor). This unit consumption was about 
14% more than that of steelmakers in Western Europe, which 
used slightly more than 0.07 kg of vanadium per ton of steel 
produced. Chinese mills used only about 0.025 kg of vanadium 
per ton of steel produced (Metal-Pages, 2009e). 

Stratcor temporarily shut down vanadium operations at its 
Hot Springs, AR, and Brits, South Africa, plants in December 
2008 because of reduced demand for vanadium products. The 
Arkansas production facility was reopened at the end of January 
2009. The plant was capable of producing approximately 5,400 
t of high-purity М,О, but was operating at 60% to 7094 of 
capacity (Metal-Pages, 2009c). The South African operation 
was reopened at the end of February. In July, the operation was 
put on extended maintenance until the middle of October. The 
operation produces FeV and a proprietary nitrided vanadium 
product, an alloy containing 76% to 81% vanadium. Stratcor 
markets the product under the name Nitrovan as a replacement 
for FeV in the steelmaking process (Metal-Pages, 20094). 

Metallurg Vanadium Corp. closed its Cambridge, OH, FeV 
plant for 6 weeks starting at the end of June owing to the 
downturn in the world financial markets. According to the 
company, the plant produced 1,800 metric tons per year (t/yr) of 
5076 to 60% FeV (Ryan's Notes, 2009b). 


Consumption 


The U.S. Geological Survey (USGS) derived vanadium 
consumption data from a voluntary survey of domestic 
consuming companies. For this survey, more than 80 companies 
were canvassed on a monthly or annual basis. Based on USGS 
data, reported domestic vanadium consumption in 2009 was 
5,000 t, a slight decrease from that of 2008. 

Metallurgical applications continued to dominate U.S. 
vanadium use in 2009, accounting for 97% of reported 
consumption. Nonmetallurgical applications incl 
ceramics, electronics, and vanadium chemicals. 
nonmetallurgical use was in catalysts. 

Most vanadium is consumed in the form of FeV, which is 
used as a means of introducing vanadium into steel, in which 
It provides additional strength and toughness. FeV E availabl 
as alloys containing either 45% to 50%, or 80% vanadium The 


uded catalysts, 
The dominant 


80.1 


45%- to 50%-grade FeV is produced by silicothermic reduction 
of V.O, in slag or other vanadium-containing materials. Most of 
the 80%-ргаде FeV is produced by aluminothermic reduction of 


УО, in the presence of steel scrap or by direct reduction in ап 
electric arc furnace. 


Prices 


In 2009, the price for domestic FeV, as published in Metal 
Bulletin, ranged from $7.40 to $35.00 per pound of contained 
vanadium, compared with $18.00 to $46.00 per pound reported 
in 2008. In early January. prices were at a high of $35.00 per 
pound. The price drastically decreased to $18 per pound in 
mid-January and in mid-February decreased again to $11.75 per 
pound. Prices continued to gradually decrease to a low of $7.40 
per pound in May. Prices gradually increased at the end of May 
through September but decreased for the remainder of the year 
to an average of $10.75 per pound in December. The European 
FeV price ranged from $17.50 to $36.00 per kilogram compared 
with $26.00 to $93.00 per kilogram in 2008. The European price 
averaged $26.26 per kilogram in January, gradually decreased to 
a low of $17.50 per kilogram in May, and increased to a high of 
$36.00 in late August. The price decreased in September for the 
remainder of the year to an average of $21.82 per kilogram in 
December. 

The Metal Bulletin published price for domestic V,O, ranged 
between $3.60 and $7.60 per pound in 2009, compared with 
$7.20 and $18.40 per pound in 2008. The price averaged 
about $6.32 per pound in January and decreased to a low of 
$3.60 per pound in May. Prices increased to an average of 
$7.28 in September but then gradually decreased in October 


through December to end the year with an average of $6.91 in 
December. 


World Review 


Nearly all the world's supply of vanadium came from 
primary sources. Five countries recovered vanadium from ores, 
concentrates, slag, or petroleum residues (table 7). In four of the 
five countries, the mining and processing of magnetite-bearing 
ores was an important source of vanadium production. The 
leading vanadium-producing countries remained China, Russia, 
and South Africa. Japan and the United States were thought 
to be the only countries to recover significant quantities of 
vanadium from petroleum residues. 

Recycling of vanadium-containing alloys for recovery 
of vanadium was negligible and involved mainly a small 
quantity of tool steel. Vanadium's major end use was as an 
alloying-element in iron, steel, and titanium-bearing alloys, from 
which it is lost to slag and not recovered when those metals are 
recycled. Only small quantities of vanadium were recovered 
from recycling vanadium-bearing catalysts and that material was 
reused to make new catalysts. 

World vanadium reserves at more than 13 million metric 
tons (Mt) are sufficient to meet vanadium demand into the next 
century at the present rate of consumption. Increased recovery 
of vanadium from fly ash, petroleum residues, slag, and spent 
catalyst is not taken into account and is expected to extend the 
life of the reserves significantly. If China increased its vanadium 
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consumption to match the average seen throughout the Wa 
world, vanadium requirements could potentially increase ^ 
approximately 52,600 t/yr of V.O, (Denison Mines Cop.. 
p. 9). 

Australia.—]n February, Windimurra Vanadium Ltd. № 
Perth) announced that it had been placed in receivership. г: 
its vanadium mine in Western Australia was put on care-a 
maintenance status owing to the economic downtum. In lat 
December 2008, Windimurra acknowledged that it needed 
ап additional $81 million for construction labor costs and 
pushed the operational date back to the second quarter of 
2009. Windimurra has been in and out of legal disputes sin 
former owner Xstrata Alloys Ltd. bought а 40% stake fron 
Precious Metals Australia Ltd. and then shut down product 
in 2004, citing global oversupply (Ryan's Notes, 2009) Ts 
Windimurra vanadium project, owned 90% by Windimur: £ 
10% by Noble Resources Ltd. (Hong Kong). included an v 
ри mine, processing plant, and ancillary facilities. When? 
operation, the mine was expected to produce approximatth | 
5.600 t/yr of contained vanadium (Windimurra Vanadium Li. 
2008). | 

Australian junior mining company NiPlats Australi Lid 
(Perth) announced that it completed an initial beneficiation 
study of a potential open pit development at the реса 
vanadium project in Western Australia. The study estimate? 
mineral resources of 851 Mt at 0.32% V,O,. The compa | 
announced that further studies were required to = d 
competitiveness of the proposed operation (NiPlats ADIE 
Ltd., 2009). NT 

Brazil.—Largo Resources Ltd. (Toronto, Ontario. " 
announced that it may have gained access to one ib: i 
largest known vanadium deposits outside of China a 
signed a 20-year lease agreement with Brazil $ e 
Baiana de Pesquisa Mineral. The property 55 ow à ai 
municipality of Campo Alegre de Lourdes, State 0 us 
Under the terms of the deal, Largo was о 
100% stake in the property following ап e m 
approximately $250,000, payable in 5 insta 
months (Metal-Pages, 2009b). ne 

Canada.—Apella Resources Inc. D fs 
Columbia) commenced the next phase of exp oie alid 
10096 owned Iron-T iron-vanadium- tla Pagan yx 
expected to include a 10-hole diamond т Bae Машат. 
detailed mapping of the Bell River Complex. 

Quebec (Apella Resources Inc., QU 7| tito 4% 

China.—China’s М,О, exports ap М fom th 
while exports of FeV decreased 57.5 /o (0 ^ ; 


Steel Group) is the main operation. In пк | 
increased the operations FeV dign puer pite 
and V,O, production capacity 10 18. "ion (Mea P 
world's largest-capacity vanadium оре 
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'ociated with the steel and vanadiferous slag production at 
engde Iron and Steel Group Co., Ltd. in Hebei Province. 
engde also made significant expansions in processing 
'acity between 2003 and 2008 and became a significant 
- зрђег to the world market. In September, the China Securities 
gulatory Commission approved the merger of Tangshan Iron 
steel Co. with Handan [гоп & Steel Ltd. and Chengde Xinxin 
nadium, paving the way for Hebei Iron and Steel Group Co. 
.1., their parent company, to become China's second largest 
elmaker (Zhang, 2009). 
India. —The Indian Ferro Alloy Producers Association urged 
: Indian Finance Ministry to reconsider the 7.5% import tax 
_ М,О,. They have asked that the tax be reduced to 2%, which 
uld then be similar to the tax rate on raw materials such as 
rome and manganese ore (Metal-Papes, 2009а). 
Japan.—Japan's FeV output in the first quarter of 2009 
creased 71% to 305 t compared with 1,067 t in the same 
arter of 2008, reflecting the sharp drop in demand from 
· ecialty steel, especially steels used in construction and 
ichine tools. Producers cut production in the fourth quarter 
2008 because of the global economic downturn. Japanese 
oduction increased moderately in April (197 t) and May (129 
but was still low compared with the 2008 monthly average 
_ 290 t (Ryan's Notes, 2009a). Japan was expected to raise its 
indard for the amount of vanadium added to its rebar steel, 
hich would increase its vanadium consumption in 2010. 
Madagascar.—Uranium Star Corp. (Toronto, Ontario, 
anada) announced that it signed an agreement with 
· adagascar Minerals and Resources (MMR) to purchase 
e remaining 25% of the Green Giant vanadium project 
* southwestern Madagascar from MMR for the sum of 
100,000. Once the sale is completed, Uranium Star will have 
‚ 0% ownership of the 194-square-kilometer (76-square- 
ile) property (Uranium Star Corp., 2009). Uranium Star 
nounced plans to spend $10 million to conduct environmental, 
. sotechnical, and metallurgical studies, as well as complete 
* feasibility study on its Green Giant vanadium project. The 
"гееп Giant deposit is a continuous 18-kilometer (11-mile) 
ineralized trend of vanadium spanning the length of the 
roperty. Uranium Star recently built a licensed airstrip on the 
торепу making it accessible year-round using private aircraft 
Resource World, 2009). 
 Russia.—Russia is the third leading producer of vanadium 
vorldwide and has extraction, mining, smelting, and 
-ownstream master alloy production in addition to significant 
sers of vanadium metal. Nizhny Tagil Iron and Steel Works 
à subsidiary of Evraz Group S.A. (Moscow)], completed the 
'Cquisition of OAO Vanady-Tula, the leading Russian FeV 
sroducer. Vanady-Tula accounted for 70% of Russia's 2009 
'anadium production (SteelOrbis, 2009). 
| South Africa. —South African steel producer Highveld Steel 
ind Vanadium Corp. Ltd. (Witbank), in which Russia's Evraz 
Jroup has a controlling stake, announced in April that Umnotho 
veSizwe Investment Holdings Ltd. (Johannesburg) would take 
1 26% interest in the Mapochs Mine, in Mpumalanga, under 
he country's Black Economic Empowerment program. The 
Mapochs Mine produces lumpy titaniferous magnetite ore, 
vhich is supplied exclusively to Vanchem Vanadium Products 
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Pty. Ltd. (Witbank) operations to produce a variety of vanadium 
products. Vanchem, an independently managed division of 
Highveld, was expected to be transferred into Mapochs Newco 
(a subsidiary of Highveld). Also under the terms of the deal, a 
23% equity stake in Mapochs Newco was expected to be sold 
to Lashka 81 Ltd., which was to change its name to Umnotho 
Iron and Vanadium Ltd., a subsidiary of Umnotho weSizwe 
(Creamer, 2009). 


Outlook 


Vanadium consumption is heavily influenced by steel 
production, high strength steel grades in particular. High 
strength steels are growing in use as the construction, energy, 
and transportation industries seek to maximize the strength and 
minimize the weight of their products. There is growth potential 
in vanadium's other end use industries as well. Aerospace 
applications are rapidly expanding, and vanadium consumption 
has been increasing with the introduction of the next generation 
commercial aircraft. The quest for fuel efficiency is key in the 
aerospace industry but also extends to automobiles, high-speed 
drilling, powerplants, and rail cars. 

There are several different battery technologies in the 
process development and early commercialization stages. One 
technology showing promise in stabilizing energy distribution 
in renewable systems is the vanadium redox battery (VRB), 
which consists of an assembly of power cells in which two 
vanadium-based electrolytes are separated by a proton exchange 
membrane. The main advantages of the VRB are that it can 
offer almost unlimited capacity simply by using sequentially 
larger storage tanks, it can be left completely discharged for 
long periods of time with no ill effects, it can be recharged 
by replacing the electrolyte if no power source is available to 
charge it, and the battery suffers no permanent damage if the 
electrolytes are accidentally mixed (Johnstone, 2008). The VRB 
has also been shown to have the least ecological impact of all 
energy storage technologies. 

There were no major new production facilities completed in 
2009. Cancellation of Windimurra Mine redevelopment was 
the most prominent example of the impact of the economic 
downturn in the vanadium industry. Steel output declined by 
approximately 8% in 2009, causing vanadium consumption to 
decline sharply as well. However, the World Steel Association 
has predicted that steel production will increase by 8% in 2010 
and approximately 6% in 2011. Given the strong outlook for 


global steel production, vanadium demand was expected to 
increase in 2010. 
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TABLE 1 
SALIENT VANADIUM STATISTICS! 


(Metric tons of contained vanadium, unless otherwise specified) 


EE | 205 2006 2007 208 209 
United States: un mM EN 
Production, ore and concentrate: m | 
_ Recoverable vanadium — " -- -- -- \' W 
__ КесоуегаЫе vanadium’: value thousand dollars = = = W W 
Consumption, reported 3,910 4,030 4,970 5,170 ' 5,000 
_ Exports: mE "___- 
~ Ferrovanadium — | 00 800! _ 389 154 — 28] 60 
Vanadium pentoxide (anhydride) — 247" эз4 327 249 401 
Other oxides and hydroxides of vanadium 8217 — 82 66 1,040 — 506 
| Imports for consumption: _ Е | MEE _ 7 = | 
__ Ferrovanadium КЕЕ _ 712 { | 685 r 1,440 ' 2,720 ' 353 
|. Ash and residues? Е 1,070 " 637 ' 1,000 ' 1,040 ' 791 
_ Vanadium pentoxide (anhydride) | 1,370 1,920 2,390 3,700 1,120 
.. Other oxides and hydroxides of vanadium EM |. 186 29 |— Q | 04 — — —— 25 
_Зоске ___ | | 
___ Ferrovanadium BM FERREIRA 28 275 253 234 232 
_ ое 6 22 24 24 
E — BH ШШЕ: 49_ 48. 76 58 
World, production from ore, concentrate, slag“ 56,400 57,900 58,500 56,400 ' 54,100 
ку ды Lc ава шыш ШЫ prr em co o з А ИМА зы 


"Revised. W Withheld to avoid disclosing company proprietary data. — Zero. 

'Data are rounded to no more than three significant digits. 

"Recoverable vanadium contained in uranium and vanadium ores and concentrates received at mill, plus vanadium recovered from 
ferrophosphorous slag derived from domestic phosphate rock. 

*Ash and residues from the manufacture of iron and steel. 

“Consists principally of vanadium-aluminum alloy, small quantities of other vanadium alloys, vanadium metal, and ammonium metavanadate, 


“Excludes U.S. production. 
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ТАВГЕ 2 
U.S. CONSUMPTION OF VANADIUM, BY END USE AND FORM! 


(Kilograms of contained vanadium) 


2008 


End use: Е | 

Steel: UT. IT 
__ Carbon ENS 1,010,000 ' 
.— Full alloy 2,030,000 ' 


High-strength low-alloy — — 


W r 
а) Stainless and heat resisting MN 116,000 
Tol — СЕНЕ 152,000 ' 
О Tea sss 3,310,000' 
Cast irons - | i W 
Superalloys Te oats wn eat 39,000 ' 
_ Alloys (excluding steels and superalloys): ONU 
/— Welding and alloy hard-facing rods and materials ___ W 
Other alloys" | JT" W 
_ Chemical and ceramic uses: EMT 
Catalysts зл ee W 
^ Pigment Oo W 
~ Miscellaneous and unspecified = 1,830,000 ' 
= Grand total mE — 5,170,000! 
Form: Ован 
Ferrovanadium — Е СС 4,190,000 " 
7 Oxide i EDO MUN 92,500 ' 
| Other MM m " 893,000" __ 
та з 


_5,170,000' 


'Revised. W Withheld to avoid disclosing company proprietary data; included with *Miscellaneous 


and unspecified." 


! Data are rounded to no more than three significant digits; may not add to totals shown. 


"Includes magnetic alloys. 


2009 


832,000 
1,920,000 
W 
119,000 
418,000 


- ———_————— —— —— — 


3,290,000 
W 
12,800 


W 


*Consists principally of vanadium-aluminum alloy, small quantities of other vanadium alloys, 


vanadium metal, and ammonium metavanadate. 
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ТАВГЕ 3 


U.S. IMPORTS AND EXPORTS OF ALUMINUM-VANADIUM MASTER ALLOY 


AND VANADIUM METAL, INCLUDING WASTE AND SCRAP’ 


Imports for consumption: 


2008 
2009: 
i Bel gi um 
Canada 
= China 
5 


Mexico 


"m Belgium 


Brazil 
__ Canada 
_ С hina Ко 

Egypt _ 
___Ргапсе 


__ Germany 
E Guyana 
India 
Ireland | 

"m Israel 

i Japan 

Kuwait 

| Malaysia 

Mexico 

. Philippines i 
_ Rusia = 

= Saudi Arabia 

iB Singapore | 

South Africa | 

__ Spain 


-United Kingdom 
Тога! 
-- 2ето 


Aluminum-vanadium 


| Vanadium metal, including 


master alloy — _ waste and scrap 
_ Quantity, Quantity, 
gross weight gross weight 
(kilograms) Value (kilograms) Value — 
618,000 $2,760,000 4,600 $409,000 
34,600 158,000 3 6,890 
- -- 312 110,000 
= -- 38 18,400 
-- -- 21,300 805,000 
194,000 592,000 -- -- 
53,400 230,000 — -- -- 
282000 979,000 21,700 940,000 
21,900,000 76,200,000 57,100 3,740,000 
16,300 475,000 ze ы 
3,790 77,800 -- -- 
1,800,000 4,940,000 аз = 
6,190 64,300 ES = 
2,170 28,200 = - 
1,270 16,500 10 8,420 
2,030 29,400 -- 22 
8,180 50,200 ze E 
649 1,580 == 22 
5,170 50,300 == 22 
2,540 37,400 га == 
13,500 382,000 20,900 919,000 
3e =~ 764 30,000 
273 1,580 - i 
9,190,000 — 20,200,000 tE = 
292 1,580 = " 
= -- 1,060 81,900 
350 9,550 -- is 
735 17,000 = - 
194 1,580 is = 
291 20,500 = 
... 11000 1,310,000 = m 
11,200,000 27,800,000 22,700 1040000 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 


Source: U.S. Census Bureau. 
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ТАВГЕ 4 
U.S. IMPORTS AND EXPORTS OF FERROVANADIUM, VANADIUM PENTOXIDE (ANHYDRIDE), AND 
OTHER OXIDES AND HYDROXIDES OF VANADIUM! 


Vanadium pentoxide Other oxides and 
Ferrovanadium (anhydride)? hydroxides of vanadium 
_ Quantity, О Quantity, Quantity, 
V content V content V content 
(kilograms) Value (kilograms) Value (kilograms) Value 
Imports for consumption: m m 
2008 — — 2,720,000" $158,000,000 3,700,000 —$115,000,000 144,000 $4,320,000 
_ 2009 
__ Australia m -- = = - 8.390 231,000 
Austria 48,800 1,160,000 8,380 148,000 16800 320,000 
Brazil 535 48,700 = = - - 
___Сапада 197,000 7,390,000 5 = - - 
___Сћпа = = 174,000 3,130,000 - - 
___ бегтапу 2,020 133,000 126 9.840 - = 
India 2.620 106,000 E - - + 
Kazakhstan 395 14,200 -- - = 3 
Korea, Republic of 101,000 3,780,000 - - = x 
— Rusia = - - 322,000 4,000,000 - Е 
__ South Africa - — 581.000 8,540,000 - à 
Sweden — 196 7,020 = S - - 
‘Taiwan а m 33,700 668,000 - Е 
— United Kingdom 2: У 2,500 38,500__ __- ____- 
Total - — 353,000 12,600,000 — 1,120,000 16,500,000 25200 551.00 
Exports: 
~ 2008 281,000 12,600,000 249,000 5.650.000 1,040,000 11,300,000 
— 2009: | 
Argentina 66,400 713,000 3,100 58,500 1,200 8,380 
Austria g = 3,270 45,400 - B 
__ Brazil 23,700 580,000 61,600 774,000 14,300 1272000 
_ Canada 139,000 3,670,000 ЗА - 144,000 1,310000 
~ China 87.100 1,650,000 37,100 330,000 12.000 Me 
= France 30,700 594,000 17,900 277,000 " 2o 
__ Germany Š 2d 11,200 191,000 012,00 16 p 
India 54,400 1,440,000 -- - 19,000 2% B 
Italy = “ 14,400 337,000 ~ 
Japan 81 4,820 16,000 243,000 11,800 ipn 
. Korea Republicof — — 86,900 2,000,000 19,200 165,000 18,300 E 
Меко о 53,500 1,420,000 3,100 57,300 ^ 29209 
——. Netherlands 121,000 2,570,000 82,800 1,310,000 273.000 2957 
__ Saudi Arabia = = 10,800 184,000 2 120 
Singapore -- -- - eu as 
South Africa = = 76,800 324,000 И 
—— Spain 2 = 25,500 292,000 Е Я 
_ Trinidad and Tobago 5 " 13.900 242,000 - Е 
United Kingdom mE -- -- 36 4,430 р " 
Venezuela = 8,610 307,000 4,010 136000 ОЮ 
Total — 612.000 15,000,000 ___401,000 4970000 35m — 7 
‘Revised. -- Zero. 
"Рака are rounded to no more than three significant digits; may not add to totals shown. 
"May include catalysts that contain vanadium pentoxide. 
Source: U.S. Census Bureau. 
" 
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TABLE 5 


U.S. IMPORTS FOR CONSUMPTION OF VANADIUM-BEARING ASH AND RESIDUES! 


| 2008 _ 2009 Е 
Quantity, | Quantity, 
VO? content V30¢ content 

о. Material and country и < |... (kilograms) Value (kilograms) Value 
Ash and residues; t. ПИ m mE 
Canada m NENNEN 13,200 $4,700 2,250 54.850 
Mexico — BEEN | 1,030,000 18,000,000 788,000 — 12,300,000 
. United Kingdom а ИТ ПРИ -- -- 120 2,210 
Total | Шо ВН 1,040,000 — 18000000 791,000 12,300.000 
-- Zeto B 


1 TE A 
Data are rounded to no more than three significant digits; may not add to totals shown. 
зу,0, Vanadium pentoxide. 


3 | 
Ash and residues from the manufacture of iron and steel. 


Source: U.S. Census Bureau. 


TABLE 6 


U.S. IMPORTS FOR CONSUMPTION OF MISCELLANEOUS VANADIUM CHEMICALS"? 


208 2009 
Quantity, m Quantity, 
V? content У" content 
Material and country (kilograms) Value (kilograms) . Value 
Sulfates: 
China - 2.010 $88,800 16,500 $182,000 
India 150 30,500 -- -- 
Total —— 2.160 119,000 16,500 _ 182,000 
Vanadates: | 
China m 3,280 97,700 167 3.250 
Germany 659 37,700 12,500 473,000 
India 99 13,800 137 12,100 
Japan | 395 43,400 -- -- 
South Africa 160,000 3,800,000 182,000 2,550,000 
United Kingdom 23,000 _ 240,000 19,800  — 352,000 
Total 187,000 4,230,000 214,000 — 3,390,000 
-- Zero. 


!Data are rounded to no more than three significant digits; may not add to totals shown. 
С omprises vanadium ore and miscellaneous vanadium chemicals. 


3 * 
Vanadium. 


Source: U.S. Census Bureau. 
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ТАВГЕ 7 
VANADIUM: ESTIMATED WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons, vanadium content) 


Country - 


2005 о 2006 | 200 X8 X 
Production from ores, concentrates, slag? 
— Australia | К | u | | PPS | (+ 100 -~ -- = = 
China’ 17,000 17,500 19,000 20000 2100 
© Kazakhstan 1,000 1,000 1,000 1,000 1,000 
Rusia 15,100 15,100 14,500 14,00 14% 
South Africa — — = 5 22,6045 23780? 23,4865 20,295" VW 
Total — BEEN 55.800 57,400 58,000 55807 53.50 
Japan, petroleum residues, ash, and spent catalysts" S60 560 560 560 560 
= Grand tot 00 o | | 56,400 


57.900 58,500 56.4007 $440— 
‘Revised. -- Zero. 


' World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 


n ; 2 : : 4 > " es hut 
Хр addition to the countries listed, vanadium is also recovered from petroleum residues in Germany and several other European countnes, bu 


available information is insufficient to make reliable estimates. Table includes data available through May 27, 2010. 


"Production in this section is credited to the country that was the origin of the vanadiferous raw material. 
*Estimated 40% of vanadium recovered from vanadiferous slag. 
"Reported figure. 


Production in this section is credited to the country where the vanadiferous product is extracted; available info 


rmation is inadequate to permit 
crediting this output back to the country of origin of the vanadiferous raw material. 
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VERMICULITE 
By Robert D. Crangle, Jr. 


Domestic survey data and tables were prepared by Raymond I. Eldridge III, statistical assistant, and the world production 
21е was prepared by Lisa D. Miller, international data coordinator. 


Production of vermiculite concentrate in the United States 
is an estimated 100,000 metric tons (t) in 2009. Worldwide 
rmiculite production was approximately 505,000 t in 2009, 
light decrease from that of 2008. U.S. exports in 2009 were 
mated to be approximately 3,000 t, a decrease of 40% from 
зе of 2008. U.S. imports of vermiculite were an estimated 
7.000 t, 47% less than those of 2008. The average unit value 
U.S. exfoliated vermiculite sold or used by producers was 
‘mated to be $487 per metric ton, about the same as that of 
08. 


3 
‘oduction 


Flakes of processed raw vermiculite concentrate are mica-like 
appearance and contain water molecules within their internal 
ucture. When the flakes are heated rapidly at a temperature 
„ 900? C or higher, the water flashes into steam, and the flakes 
pand into accordion-like particles. This expansion process 
called exfoliation, and the resulting lightweight material is 
emically inert, fire resistant, and odorless. 
Two U.S. producers of vermiculite concentrate, Virginia 
'rmiculite LLC with two operations (near Woodruff, SC, and 
Louisa County, VA) and W.R. Grace & Co. from its operation 
Enoree, SC, produced an estimated 100,000 t of vermiculite 
2009. Domestic production (sold or used) data for vermiculite 
ere collected by the U.S. Geological Survey (USGS) from 
/0 voluntary canvasses—one for mine-mill (concentrator) 
erations and the other for exfoliation plants. Production data 
r nonrespondents were estimated based on production data 
ports from prior years. Data are rounded to one significant 
zure to avoid disclosing proprietary company information. 
Vermiculite concentrate was shipped to exfoliating plants 
г conversion into lightweight material. Output of exfoliated 
-rmiculite sold or used in 2009, using reported and estimated 
ita, was about 69,000 t, produced from both domestic 
14 imported vermiculite concentrate (table 1). Exfoliated 
rmiculite was produced by 13 companies operating 17 plants 
‚И States (table 2). Of the 17 exfoliation plants, 8 responded 
' the annual canvass, representing 47% of the estimated sold 
‘used exfoliated vermiculite tonnages listed in tables 1 and 
Data for the remaining operations were estimated from 
evious years’ reported production levels. States that produced 
‘foliated vermiculite were, in descending order of estimated 
atput sold or used, South Carolina, Pennsylvania, New Jersey, 
rizona, Florida, Massachusetts, Illinois, New Mexico, Ohio, 
14 Arkansas. 


onsumption 


Vermiculite has a wide range of uses that take advantage of 
5 various attributes of fire resistance, reliable insulation, high 
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liquid absorption capacity, inertness, and low density (table 3). 
Vermiculite is used in general building plasters, either in its own 
formulations or combined with other lightweight aggregates 
such as perlite. Special plasters include fire protection and 
acoustic products in which vermiculite is combined with 

a binder, such as gypsum or portland cement, fillers, and 
specialized additives (Roskill Information Services Ltd., 2004, 
p. 103). 

Exfoliated vermiculite, sometimes treated with a water 
repellent, is used to fill pores and cavities in masonry 
construction and hollow blockwork to enhance acoustic, fire 
rating, and insulation performance. Finer grades of exfoliated 
vermiculite, combined with potassium or sodium silicate, are 
used to produce insulation shapes. The ability of vermiculite- 
base insulation shapes to resist attack by molten aluminum 
makes them especially useful as secondary insulation in the 
aluminum production process (Roskill Information Services 
Ltd., 2004, p. 112). 

In horticulture, exfoliated vermiculite improves soil aeration 
and moisture retention. When vermiculite is mixed with peat 
or other composted materials, such as pine bark, the resulting 
product provides a good growing medium for plants. As a soil 
conditioner, exfoliated vermiculite can improve the aeration 
of “sticky” soils (containing clay) and the water retention 
characteristics of sandy soils. This allows for easier watering 
and reduces the likelihood of compaction, cracking, and crusting 
of the soil. Vermiculite is used in the fertilizer/pesticide market 
because of its ability to act as a carrier, bulking agent, and 
extender (Roskill Information Services Ltd., 2004, p. 108—109). 

Other uses include refractory-insulation gunning and 
castable mixes and vermiculite dispersions. Finer grades of 
exfoliated vermiculite are used to partially replace asbestos 
in brake linings, primarily for the automotive market (Roskill 
Information Services Ltd., 2004, p. 112-113). 


Prices 


Published prices for vermiculite serve only as a general 
guide because of variations in application, quantity, source, and 
other factors. U.S. domestic prices for vermiculite concentrate, 
ex-plant, ranged from $95 to $400 per metric ton, largely 
dependent on grade sizing. The average value of imports into 
the United States, f.o.b. (free on board) barge Gulf Coast port, 
ranged from $210 to $460 per ton (Moeller, 2010). Courser 
grained vermiculite with greater thermal expansion commands a 
higher price, but no deposits within the United States yield this 
type of vermiculite, so a stable import market persists for this 
product. m 

The average unit value of U.S. exfoliated vermiculite sold 
or used by producers, using actual and estimated data, was 
about $487 per ton; this was a composite value that included 
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exfoliated vermiculite produced from both U.S. and imported 
concentrate (table 1). 


Foreign Trade 


Trade data for vermiculite concentrate are not collected as a 
separate category by the U.S. Census Bureau but are included 
within the basket category “vermiculite, perlite, and chlorite, 
unexpanded" under Harmonized Tariff Schedule of the United 
States code 2530.10.0000. Total U.S. imports of vermiculite in 


2009 (excluding any material from Canada and Mexico) were 
estimated to be about 39,000 t. 


World Review 


The Palabora Mining Co. (a member of Rio Tinto plc) 
manages the largest known vermiculite reserves in the world 
in South Africa. Approximately 94% of Palabora's mined 
vermiculite 15 exported, which accounts for an estimated 38% of 
the world's average annual total vermiculite production of about 
200.000 t (Palabora Mining Co., 2010). 

Imerys (Paris, France) was the world's second-ranked supplier 
of vermiculite in 2008, with production from deposits in Alice 


Springs, Northern Territory, Australia; Korla, China; and Shawa, 
Zimbabwe (Imerys, 2010, p. 9, 26). 


Outlook 


As a result of nearly 300 deaths attributed to asbestos-related 
diseases in the vicinity of Libby, MT, research regarding 
vermiculite contaminated with amphibole continues in this area, 
the locality of what was once the largest vermiculite mine in the 
world (Whitehouse and others, 2008; Hart and others, 2009). 
Studies on the Libby vermiculite mine, which closed in 1990, 
will likely continue for the foreseeable future. 

Owing to the energy-intensive process associated with the 
exfoliation of vermiculite, natural gas prices, which remained 
stable in 2009, typically dictate price fluctuations for exfoliated 
vermiculite. In the event of an increase in natural gas prices, 
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the cost for exfoliated vermiculite would probably екх 
increase. 
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ТАВГЕ 1 
SALIENT VERMICULITE STATISTICS! 


(Thousand metric tons and thousand dollars unless otherwise specified) 


TN | _ 2005. 2006 2007 2008 2009 
United States: G бык = 
_ Production, concentrate"? __ D MENS | 100 100 3 100 ? 100 ? 100 3 
_ Exfoliated:* и 

Quantity о КӨ 85 90 85 82 69 

Value | PEN __ 35,100 36,00 36,5800 40,100 33,600 — 

Average value®® dollars per metric ton 410 5 406 — 409 48  — a8 
_ Exports! $5 5 5 5 3 
. Imports for consumption" 9] 65 * 51 73 39 
World, production | 521 513 502 ' 517' 500 * 


*Estimated. 'Revised. 


1 . . E à 
Data are rounded to no more than three significant digits unless otherwise specified. 


"Sold or used by producers. 
Rounded to one significant digit. 
“Based on rounded data. 
‘Rounded to two significant digits. 


éSource: UBM Global Trade, a division of United Business Media Ltd., 2010. 


TABLE 2 
ACTIVE VERMICULITE EXFOLIATION PLANTS IN THE UNITED STATES IN 2009 


Company County State 

Isolatek International, Inc. mE Sussex New Jersey. 
J.P. Austin Associates, Inc. | _ Beaver mE _ Pennsylvania. | 
Palmetto Vermiculite Co., Inc. m NEM Spartanburg — — South Carolina. — 
P. V.P. Industries, Inc. | Trumbull Ohio — 
Schundler Co., The ^ Middlesex mE С New Jersey. 
Southwest Vermiculite Co., Inc. Bernalillo — — New Mexico. 
Sun Gro Horticulture Canada Ltd. Jefferson Arkansas. 

Do. | С LaSalle _ Minois. 
Thermal C eramics Inc. | m Macoupin | Do. 
Therm-O-Rock East, Inc. — m | Washington = | Pennsylvania. 
Therm-O-Rock West, Inc. = | mE Maricopa _ Апгопа. 
Мепне Co. BEEN Hillsborough Florida. 
Vermiculite Industrial Corp. i ^ Allegheny Pennsylvania. — 
Whittemore Co., Inc. О | Essex Е Massachusetts. — 
W.R. Grace & Co. mE | _ Maricopa Arizona. | 
^Do |. DECEM Broward Florida. __ 
_ Ро. Ш i Laurens _ South Carolina. _ 
Do. Ditto. m 
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ТАВГЕ 3 
ESTIMATED EXFOLIATED VERMICULITE SOLD OR 
USED IN THE UNITED STATES, BY END USE' 


(Metric tons) 

2008 2009 
Aggregate! __ 29,500 24,300 
Insulation’ 5,850 5,860 

‘Agricultural: E 
Horticultural 21,500 14,900 
_ Soil conditioning W W 
Fertilizer carrier BM IW w 
Total — м W 
Others ______ W W 
Grand total? 82,000 _ 69.000 


W Withheld to avoid disclosing company proprietary data; 
included in "Grand total." 


! Data rounded to no more than three significant digits; may 
not add to totals shown. 


"Includes concrete, plaster, and premixes (acoustic insulation, 
fireproofing, and texturizing uses). 


3Includes loose-fill, block, and other (high-temperature and 
packing insulation and sealants). 


‘includes various industrial and other uses not specified. 
‘Rounded to two significant digits because of estimated data. 


TABLE 4 
VERMICULITE: WORLD PRODUCTION, BY COUNTRY"? 


(Metric tons) 


MM ЕТЕР ДЕ" 

№5 2006 207... ыш = 
Argentina | С рдоз 1585 1726 Le 
Australia’ шщ 12,000 13,000 13,000 п 
Brazil, concentrate E 24,191 19,279 18.952 nnd 120,000 
China — үрне 100,000 110,000 110,000 120000 — ИЖ 
Egypt — 12.000 12,000 Е 4,900 
India' 4,500 4,600 4,700 ar 6.000 
Japan 6,000 6,000 6,000 at 95,000 
Russia‘ 25,000 25,000 25,000 25,000 19334 
South Africa EM 209,801 197,765 198,526 199,768 i 3 600 
Uganda | 2,574 3,512 3,500 ° nt 100,90 ' 
"United States, concentrate, sold and used by producers” 100,000 100,000 ' 100,000 ' 1007 e 10,000 — 
Zimbabwe ЕЕ КД 23,045 20,000 15,000 DS == 300,000 _ 
“Total — 77521000 513.000 502,000" _ 51700 __--- 
“Estimated. ‘Revised. 


Ж а 15 shown. 
' World totals and estimated data are rounded to no more than three significant digits, may not add to tota 


lation of 
| : . 4 ic inadequate for formu 
"Excludes production by countries for which data are not available and for which general information is inadeq 


reliable estimates. Table includes data available through July 13, 2010. 
3 
Reported figure. 


“Rounded to one significant digit. 
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WOLLASTONITE 
By Robert L. Virta 


Domestic survey data were prepared by Monica D. Zeigler, statistical assistant. 


Wollastonite was mined by two companies in the United 

ates in 2009. U.S. production data collected by the U.S. 
2ological Survey (USGS) are withheld to avoid revealing 
‚трапу proprietary data, but the U.S. production rate was 
ported in the trade literature to be about 65,000 metric tons per 
‘ar (Uyr). There was a decline in production and sales because 
‘poor market conditions worldwide. Exports of wollastonite 
ere estimated to be in the range of 22,000 to 25,000 metric 

ns (t), a decline from those of 2008. Imports of wollastonite 
ere estimated to be less than 4,000 t. World sales of refined 
ollastonite products were estimated to be in the range of 
30,000 to 470,000 t in 2009 compared with 480,000 to 520,000 
n 2008. 


roduction 


In 2009, domestic wollastonite production decreased from 

at of 2008. Data collected by the USGS are withheld to 

oid disclosing proprietary information, but U.S. wollastonite 
‘oduction rate was reported in the trade literature to be about 
5.000 t/yr in 2009 (Ellen, 2009; Feytis, 2009; Industrial 
linerals, 2009b). 

Wollastonite has been mined commercially in California and 
ew York. The California deposits, which are in Inyo, Kern, and 
iverside Counties, were mined between 1930 and 1970. These 
erations were limited in size, producing only a few thousand 
ietric tons each year for ceramics, decorative stone, paint, and 
ипега| wool production before closing. 

Wollastonite deposits in New York have been mined for 

оге than 50 years. Two companies mined wollastonite in 
009—N Y CO Minerals, Inc. (NYCO) [a subsidiary of Resource 
арка! Fund IV L.P. (ВСЕ), Denver, CO], which operated a 
une in Essex County, and В.Т. Vanderbilt Co., Inc., through 

$ Gouverneur Minerals Division, which operated a mine in 
ewis County. The NYCO deposit contains diopside, garnet, 

nd wollastonite. Parts of the deposit contain up to 60% 
'ollastonite. The ore was processed at the Willsboro, NY, plant, 
'here the garnet was removed by using high-intensity magnetic 
2parators. NYCO also chemically modified the surfaces of 
оте of its wollastonite products to improve their performance. 
~T. Vanderbilt's deposit consists primarily of wollastonite as 
‘ell as minor amounts of calcite and prehnite and trace amounts 
f diopside. The ore was processed at the company’s St. 
‘awrence County plant, where it was milled and air classified. 
~T. Vanderbilt also produced surface-treated products. 
| NYCO, which operates a wollastonite mine and mill in 

‘wis County, proposed a possible land swap with the State. 

he company would access 101 hectares of wollastonite 

eserves located in the Jay Mountain Wilderness, next to the 
urrent mine site. In retum, NYCO would acquire and donate 
nvironmentally important land to New York's Forest Preserve 
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system. The land swap would require a State constitutional 
amendment (Knight, 2009). 

NYCO reported that sales declined about 40% in early 2009 
compared with those of the same period in 2008. The slumping 
automotive industry was the primary reason for the decline 
although the decline in construction activity also affected sales. 
NYCO indicated that production at its Lewis Mine was about 
45,000 t in 2009 (Feytis, 2009; Industrial Minerals, 2009b). 

R.T. Vanderbilt Co., Inc. announced staff reductions at its 
Balmat mill in Fowler, NY. The global economic recession 
resulted in lower sales of wollastonite, prompting the company 
to reduce expenses through staff reductions. The mill in Fowler 
processes about 20,000 t/yr of wollastonite (Ellen, 2009). 


Consumption 


The USGS does not collect end-use data on wollastonite. 
However, based on company press releases, general overview 
articles, U.S. manufacturing trends, and consumption estimates 
published by Industrial Minerals (1999), plastics and rubber 
applications were estimated to account for 25% to 3596 of 
U.S. sales in 2009, followed by ceramics with 20% to 25%; 
paint, 1096 to 15%; metallurgical applications, 1096 to 1596; 
friction products, 10% to 15%; and miscellaneous, 10% to 
15%. Ceramic applications probably account for 30% to 40% 
of wollastonite sales worldwide, followed by polymers (plastics 
and rubber) with 30% to 35% of sales, and paint with 10% to 
15% of sales (Kendall, 2001; Robinson, 2006). The remaining 
sales were for construction, friction products, and metallurgical 
applications. 

The distribution of sales among markets was not thought to 
have changed significantly in 2009 from that of 2008 because 
nearly all of the markets served by wollastonite were affected by 
the global recession. 

In ceramics, wollastonite decreases shrinkage and gas 
evolution during firing, increases green and fired strength, 
maintains brightness during firing, permits fast firing, and 
reduces crazing, cracking, and glaze defects. In metallurgical 
applications, wollastonite serves as a flux for welding, a source 
for calcium oxide, a slag conditioner, and to protect the surface 
of molten metal during the continuous casting of steel. As an 
additive in paint, it improves the durability of the paint film, acts 
as a pH buffer, improves its resistance to weathering, reduces 
gloss, reduces pigment consumption, and acts as a flatting and 
suspending agent. In plastics, wollastonite improves tensile 
and flexural strength, reduces resin consumption, and improves 
thermal and dimensional stability at elevated temperatures. 
Surface treatments are used to improve the adhesion between 
the wollastonite and the polymers to which it is added. As a 
substitute for asbestos in floor tiles, friction products, insulating 
board and panels, paint, plastics, and roofing products, 


wollastonite is resistant to chemical attack, inert, stable at high 
temperatures, and improves flexural and tensile strength (Roskill 


Information Services Ltd., 1996, р. 58—59, 78-81, 104—107, 
119, 123-128). 


Prices 


Quoted prices for domestically produced acicular 
wollastonite, ex-works, were $200 per metric ton for 200-mesh, 
$191 per ton for 325-mesh, and $444 for high-aspect-ratio 
wollastonite. Prices for wollastonite from China, free on board, 
in bulk, were $80 to $90 per ton for 200-mesh and $90 to $100 
per ton for 325-mesh (Industrial Minerals, 2009c). Hawley 
(2009) indicated that wollastonite sold for plastics applications 
was $661 to $1,984 per ton, and prices for ceramic grades of 
wollastonite were $220 to $496 per ton from a major U.S. 
producer. Quoted prices should be used only as a guideline 


because actual prices depend on the terms of the contract 
between the seller and the buyer. 


Foreign Trade 


Comprehensive trade data were not available for wollastonite. 
U.S. exports were estimated to be 30,000 to 40,000 t in 2008 
(Hawley, 2009). Based on declines in sales resulting from the 
global economic recession, exports were likely in the range 
of 22.000 t to 25,000 t in 2009. Wollastonite was exported by 
ship to Australia, Brazil, Colombia, the Dominican Republic, 
Germany, Hong Kong, the Netherlands, the Republic of Korea, 
Singapore, and the United Kingdom (United Business Media 
Global Trade, undated). Additional amounts probably were 
transported by truck or train to Canada. 

U.S. imports were estimated to be less than 4,000 t in 2009. 
Imports transported by ship were received from Canada, 
Finland, and India. Canada was reported to be the leading 
source of wollastonite imported into the United States by ship, 
followed by India and Finland (United Business Media Global 
Trade, undated). Shipments of wollastonite from Canada 
were transshipments or misidentified because no wollastonite 
production was reported there. Small additional amounts may 
have been shipped from Canada and Mexico by rail or truck. 


World Review 


World production of crude wollastonite ore probably declined 
10% to 15% in 2009 because of the global recession. The 
decline in global production would have been greater, but the 
economies of China, India, and a few other Asian countries 
grew slightly. This enabled producers in China and India, which 
account for about 70% of the world wollastonite production, 
to experience only slight declines in production compared with 
production in 2008. Estimated crude ore production was in the 
range of 520,000 to 540,000 t in 2009 compared with 600,000 
t in 2008. Sales of refined wollastonite products probably were 
in the range of 430,000 to 470,000 t in 2009 compared with 
480,000 to 520,000 t in 2008. 

In 2009, wollastonite production in China was estimated 
to be 290,000 to 300,000 t, and production in India was 
probably 105,000 to 110,000 t based on 2008 data published by 
Feytis (2009). The United States ranked third in wollastonite 
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production (about 65,000 t). Production in Mexico was 
estimated to have declined slightly to 40,000 t in 2009 based: 


2011 
published data for 2008 (Feytis, 2009; Ministry of the Econor resu 
[Mexico], 2009, p. 137). Following Mexico in ranking wer sligt 
Finland (15,600 t in 2008), Spain (9,500 t in 2008), and Nt. likel 
(55 t in 2008) (Brown and others, 2010, p. 105). Small amu: 201 
of wollastonite may have been produced in other countnes. Бе: i 
for 2009 were not available for most countries. : 

Canada.—Canadian Wollastonite Co. continued work on Bro 
development of its deposit in eastern Ontario, but plans toc: R 
a pilot plant, with a capacity of 15,000 tyr of wollastonte an 
10,000 t/yr of byproduct diopside, on the site were delayed 
owing to the decline in wollastonite markets. Ore was shipped к 
a flotation facility for further testing (Industrial Minerals, 200% | 
д). 

сом demand for wollastonite continued !o - ү 
increase in India, although at a slower growth rate than NU Fu 
Wolkem India Ltd., the leading world producer of койш 
was able to sustain production despite the slowdown uud MU 


in India and the decline in India's export markets (Fey's aD 

Spain.—Compania Mineral Illustracion (owned by Crimes 
Group) continued to increase its production and sales through 
2008. Production was 20,000 t in 2008. The company aes 
relative newcomer to the wollastonite industry, а 
2003. The deposit was near Aldea del Obispo, Salamanca 
contained an estimated 26 million metric tons of о. 
With slightly higher iron content than wollastonite from а 
deposits, Compania Mineral sold wollastonite for gus 
and casting applications in Western Europe but was a 
to focus some of its sales on container glass, which was 
typical market for wollastonite (Feytis, 2009). 


Outlook 


Demand for and production of wollastonite рини 
2008 because the global recession resulted in а 00 (uim 
the industries that used wollastonite. The U.S. man ш 
industries remained at reduced operating levels, ике 
in reduced demand for wollastonite for such pin "T 
powder coatings for consumer appliances, > technical 
for steel casting, ingredients for manufactur" b ucts. 
ceramic bodies, and reinforcements for paS oid | 
Commercial and residential construction : 5 sollst 
2009, resulting in a continued low pui azes an d 
for architectural paints, caulks, ceramic ti i alhat 
roof coatings, sanitaryware, sealants, udi 
Use of wollastonite in structural clay pr | 


i f the contin” 
and quarry tile, likely declined because pen sso did 
construction markets. The automotive 10 adi 


recover significantly from the e А 
output affected sales of pa side 
items as friction products and wollas 
automotive components. 
Industrial output and e 
increasing slightly and hinte 
recovery in many of the wor nein 
was expected to be greatest in en i 2010 and ао 
emerging economies, averaging "tries Were T 
in 2011. The economies of other € 


bn 


als 
yfacturt е 
е тал Ж 
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ncrease at a slower pace, averaging 2% in 2010 and 2.5% in 
‚011 (Funk, 2010; International Monetary Fund, 2010). As а 


"esult, wollastonite production in the United States may increase 


«lightly in 2010. Faster economic growth in Asian markets is 
. ikely to result in increased production in China and India in 
010. 
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ZEOLITES 
By Robert L. Virta 


Domestic survey data and table were prepared by Monica D. Ziegler, statistical assistant. 


In 2009, natural zeolites were mined by 10 companies in the 
nited States, with one other company working from stockpiled 
aterials or zeolites purchased from other producers for resale. 
line production was 59,500 metric tons (t) in 2009 compared 
ith 60,100 t in 2008, and U.S. consumption was 59,400 t in 
109 compared with 58,500 t in 2008. The major markets were 

animal feed, odor control, pet litter, water purification, in 
*creasing order by tonnage. These four applications accounted 
г more than 75% of domestic consumption. Exports of natural 
:olites (other than gem quality) were estimated to be less than 
20 t, and imports were estimated to be less than 200 t. World 
roduction was estimated to be in the range of 2.8 million to 3.3 
ullion metric tons (Mt). 

Commercial zeolite deposits in the United States are 
ssociated with the alteration of volcanic tuffs in alkaline lake 
eposits and open hydrologic systems. In the United States, 
ese deposits are in Arizona, California, Idaho, Nevada, 
lew Mexico, Oregon, Texas, and Wyoming. Zeolites in these 
eposits are chabazite, clinoptilolite, erionite, mordenite, 
nd phillipsite. Other components, such as orthoclase and 
lagioclase feldspars, montmorillonite, opal, quartz, and 
olcanic glass, are present in some deposits. 


'roduction 


Domestic data for natural zeolites were collected by means 
f a voluntary survey of the domestic mining industry. Survey 
orms were sent to 11 companies, and 9 responded. Responses 
ccounted for more than 98% of the production and end-use 
lata. 

Conventional open pit mining techniques are used to mine 
iatural zeolites. The overburden is removed to allow access to 
he ore. The ore may be blasted or stripped for processing by 
ising front-end loaders or tractors equipped with ripper blades. 
n processing, the ore is crushed, dried, and milled. The milled 
те may be air-classified based on particle size and shipped in 
зар5 or bulk. The crushed product may be screened to remove 
ine material when a granular product is required, and some 
»elletized products are produced from fine material. Producers 
ilso may modify the properties of the zeolite or blend their 
zeolite products with other materials before sale to enhance their 
;»erformance. 

Ten companies mined natural zeolites in the United States in 
2009. One company did not mine zeolites during the year but 
sold from stocks or purchased zeolites from other producers for 
'esale (table 1). Chabazite was mined in Arizona; clinoptilolite 
was mined in California, Idaho, Nevada, New Mexico, 
ind Texas; and mordenite was mined in Nevada. Domestic 
production of zeolites was 59,500 t compared with 60,100 t of 
production іп 2008. New Mexico was the leading producing 
State in 2009, followed by Idaho, Texas, Arizona, California, 
ind Nevada. 


ZEOLITES—2009 


During 2009, the U.S. zeolite industry was facing a major 
consolidation. ZEOX Corp., Vancouver, British Colombia, 
Canada, began discussions with Imagin Minerals, Inc., Wilton, 
CT, concerning a possible merger of the two companies (ZEOX 
Corp., 2009). Tentative plans were for ZEOX to purchase all 
shares of Imagin Minerals. Imagin Minerals was the leading 
producer of natural zeolites in North America, through its 
subsidiary St. Cloud Mining Co., with about 54% of the U.S. 
market (ZEOX Corp., 2010). In 2007, ZEOX Corp., Vancouver, 
British Columbia, Canada, acquired two natural zeolite 
producers, GSA Resources Inc. with a mine and mill in Arizona 
and Ash Meadows, LLC with a mine in California and mill in 
Nevada (Virta, 2010). 

Bear River Zeolite Co. (a subsidiary of United States 
Antimony Corp.) reported that sales revenue decreased by 2% 
to $1.54 million in 2009 compared with those of 2008 and 
shipments decreased by 3% to 11,500 t compared with those of 
2008 (United States Antimony Corp., 2010, p. 10). 

Daleco Resources Corp., through its subsidiary Clean Age 
Minerals, Inc., had extracted about 1,300 t of clinoptilolite 
through September 2009 at its Marfa, TX, zeolite deposit. 

The company planned to use this material for product testing. 
Limited sales of their zeolite were made in 2009 for agricultural 
and wastewater treatment applications, but large-scale mining of 
the deposit had not commenced (Daleco Resources Corp., 2010, 


p. 9). 
Consumption 


About 59,400 t of natural zeolites was sold in 2009 in the 
United States compared with 58,500 t in 2008. Domestic uses 
for natural zeolites were, in decreasing order by tonnage, animal 
feed, odor control, pet litter, water purification, fungicide 
or pesticide carrier, wastewater cleanup, gas absorbent, 
horticultural applications (soil conditioners and growth media), 
oil absorbent, desiccant, and aquaculture. Animal feed, odor 
control, pet litter, and water purification applications accounted 
for more than 75% of the domestic sales tonnage. Increased 
sales of natural zeolites were reported for animal feed, desiccant, 
fertilizer, fungicide and pesticide carriers, gas absorbent, odor 
control, and wastewater treatment applications. Sales declined 
slightly for aquaculture, catalysts, oil absorbent, pet litter, and 
water purification applications. 


Prices 


Prices for natural zeolites vary with zeolite content and 
processing. Unit values, obtained through the 0.5. Geological 
Survey canvass of domestic zeolite producers, ranged from 
$30 to $900 per metric ton. The bulk of the tonnage sold was 
between $100 and $200 per ton, which was typical of large, 
bulk shipments. Eyde and Holmes (2006, p. 1058) reported that 
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prices for industrial or agricultural applications ranged from $30 
to $70 per ton for granular products coarser than 40-mesh and 
from $50 to $120 per ton for finer (-40 to +325-mesh) ground 
material. 

Producers also sell custom-processed zeolites and finished 
products that can cost up to about $8,000 per ton when the 
products are sold by the kilogram. For such products as pet 
litter, fish tank media, or odor control applications, prices ranged 
from $0.50 to $4.50 per kilogram. Eyde (2009) reported that 
the price for modified clinoptilolite and extruded and activated 
chabazite products sold for as much as $8 per kilogram. Quoted 
prices should be used only as a guideline because actual prices 
depend on the terms of the contract between seller and buyer. 


Foreign Trade 


Comprehensive trade data were not available for natural 
zeolites. In 2009, exports of natural zeolites (other than 
gem-quality specimens) were estimated to be less than 500 t and 
imports were estimated to be less than 200 t. The bulk of the 
U.S. zeolite trade was in synthetic zeolite products. 


World Review 


World production of natural zeolites was in the range of 2.8 to 
3.3 Mt in 2009 based on reported production by some countries, 
world market trends, and production estimates published in 
trade journals. 

Natural zeolite production data are not available for most 
countries. Countries mining large tonnages of zeolites typically 
use them in low-value applications. The ready availability of 
zeolite-rich rock at low cost and the shortage of competing 
minerals and rocks are probably the most important factors for 
its large-scale use. It is also likely that a significant percentage 
of the material sold as zeolites in some countries is ground or 
sawn volcanic tuff that contains only a small amount of zeolites. 
Some examples of such usage are dimension stone (as an altered 
volcanic tuff), lightweight aggregate, pozzolanic cement, and 
soil conditioners. 

Pozzolans are finely ground siliceous or siliceous and 
aluminous materials that react with calcium hydroxide, in 
the presence of moisture, at ordinary temperatures to form 
compounds possessing cementitious properties (Bruce, 2005). 

Estimates for individual countries were: China (including 
pozzolan applications), 1.75 to 2.25 Mt; Jordan (nearly all for 
pozzolan applications), 400,000 to 450,000 t; the Republic 
of Korea, 160,000 to 170,000 t; Japan (including pozzolan 
applications), 150,000 to 160,000 t; Turkey, 100,000 t (including 
pozzolan applications); Slovakia, 90,000 t; the United States, 
59,500 t; Ukraine (including pozzolan applications), 20,000 
to 40,000 t; Hungary, 20,000 to 30,000 t; Cuba, 25.000 
t; New Zealand, 17,000 to 20.000 t; Bulgaria (excluding 
pozzolan applications), 15,000 t; South Africa, 10,000 to 
15,000 t; Australia, Russia, and Spain, 5,000 to 10,000 t each; 
Canada, Greece, Italy, and the Philippines, 3,000 to 5,000 t 
each; Mexico, 1,000 t; and Indonesia (excluding pozzolan 
applications), 400 to 500 t. Small amounts of natural zeolites 
(probably less than 1,000 to 2,000 t) also were produced in 


Argentina, Armenia, Georgia, Germany (excluding pozzolan 
applications), Serbia, and Slovenia. 


Outlook 


Although U.S. production declined in 2009 from that of 
2008, sales of natural zeolites increased slightly. Markets fo 
natural zeolites generally were smaller and less associated 
with construction and manufacturing applications than mos 
other industrial minerals. Consequently, the global economt 
recession had only a relatively minor impact on the industry: 
Although increases in consumption in any particular market 
were modest, declines in other markets also were small. Sass. 
natural zeolites may continue to increase at a rate of 2% 10) 
per year for the near future as markets tied to the environmatt 
farming, horticulture, and ranching continue to expand. 
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TABLE 1 


DOMESTIC ZEOLITE PRODUCERS IN 2009! 


_ . State and company m 
Arizona: 15. PM 
.. GSA Resources, Inc. (ZEOX Corp.) _ 

ЦОР LLC р 
California: Е 
Ash Meadows, LLC (ZEOX Corp.) 

КМ! Zeolite Inc. 
Idaho: | 

Bear River Zeolite Co. (United States Antimony Corp.) 
| Steelhead Specialty Minerals, Inc. 
.. Teague Mineral Products Co. 
Nevada, Moltan Co., L.P. 
New Mexico, St. Cloud Mining, Inc. 
Texas, Zeotech Corp. 
Do. Ditto. 


Е .. Clinoptilolite. 


Type of zeolite 


Chabazite, || _ 
Chabazite/mordenite. __ 


Ро. 


Clinoptilolite/mordenite. 
Clinoptilolite. 
Do. 


! Addwest Minerals International Ltd. worked from stocks or purchased zeolites from other 


producers for resale. 
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ZINC 
By Amy C. Tolcin 


Domestic survey data and tables were prepared by Pamela A. Wiser, statistical assistant, and the world production tables 


were prepared by Lisa D. Miller, international data coordinator. 


In 2009, U.S. production of recoverable zinc was 710,000 
metric tons (t), a 5% decrease from that of 2008 (table 1). The 
value of domestic mine production was approximately $1.22 
billion. Alaska continued to be the dominant zinc-producing 
State, accounting for 93% of recoverable production. Zinc 
was also produced from mines in Idaho, Missouri, Montana, 
Tennessee, and Washington. Estimated refined zinc production 
in 2009 was 203,000 t. Apparent consumption of refined zinc 
was 893,000 t, 12% lower than that of 2008. Domestic exports 
of zinc contained in ores and concentrates increased by 8% 
to 785,000 t in 2009 and were predominantly sent to Canada 
(29%), the Republic of Korea (24%), Spain (15%), and Japan 
(10%) (table 7). Imports for consumption of zinc contained 
In ores and concentrates increased by 17% to 74,200 t from 
those in 2008. Total U.S. refined zinc production in 2009 was 
estimated to have decreased by 29% to 203,000 t. Imports of 
refined zinc in 2009 decreased by 5% to 686,000 t. Refined zinc 
was imported primarily from Canada (80%), Mexico (12%), and 
Peru (7%). Domestic exports of refined zinc decreased by 294 
t to 2,960 t in 2009. Global zinc mine production decreased by 
3% to 11.2 million metric tons (Mt), and zinc metal production 
decreased by 3% to 11.4 Mt (tables 10, 11). 


Legislative and Government Programs 


A U.S. Government stockpile of zinc has been maintained 
since 1967 for national defense purposes. In 1992, Public Law 
102—484, which authorized the disposal of the entire inventory 
of zinc from the National Defense Stockpile (NDS), was signed. 
The Defense Logistics Agency (DLA), which maintains the 
NDS, was authorized to sell 27,200 t of zinc during fiscal year 
2009 (October 1, 2008, to September 30, 2009; actual quantity 
sold would be limited to remaining inventory). However, there 
were no sales of zinc during the fiscal year; sales of zinc from 
the NDS were suspended in August 2008 owing to concerns 
regarding domestic availability and access to various raw 
materials. 

In August 2006, the Department of Defense (DOD) submitted 
an initial report to Congress that recommended a more detailed 
review of the current stockpile disposal policy. In January 2008, 
a working group was established to review the findings of the 
previous studies and the issues raised by Congress. In April, 
the working group submitted a report to Congress proposing to 
reconfigure the NDS. The report supported the NDS' action to 
temporarily suspend or limit the sale of 13 mineral commodities 
in the NDS inventory, identified 39 other materials that should 
be monitored to ensure future availability, and concluded that 
11 materials used in the largest quantities by the DOD should 
be considered for strategic sourcing, including zinc (U.S. 
Department of Defense, 2009, p. 8, 58). 
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Production 


Mine.—In 2009, zinc was produced in six States, with Alaska 
the leading zinc-producing State. Other zinc-producing States 
were Idaho, Missouri, Montana, Tennessee, and Washington. 
Domestic mine production of recoverable zinc in 2009 was 
710,000 t, a 5% decrease from that of 2008. An increase in 
production in Alaska was offset by decreases in production in 
Montana, New York, Tennessee, and Washington owing to the 
closure of zinc-producing mines in these States. Domestic mine 
production data were collected by the U.S. Geological Survey 
(USGS) from a voluntary survey of lode-mine production from 
seven operations. Six responded representing 99% of the data in 
tables 1 and 2. 

Alaska.— Teck Resources Ltd. (Teck; Vancouver, British 
Columbia, Canada) operated the open pit Red Dog zinc- 
lead mine in the Northwest Arctic Borough, Alaska, under a 
royalty agreement with NANA Regional Corp., an Alaskan 
Native-owned corporation. Since the third quarter of 2007, 
Teck has paid NANA a percentage of the net proceeds of the 
production from the mine, starting at 25% and increasing to 
50% by successive increments of 5% every 5 years. 

Zinc in concentrate production at Red Dog increased by 
13% in 2009 from that of 2008 to a production record of 
583,000 t owing to increased mill operating rates and several 
site-improvement initiatives that were implemented during 
the year. In 2009, approximately 30% of Red Dog's zinc 
concentrates were refined at Teck's metallurgical complex at 
Trail, British Columbia, Canada. Remaining concentrates were 
sent to Asia and Europe. Reported ore reserves at yearend 2009 
totaled 57.6 Mt averaging 16.2% zinc. Zinc in concentrate 
production in 2010 was projected to decline to 550,000 t (Teck 
Resources Ltd., 2010a, p. 41, 44; 2010b, p. 27). 

Teck continued to work towards receiving the required 
permits for the Aqqaluk Deposit, the next ore body to be 
developed at Red Dog. Teck's operating plan was to continue 
mining the Main Pit until mid-2011, at which time, the ore 
would be supplemented with ore from Aqqaluk to maintain 
efficient production rates. Permitting delays for Aqqaluk owing 
to various appeals and petitions may negatively affect future 
production at Red Dog. Red Dog was in compliance with the 
total dissolved solids limits according to the settlement filed in 
e by the Village of Kivalina (Teck Resources Ltd., 2010b 
p. 17). i 

Hecla Mining Co.'s (Coeur d'Alene, ID) underground Greens 
Creek Mine is in a polymetallic (silver-zinc-gold-lead) massive 
sulfide deposit located on Admiralty Island in the Tongass 
National Forest near Juneau. Products included gold and silver 
dore, as well as lead and zinc concentrates, whic 


h were exported 
to foreign smelters. In 2009, zinc in concentrate production 


totaled 63,800 t. Reserves at yearend were 7.34 Mt of ore 
grading an average of 10.394 zinc (Hecla Mining Co., 2010b, 
p. 12). 
Historically, Greens Creek was completely powered by 
onsite diesel generators. In 2006, necessary infrastructure 
was completed to allow surplus hydroelectric power supplied 
by Alaska Electric Light and Power Со. (AEL&P) to reach 
Greens Creek's facilities. During 2009, the mine received an 
increased proportion of its power needs from hydroelectricity, 
and the company expected most, if not all, of its power to be 
supplied from AEL&P in 2010. The project was expected to 
reduce Greens Creek's production costs, which had increased 
significantly owing to high diesel fuel prices during the past few 
years (Hecla Mining Co., 2010b, p. 12). | | 
Idaho.—Hecla Mining operated the Lucky Friday Mine, 
an underground silver-lead-zinc mine in the Coeur d'Alene 
Mining District in northern Idaho. Products included silver-lead 
concentrates and zinc concentrates. All concentrates in 2009 
were sent to Teck’s facility at Trail for processing. Zinc in 
concentrate production at Lucky Friday increased in 2009 to 
9,360 t from 8,510 t in 2008. At yearend, reserves measured 1.2 
Mt of ore grading an average of 2.6% zinc (Hecla Mining Co., 
. 8; 2010b, p. 21). 
poss cei Tuus resumed the early stage development 
of an internal shaft that would provide access to ore reserves 
deeper than the current mining level and potentially extend 
Lucky Friday's mine life. The project had been placed on hold 
in 2008 owing to lower metals prices (Hecla Mining Co., 2010b, 
к н Run Resources Corp. (St. Louis, MO) 
operated a series of production shafts that run along the 
Viburnum Trend lead-zinc-copper ore body in southeast 
Missouri. Doe Run processed the ore at four mills to produce 
primarily lead concentrates and to a lesser extent, zinc and 
ntrates. 
i May, Nyrstar NV (Balen, Belgium) acquired 
the Mid-Tennessee zinc mine complex from Strategic Resource 
Acquisition Corp. (Toronto, Ontario, Canada) for approximately 
$12 million, and in December, Nyrstar acquired the East 
Tennessee zinc mine complex from Glencore International 
AG (Baar, Switzerland) for approximately $116 million. The 
acquisitions were part of Nyrstar’s strategy to begin pursuing 
mining opportunities that favor resources that support its 
existing smelting business markets (mainly, copper, gold, lead, 
silver, and zinc). The Mid-Tennessee mine complex had been 
on care-and-maintenance status since October 2008 because 
zinc prices declined during 2008. The East Tennessee complex 
had been on care-and-maintenance status since February 2009. 
Nyrstar planned to reopen and operate the six mines under 
the name Nyrstar Tennessee Mines. The combined production 
capacity for the mines was 130,000 metric tons per year (t/yr) 
of zinc in concentrate. The concentrates would provide 100% of 
the feedstock needs at Nysrtar’s Clarksville, TN, zinc refinery. 
Mine life for the complex was projected to be 15 years (Nyrstar 
NV, 2010a, p. 26, 55, 80-81). 
Washington.—Teck temporarily shut down the Pend Oreille 
zinc-lead mine in February as a result of reduced zinc metal 
demand and low zinc prices. The mine produced 4,800 t of zinc 
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in concentrate during 2009 before operations were suspends 
АП concentrates were trucked to Teck's operations at Trall, # 
kilometers (km) northwest of the mine. Teck acquired owner: 
of Pend Oreille in 1996 and reopened the mine for commer 
production in 2004. Yearend reserves at Pend Oreille were | 
Mt of ore grading 6.1% zinc (Teck Resources Ltd., 2010,2“ | 
2010b, p. 27). 

Smelter.—Domestic zinc metal production data were 
estimated based on publicly available information. In 200, 
refined zinc was produced mainly in two States—Pennsyvus 
(Horsehead Holding Corp.’s Monaca facility) and Tennesse 
(Nyrstar’s Clarksville facility). Estimated refined zinc 
production in 2009 was 203,000 t. 

Primary.—Nyrstar's Clarksville electrolytic zinc гейт 
was the only primary zinc smelter in the United States. Protx: 
included Special High Grade (SHG) zinc metal and galvanz 
alloys as well as a number of byproducts, including cadmium 
metal, intermediate copper cementate, leach residues, sulfur: 
acid, and synthetic gypsum. Refined zinc production in 200 
decreased by 25% from that of 2008 to 94,000 t owing to 
reduced production levels the company voluntarily took dunt: 
the first half of the year in response to the downtum int 
zinc market. The refinery returned to full production in July 
once market conditions improved. Nyrstar scheduled a roast 
shutdown for the second half of 2010, which would potenti 
reduce 2010 production by 10,000 t from its capacity of p 
t (Nyrstar NV, 2010а, p. 26; 2010b, p. 4). | 

Secondary.—Horsehead (Monaca, PA) produced zinc 
metal—primarily Prime Western Grade (PW) and toa less 
extent, Special Special High Grade (SSHG)—and zinc ouit 
at its electrothermic zinc smelter (159,000 (уг capacity!" — 
Monaca. The PW zinc was sold to hot-dip galvanizers and brs 
manufacturers, and the SSHG zinc was used as feed pe 
production of high-purity zinc alloys and powder. bes 
for metal and oxide production was composed entirely 0 
secondary materials; 65% was sourced from Horsehead | 
electric arc furnace (ЕАЕ) dust recycling operations, ай : 
balance was composed of dross and skimmings soure o 
hot-dip galvanizers and other zinc-bearing и 
from the zinc, brass, and alloying industries. In2 E 
entered into a long-term contract to source БАР dust 101“. 
leading U.S. steel minimill and acquired the EAF 
business of Envirosafe Services of Ohio, Inc., 
of EAF dust (Horsehead Holding Corp. 2010, 4, 

In addition to the Monaca facility, Horseheac 0 
ilities. i i Е dust recycling 0P 
other facilities, including four EA ! i 
. ; IL; Palmerton, 7 
located in Beaumont, TX; Calumet, 1L; mls recov" 
Rockwood, TN; and a hydrometallurgical ШЕ cessing ap 
апора | | EAF dust proces’ 
facility in Bartlesville, OK. Tota d to further in 
was 561,000 tyr. The company planet” cay faci 
its EAF dust recycling capacity eh P dai e capacity t 
in Barnwell, SC. The new facility WOU ^. expel 
| f EAF dust. The fi 
recycle 163,000 t/yr o of 2 
start running in the second quarter 


гесус | 
for most of the year. In 2009, Ho 7008. The c opt 
of EAF dust compared with 470,00 
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= ttributed the processing rate reduction to a decline in domestic 
"teel production and a weaker economy. At the end of the year, 
зомехег, all facilities returned to operating at full capacity 
"Horsehead Holding Corp., 2010, p. 3, 6–9). 

б Secondary refined zinc was also produced to a lesser extent 
ht U.S. Zinc's (owned by Votarantim Metais, São Paulo, Brazil) 
perations in Coldwater, MI, and Houston, TX. The facilities 
roduced PW grade and continuous galvanizing grade zinc 
metal primarily from galvanizing residues, such as dross and 
skimmings. 

-onsumption 


Apparent consumption of refined zinc in 2009 was 893,000 
E 12% lower than that of 2008. Of the total zinc consumed, 
ibout 55% was estimated to be used in galvanizing, 21% in 
7inc-based alloys, 16% in brass and bronze, and 8% in other 
uses. Zinc compounds and dust were used principally by the 
agriculture, chemical, paint, and rubber industries. Infrastructure 
improvement projects (funded by the American Recovery and 
Reinvestment Act of 2009) and a rise in new vehicle sales 
(spurred by the “Cash for Clunkers" program) helped to boost 
activity in the automotive and construction markets, which use 


galvanized sheet and zinc alloys. 
| 


Prices and Stocks 


The annual average London Metal Exchange, Ltd. (LME) 
cash price for SHG zinc in 2009 declined by 13% from that of 
2008 to $1,654.69 per metric ton (75.06 cents per pound). The 
monthly average price was $1,187 per metric ton in January 
and rose to $2,375 per metric ton in December. Despite the zinc 
metal market being in surplus during 2009, average monthly 
zinc prices increased, possibly owing to speculative investment 
as overall economic conditions improved during the year. 

The annual average Platts North American producer price for 
SHG zinc in 2009, which was based on the LME cash price plus 
a premium, was 77.91 cents per pound. Monthly average North 
American SHG premiums began the year at approximately 3.10 
cents per pound and decreased to about 2.75 cents per pound in 
July, after which premiums rose slightly to approximately 2.85 
cents per pound by yearend. 

Yearend stocks of SHG zinc in global LME warehouses 
increased to 489,125 t from 253,475 t at yearend 2008. Much of 
the increase during the year was from rising zinc inventories at 
U.S. warehouses—mainly in New Orleans, LA, and Detroit, MI. 


World Industry Structure 


Global zinc mine production decreased by 3% in 2009 from 
that of 2008 to approximately 11.2 Mt (table 10) as a result of 
numerous production cutbacks and mine closures. Production 
Increases in several countries were not able to compensate for 
the significant production decreases in Australia, China, Peru, 
Poland, Portugal, and the United States. China (2896 share of 
global production), Peru (13%), and Australia (12%) were the 
three leading producers of zinc in concentrate in 2009. Mine 
openings during the year, which added 314,000 Uyr of capacity, 
were more than offset by closures or cutbacks. Significant mine 


openings included Goldcorp Inc.’s Penasquito polymetallic mine 
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in Mexico (190,000 t/yr zinc in concentrate production capacity) 
and Iberian Minerals Corp.’s Aguas Tenidas copper-zinc-lead 
mine in Spain (58,000 t/yr of zinc in concentrate production 
capacity). Permanent and temporary mine closures reduced 
active production capacity by 477,000 t/yr. However, much 

of this reduction was temporary; 390,000 t/yr of capacity was 
expected to reopen in the near future (International Lead and 
Zinc Study Group, 2010b; 2011, p. 6). 

Global zinc metal production decreased by 3% in 2009 
from that of 2008 to 11.2 Mt (table 11) owing to voluntary 
production cutbacks at many smelters outside of China that were 
implemented to prevent an accumulation of zinc metal stocks. 
China (38% share of global production), Canada (696), and 
Japan (6%) were the leading producers of refined zinc metal in 
2009. 

After declining since the third quarter of 2008, global zinc 
consumption began to recover during the second quarter of 
2009. According to the International Lead and Zinc Study Group 
(ILZSG) data, annual global zinc consumption declined by 5% 
in 2009 from that of 2008 to 10.8 Mt. Consumption decreases in 
Europe (25%), Japan (23%), the Republic of Korea (22%), and 
the United States (11%) were moderated by an 18% increase in 
China (International Lead and Zinc Study Group, 2010b). 


Outlook 


Global economic activity was expected to continue to 
strengthen throughout the first half of 2010. In April 2010, 
ILZSG forecast an 11% increase in zinc consumption in 2010 
from that in 2009 owing to increases in consumption in Europe, 
Japan, and the United States. China's consumption was expected 
to rise by 9% owing to continued expenditure on infrastructure 
and strong growth in the automotive and construction sectors 
(International Lead and Zinc Study Group, 20102). 

On the supply side, mine production was expected to 
increase by 6% in 2010 to 12.05 Mt owing to the reversal 
of mine suspensions and production curtailments that took 
place in 2009. Refined metal production was expected to 
increase by 1076 to 12.5 Mt owing to the reversal of voluntary 
production curtailments at many Western smelters, the opening 
of Hindustan Zinc Ltd.'s Rajpura Dariba refinery in India, and 
China's estimated 11% increase in production. Overall, the zinc 
metal market was forecast to remain in substantial surplus in 
2010 (International Lead and Zinc Study Group, 2010а). 
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TABLE 1 
SALIENT ZINC STATISTICS' 


— ——— 


United States: _ m 

_ Production: u NM Ea i m 

Е Domestic ores, contained zinc — metric tons 

i Domestic ores, recoverable zinc _ = do. 
Value, recoverable zinc = thousands 


Refined zinc: 
"At primary smelters _ 


metric tons 


At secondary smelters" и __ de 
таа! o р "s _ Чо. 
~ Exports: : р i 
^ Ores and concentrates, zinc content do. 
Refined (slab) zinc _ | ___ d 
~ Zinc plates, sheets, strip. and foil - ДИ do. 
_ Imports for consumption: — — mu I 
^ Ores and concentrates, zinc content = до. 
^ Refined (slab) zine до. 
~~ Zinc plates, sheets, strip, and foil РАДАРИ до. 
| Reported stocks of slab zinc, December c M 
m Producer and consumer — — — | | do. 
^ Government stockpile E И ____ do. 
| Consumption, refined zinc: ME NNNM 
Е Reported = do 
‚ Apparent’ сы 
" Price’ 
North American cents per pound 
London Metal Exchange, cash | do. 
World production: — — — р 
Mie — | Е Е | ЕТ thousand metric tons 
"Smelter Е С - _ | do. 


до. 


*Estimated. 'Revised. do. Ditto. 


| 2005 — m 2006 — 2007 : 2008 ИШЕ: 
748,000 721.000 803,000 178.000 736440 
720,000 699.000 769.000 748.000 710,000 
$1.070,000 — $2,450,000 $2,620,000 — $1.470,000 $1220.000 
195,000 * 113.000 121.000 125.000 94,000 
156,000 — 156000 157000 16100 — 197 
^. 351,000 269.000 278,000 286000 200% 
786.000 825,000 816.000 725.000 pe 
784 2.530 8,070 3,250 ч 
8,760 3,780 4,310 4,970 6. 
420 
156,000 383,000 271,000 63.200 b н 
700,000 895,000 758,000 125.000 d 
3,630 2.050 2.160 3,330 . 
49.00 
71,100 60.000 ' 55.000 ' 56.000 ' n 
45,100 15,300 7.130 7,490 
(КЮ 
70.0007 3% 
466,000 ' 501,000 " 436.000 ' | шт di Н 
1,080,000 1.190,000 ' 1,040,000 1,010, 
7191 
8.93 
67.11 158.89 154.40 i à 76.06 
62.66 148.53 147.03 85. 
10,000 10,300 11,000 | m eo pam 
10,300 ' 10,800" — 11400 5777 


' Data are rounded to no more than three significant digits, except prices; may not add to totals shown. 


2 5 . i ; 
Domestic production plus net imports, plus adjustments for Government and industry stock changes. 


"Special High Grade. Source: Platts Metals Week. 
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"The mines on this list accounted for more than 99% of recoverable U.S. zinc mine production in 2009. 


TABLE 2 
MINE PRODUCTION OF RECOVERABLE ZINC 


IN THE UNITED STATES, BY STATE! 


(Metric tons) 


Е State в | 2009 _ 
Alaska? 588,000 661,000 
Other 160000? — 49,600 * 
. Total 748,00 — 710,000 


! Data are rounded to no more than three significant digits; may not add 
to totals shown. 
?Data based, in part, on publicly available information. 
*Includes production from Idaho, Missouri, Montana, New York, 
Tennessee, and Washington. 
“includes production from Idaho, Missouri, Montana, Tennessee, and 


Washington. 


TABLE 3 
LEADING ZINC-PRODUCING MINES IN THE UNITED STATES IN 2009, IN ORDER OF OUTPUT' 


Rank | Mine "meu County and State р | Operator - Source of zinc 
| _ Red d Dog — = Northwest Arctic, AK Teck Alaska Inc. | Zinc- lead ore. 
2 Greens Creek Е u _ , Juneau, AK | Hecla Mining Со. | Zinc-silver ore. 
3 | _ Brushy Creek - rod Reynolds, MO. _ Doe Run Resources Cop. | Lead ore. 

4 | Lucky Friday — — | Зћозћопе, ID Hecla Mining Co. |^ Silver ore. 

5 Buick = | оп, МО Doe Run Resources Corp. Lead ore. — 
6 ___ Pend Oreille ДРИНИ Репа Oreille, М, МА | ~ Teck Washington Inc. " Zinc-lead ore. 
7 Fletcher | | Reynolds, МО _ ____Пое Run Resources Corp. _ Lead ore. m 
8 o o | Montana Tunnels | |... Jefferson, МТ MN | Apollo Gold Corp. __ Gold ore. 

9 ____ East Tennessee Zinc Complex! - 2 Jefferson and Knox, TN .  Glencore International AG | Zinc oe. — 
10 _ Viburnum (429 and 435) Washington and Iron, MO __ Doe Кип Resources С :еѕ Corp. D Lead ore 


2Соу, Immel, and Young Mines. In December 2009, Nyrstar NV (Brussels, Belgium) acquired the East Tennessee Zinc Complex 


from Glencore. 


TABLE 4 
REPORTED PRODUCTION OF ZINC PRODUCTS 


FROM ZINC-BASE SCRAP IN THE UNITED STATES' 


(Metric tons) 


© Products 2008 2009 
Redistilled slab zinc - SS _ 171 000 _ BTE ‚000 
Other zine metal products! 1,880. 1,540 
Zinc in chemical products W W 
Zinc d dust | i 26, 300 —— 22200 ‚200 


W Withheld to avoid disclosing company proprietary data. 
'Data are rounded to no more than three significant digits. 


"Includes electrogalvanizing anodes, remelt die-cast slab, 
and other metal alloys. 
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TABLE 5 
ZINC RECOVERED FROM SCRAP PROCESSED IN THE UNITED 
STATES, BY TYPE OF SCRAP! 


(Metric tons) 


KNEE ae 


Type of scrap: — 
_ New scrap: ae 
E Zinc-bae ——— 126,000 ' 82.900 
_ Copperbase | 121,000 ' 111,000 
_ Magnesium-base -— u 107* 100 
— — Teal | 246,000" _ 194,000 
Old scrap: | pM 
/— Zinc-base | | 83,300 70,000 
^ Copper-base ———— 9.020 ' 8,220 
| Aluminum-base | 582 ' 498 
/ Magnesium-base n таль WM 14 
Total ОИ 92,900 ' 78,800 
Grand total __ 339,000 273,000 
"Revised. 


! Data are rounded to no more than three significant digits; may not add 
to totals shown. 


TABLE 6 
U.S. REPORTED CONSUMPTION OF ZINC IN 2009, BY INDUSTRY USE AND GRADE' 


(Metric tons) 
| бреста! Кетен 
high High Prime and other 
Industry use grade grade  — western grades | Total 
Galvanizing —— 97,300 39,000 34,50 55.000 226,000 
Zinc-base alloys mE W W -- = 17,900 
Brass and bronze Н W W W a 45,500 
Other _ |. 16,100 W W - 17200 
теа ^ — 170000 46600 34600 55.000 306,000 


= Zero. 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 


!Data are rounded to no more than three significant digits, may not add to totals shown. 
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TABLE 7 
U.S. EXPORTS OF ZINC ORES AND CONCENTRATES, BY COUNTRY’ 


20088 о 


Е | 2009 
Quantity 


Quantity 


(metric tons, 


zinc content) (thousands) 


Value 


(metric tons, 


Value 


zinc content) (thousands) 


Aruba mM | $6 
Australia — -- -- 
Belgium — 53,000 35.200 
Canada 261,000 277,000 
Chile 73 70 
China 69,900 57,200 
Denmark -- -- 
El Salvador И -- -- 
Finland о 39.600 25.200 
Germany 33,600 35,600 
India MN 68 114 
Israel о 29 19 
Italy | | 12 
Japan m 119,000 66,700 
Korea, Republic of _ 116,000 85.200 
Mexico _ | Е -- -- 
Рапата ЕН m -- -- 
Saudi Arabia 9 15 
Spain Е 32.600 14,900 
Suriname _ | 7 B -- -- 
United Kingdom — — 6&8 78 
Total о 725,000 598,000 
-- Zero. 


27,400 819,500 
27,400 25,600 
226,000 151,000 
44,900 43,900 
5 3 

3 12 
26,500 26,600 
6.090 4,330 
104 90 
42,700 40,500 
79,600 59,600 
189,000 167,000 
12 15 

(2) 3 
116,000 118,000 
| 4 

46 26 
___ 785,00 656,000 


‘Data are rounded to no more than three significant digits; may not add to totals shown. 


?Less than У; unit. 


Source: U.S. Census Bureau. 


TABLE 8 
U.S. EXPORTS OF ZINC COMPOUNDS' 


2008 2009 


Quantity IS Е Quantity 


(metric tons, Value (metric tons, 


Value 


gross weight) (thousands) __ gross | weight) (thousands) 


Chromates of zinc or of lead | 17 $157 56 $293 
Lithopone | _ 350 100 — 66 — 3,000 
Zinc chloride о пао — по —— 1800 2750 
Zinc oxide 39900 — 61700 — 17,30 31,00 
Zinc sulfate STB 79 — 109 _ 160 
Zinc sulfide — 6850 10300 4,510 — 8720 
"Revised. mM 


‘Data are rounded to no more than three significant digits. 


Source: U.S. Census Bureau. 
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ТАВГЕ 9 


U.S. IMPORTS FOR CONSUMPTION OF ZINC COMPOUNDS' 


aM ИЕ 
Quantity Quantity 
(metric tons, Value (metric tons, Value 
EE oe ee weight) ^ (thousands) _ Bross weight) _ (thousands) 
Chromates of zinc or of lead EE 298 o 51 OL _____ 32-.. M 
Lithopone — маво 198 — 1.550  — 1520 
Zinc chloride Е 2222462 __ 1780 — |. 249 М“ 
Zinc oxide Ea u 114,000 Е 192000 — 69200  _ 98,500 
Zinc sulfate _ 41900 __ 45700 — ~ 31700 2000 
Zinc sulfide te ee 2,450 = T MEME 9% 
! Data are rounded to no more than three significant digits. 
Source: U.S. Census Bureau. 
TABLE 10 
ZINC: WORLD MINE PRODUCTION, BY COUNTRY"? 
(Metric tons, zinc content of concentrate and direct shipping. unless otherwise specified) 
^ camy ^ ^^ aos _ 2% Wu МИКС = 
Algeria | 4,412 ' 572 ' -- = 
Argentina 30.227 29,808 27,025 30,349 ' 
Armenia — — Е 3.000 2,932? 2,585? 4,200 
Australia _ 2 1.367.000 1.362,000 1,514,000 1,519,000 ' 
Bolivia — — u [58,582 172,747 214.053 ' 383,618 
Bosnia and Herzegovina" 3,000 1.000 2.000 5.000 ' 
Brazil i D 170.659 185.211 193,887 173,933 
Bulgaria — _  __ 17,500 13.476 ° 12.206 ° 12,200 
Burma —— Ка С 78 46 10 20 
Сапада s Е 666.654 637,956 622,985 716.078 
DUE = m = 28.841 36,238 36,453 40,519 
Ching 2,550,000 2,840,000 3,040,000 3,200,000 
Congo (Kinshasa) 7,588 16,831 18,500 18.000" 
Finland  ; ___ 40,500 35,700 38,900 27,800 
Georgia’ » А т ==“ 
Ое EE | 1,300 16.414 19,549 22,694 
Guatemala 55 6 000 20,000 14,000 
Honduras Е 42,698 37,646 29,211 28.462 
ae o Dou И == 477,100 501,700 538,900 613,600 
E " | | 167,000 164,000 100,000 100,000 
i and Б 429.464 425,756 400,898 398.158 
27 2 = с __ 41,452 7,169 -- Е 
jw Ue СЕ ЛИ 364,300 404,600 446.000 459,000 
ео _ 65,000 85,000 95,000 65.000 
Korea, Republic of 7] 16 4067 ' 3.672 ' 
Kosovo” НЕ SIT | г 4.900 ' 
е РРО 430 2,230 : 2.460 , 
Laos 1.100 у 
т + 3,410 1,100 1,100 И 
1а 
Мехісо | = г. 1 1.000 24,000 | 29,000 
EE i 476,307 432341 426.509 391,306 
Mongolia | 71.800 ' 
M BE 11.400 54,850 77,350 . 
oe 96,900 
NE. 128,000 95.000 57,700 ; 
Namibia r 8.319 | 
D РВИ ВАЛЕ 69,368 55,455 46,335 35, 
Peru r 602,597 
NU 1,201,671 1.203364 ' 1,444,381 1,097, 
Philippines 77 1619" 
90 - = 7,364 B lom 
See footnotes at end of table. -—- —— - — 55 EM M 
м 
XN 
VEY MINERALS d 
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ТАВГЕ 10—Сопипџед 
ZINC: WORLD MINE PRODUCTION, BY COUNTRY"? 


(Metric tons, zinc content of concentrate and direct shipping, unless otherwise specified) 


| : Country __ 2005 — 2006 2007 2008 2009 
Poland —— aa 135,00 — 126,000 124,000 — 125,000 100,000 © | 
Portugal СП | E 7,505 24,380 39,254 ' 501 
Romania __ 13,784 8.052 1,000 € - 
Rusif о uM u 180,000 190,000 185,000 204,000 225,000 
Saudia Arabia — č T 983 716 3,663 4,500 * 
Serbia MOM 1,000 ' 2,000 1,000 1,000 * 1,000 * 
South Africa - MEN 32.112 34,444 30,859 ' 29,002 ' 28,159 
Spain ME s = = 2 6,500 € 
Sweden | и 215,691 210,029 214,576 188,048 ' 192,538 
Thailand — 47,250 32,100 ' 32.921 ' 17,811 ' 34,000 
Tunisia = | NN 15.889 РА = = E 
Turkey | | uM 56,000 59,000 71,000 73,000 76,000 © 
UnitedStaes —— 748,000 727,000 803,000 778,000 736,000 
Vietnam’ е5 48,000 45,000 46,000 45,000 45,000 
то] ||| m 10,000,000 10,300,000 — — 11,000,000 11,600,000" 11,200,000 — 


"Estimated. "Preliminary. ‘Revised. -- Zero. 
! World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
?Table includes data available through July 7, 2010. 

"Reported figure. 

*Data are for fiscal year ending March 31 of the following year. 

*On February 17, 2008, the Kosovo Assembly declared independence from Serbia. 

Does not include ores sent to solvent extraction-electrowinning plant. 

"Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
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TABLE 11 
ZINC: WORLD SMELTER PRODUCTION, BY COUNTRY"? 


(Metric tons) 


————— 


Country’  — 200 2006 2007 2008 PE 
Algeria, primary’ 32,000 4 30,000 30,000 30.000 — 
Argentina: _ 0 

_ Primary ПН 37,460 42,584 42,876 39,479" 4000" 
Secondary Н 2.997 3,407 3,430 3,158 ' 3 
Total | 4045] 4594 46306. 42,6377 400" 
Australia: NP СЕ СЕС 
_ Primary’ MM 457,300 463,000 502,000 499,000 52500 
© Secondary. 6.000 ' 6,000 ' 6.000 ' 6, Q0' _ 60 _ 
а 463,300'  46900' 508,000" 505,000" — 5319 - 
Belgium, primary | nmm 257,000 * 251,000 241.000 251,000' — 2600 
Brazil, primary ЕЕ 267,374 272311 ' 265,126 248874' — 2500" 
Bulgaria, primary and secondary 92,077 95,341 99,992 102,000' 92% 
Canada, primary _ EMEN 724.035 824,464 802,103 764312 68558 
China, primary and зесопдагу“ С 2.780.000 3.170,000 3,740,000 4,000,000 4,360.00 
Czech Republic, secondary BEEN 250 250 250 250 2% 
Finland primary ———— 281,904 282,238 305,543 297,722 29:00 
France, primary 0 267,524 127,777 129,110 117,861 10100 
Germany, primary and se secondary _ 344.891 342,566 294,735 292,284 — 1999 
India: 
Primary OOOO 266,200 420,900 430,800 545.800 5600®' 
Зесопдагу“ 95 23000 - 23,000 23,000 200. 75. 
_ Total 7C 77 39200 443900 45380 560 0 
Iran“ m 120,000 140,000 90,000 100,000 _ 10000 
Italy, primaryandsecondanf ————————- 121,000 109,000 109,000 100,000 1000 _ 
Japan: t 
Primary _ m Е 536,768 504,532 ' 501,135 509,717" 51500 
_ Secondary 138.453 148,715 137,560 Е. ЛЕ. 
Total - | вол — 653241' 638.695 632,576" ps 
Kazakhstan, pi primary and secondary m 364,821 364,821 358,226 365.561 pp 
Korea, , North, primary ; and secondary 72.000 72.000 75,000 75,000 А т "E 
Korea, Republic af primary 644,828 662,521 690,000 ' T9890 pe 
Kosovo, primary! Е = РЕ -- Е "PI 
Mexico, Роу _ = 327,205 279,734 321,932 305,409 | Н 400 
Namibia — 132,800 129,900 150,080 иа NI 
Netherlands, primary 224,549 238,274 224,838 man T 
Norway, primary —— 151,285 160,670 157,027 n 119.234 
Рега, ритагу | 163,603 175,250 162,375 190328 140,000 
Poland, primary and secondary 137,300 134,000 142,000 а | 
Portugal, . secondary" Е 2.000 = а 62 am? 1.000 
Romania, primary and secondary 57,000 * 43,705 58.342 Е 000 225,000 
Russia, primary and secondary" 220,000 240,000 260,000 BS Р 6 
Serbia, primary and secondary? 1.800 “8 15,000 * = к 67.000 
South Africa, primary 102,000 90,000 101,000 456.050 500.776 
Spain, primary and secondary Е 506,230 507,440 494,090 10775 3! 100,000 
Thailand, primary - | __ аб лю эз IT 
United States: 125,000 us 
_ Primary 195.000 * 113.000 121,000 161,000 109 
_ Secondary 156000 — 1564 000 157,009... eue de UN AT 050 
Total 351000 __ __ 269,0 9,000 — 2780000  —- 77 
See footnotes at end of table. | 
sve 
84.10 
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TABLE 11—Сопипџед 
ZINC: WORLD SMELTER PRODUCTION, BY COUNTRY"? 


Country’ 2005 2006 2007 2008 | 2009 
Uzbekistan primary — ~ 35,030 45,000 * 71,800 70,445 40,000 * 
" Grandtotal ——— ND 10,300,000 ' 10,800,000 ' 11,400,000 ' 11,700,000 * — 11,400,000 
С Of which: | I 
” Primary - | 5,030,000 ' 5,080,000 5,200,000 ' 5,310,000" 4,880,000 
^. Secondary _ ЕО З 329,000 ' 337,000 ' 327,000 ' 315,000' 269,000 
© Undifferentiated mE 4,950,000 5,360,000 5,870,000 6,100,000' 6,230,000 


*Estimated. Preliminary. ‘Revised. -- Zero. 

'World totals, U.S. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown. 

Wherever possible, detailed information on raw material source of output (primary—directly from ores, and secondary—from scrap) has been 
provided. In cases where raw material source is unreported and insufficient data are available to estimate the distribution of the total, that total 
has been left undifferentiated (primary and secondary). To the extent possible, this table reflects metal production at the first measurable 

stage of metal output. Table includes data available through June 23, 2010. 

*In addition to the countries listed, Israel also produces small amounts of secondary zinc, but available information is inadequate to make reliable 
estimates of output levels. 

“Reported figure. 

“Excludes zinc dust. 

Оп February 17, 2008, the Kosovo Assembly declared independence from Serbia. 

"Special high-grade electrowon cathodes from Anglo American plc's Skorpian solvent extraction-electrowinning plant. 

*Montenegro and Serbia formally declared independence in June 2006 from each other and dissolved their union. 
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ZIRCONIUM AND HAFNIUM 


By Joseph Gambogi 


Domestic survey data and tables were prepared by Connie Lopez, statistical assistant, and the world production table was 


›герагед by Linder Roberts, international data coordinator. 


[п 2009, global economic conditions continued to depress zircon 
'onsumption. In response to decreased demand, zircon producers 
‘urtailed production and delayed some expansion programs. 

World production of zirconium mineral concentrates in 2009, 
xcluding U.S. production, was about 1.16 million metric tons 
Mt) compared with 1.28 Mt in 2008. The primary source of 
'irconium was the mineral zircon (ZrSiO,) principally found in 
ieavy-mineral sands. A relatively small quantity of zirconium 
vas derived from the mineral baddeleyite, a natural form 
f zirconium oxide (ZrO,) produced from a single source at 
&ovdor, Russia. In 2009, the leading producers of zircon were 
Australia and South Africa. Zircon is also the primary source 
Xf hafnium; zirconium and hafnium are contained in zircon at a 
atio of about 50 to 1. The leading producers of zirconium and 
iafnium metal were France, Russia, and the United States. 

Because of economic conditions, U.S. production of milled 
'ircon decreased significantly compared with that of 2008. The 
Jnited States remained a net exporter of zirconium ore and 
:oncentrates. U.S. exports of zirconium ore and concentrate 
lecreased by 6%, and imports of zirconium ore and concentrates 
lecreased by 58% compared with those of 2008. With the 
'Xception of prices and referenced data, all survey data in this 
'eport have been rounded to no more than three significant digits. 
l'otals and percentages were calculated from unrounded numbers. 


Production 


Zircon is a coproduct of the mining and processing of heavy- 
nineral sands for the titanium minerals ilmenite and rutile. 

n 2009, U.S. producers of zircon were DuPont Titanium 
fechnologies (DuPont) (a subsidiary of E.I. du Pont de Nemours 
& Co.) and Iluka Resources, Inc. (a subsidiary of Australian 
:ompany Iluka Resources Ltd.). DuPont produced zircon 

тот its heavy-mineral sands operation near Starke, FL. Пика 
одисед zircon from its heavy-mineral sands operations at 
stony Creek, МА. 

Data for zirconium and hafnium manufactured materials 
vere developed by the U.S. Geological Survey (USGS) from a 
voluntary survey of domestic operations. Of the 41 operations 
surveyed, 20 responded. Data for nonrespondents were estimated 
on the basis of prior-year levels adjusted for the effect of 
*conomic conditions. Domestic production of milled zircon was 
38.400 metric tons (t). Domestic production of zircon concentrate 
n 2009 decreased compared with that of 2008. Insufficient data 
were available to determine stocks of zircon and zirconium oxide 
as well as production of zirconium oxide (table 1). 

Data for zircon concentrates were developed from a second 
"oluntary survey of domestic mining operations. The two 
lomestic zircon producers responded. Data on domestic 
»roduction and consumption of zircon concentrates were 
withheld to avoid disclosing company proprietary data. 
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Iluka commenced mining at its Brink deposit in Virginia 
to support the continued operation of its Stony Creek mining 
operations. The Brink deposit is about 48 kilometers south of the 
Stony Creek mining operations. The development of the Brink 
deposit was expected to extend the life of the Virginia operations 
to 2015. At Green Cove Springs, FL, Iluka ceased reprocessing of 
stockpiled tailings (Iluka Resources Ltd., 2010, p. 2, 44). 

U.S. producers of zirconium and hafnium metal were ATI Wah 
Chang (an Allegheny Technologies, Inc. business unit) in Albany, 
OR, and Western Zirconium (a subsidiary of Westinghouse 
Electric Co.) in Ogden, UT. Milled zircon (flour) was produced 
from zircon sand by at least five companies, and zirconium 
chemicals were produced by about a dozen companies. 

Wah Chang was increasing its zirconium sponge production 
and vacuum arc remelting (VAR) capacity at its Albany facility. 
The company cited anticipated growth in consumption in the 
chemical processing industry and nuclear energy industries as the 
motivation to increase capacity. In the nuclear industry, zirconium 
and hafnium alloys are used in nuclear fuel cladding and structural 
components (Allegheny Technologies Inc., 2010, p. 3). The 
additional capacity was expected to increase domestic zirconium 
sponge capacity to about 5,800 metric tons per year (t/yr). 

Westinghouse Electric Co. formed an agreement with the 
State Nuclear Power Technology Со., Ltd. (SNPT) to construct 
a nuclear-grade zirconium sponge plant at Nantong, Jiangsu 
Province, China. The plant was expected to supply nuclear-grade 
sponge to Westinghouse’s Western Zirconium Plant in Ogden and 
the market in China. SNPT expected to produce up to 1,000 t/yr 
of nuclear sponge within 3 years (World Nuclear News, 2009). 

Industrial Minerals Corp. (IMC) received a mining permit 
from Oregon Department of Geology and Mineral Industries 
for its Coos Bay, OR, heavy-minerals project. Once financing is 
secured, IMC expected to begin producing chromite, garnet, and 
zircon within a year. Estimated proven ore reserves at Coos Bay 
were 7.9 Mt with a heavy-mineral grade of 21.5% and zircon 
grade of 0.4% (Industrial Minerals Corp. Ltd., 2009, р. 4, 12). 


Consumption 


Major end uses of zircon were ceramics, zirconia and 
zirconium chemicals, and foundry and refractories. Global 
consumption of zircon was estimated to be 0.99 Mt in 2009, 
significantly less than the estimated 1.3 Mt consumed in 2008 
(Mineral Sands Report, 2010b). According to a leading zircon 
producer, the leading end uses for zircon in 2008 were ceramics 
(54%), zirconia and chemicals (15%), refractory (14%), and 
foundry and casting (14%) (Porter, 2010, p. 8). Zircon is also 
used as a natural gemstone and may be processed to produce 
cubic zirconia, a synthetic gemstone and diamond simulant. 

Zirconium metal is used in corrosive environments, nuclear 
fuel cladding, and various specialty alloys. The principal uses 


85.1 


of hafnium were in high-temperature ceramics, nickel-base 
superalloys, nozzles for plasma arc metal cutting, and nuclear 
control rods. 

Zirconium oxide exhibits high light reflectivity and good 
thermal stability and is primarily used as an opacifier and 
pigment in glazes and colors for pottery and other ceramic 
products. Yttria-stabilized zirconia (YSZ) was used in the 
manufacture of oxygen sensors that control combustion in 
automobile engines and furnaces. YSZ was also used in the 
manufacture of a diverse array of products, including cubic 
zirconia, fiber optic connector components, refractory coatings, 
and structural ceramics. У 52. was used in dental applications, 
such as bridges, crowns, and inlays, because it has two to three 
times the fracture resistance and 1.4 times the strength of similar 
alumina products. 

Zircon, used for facings on foundry molds, increases 
resistance to metal penetration and gives a uniform finish to 
castings. Milled or ground zircon was used in refractory paints 
for coating the surfaces of molds. In the form of refractory 
bricks and blocks, zircon was used in furnaces and hearths 
for containing molten metals. Glass tank furnaces use fused- 
cast and bonded alumina-zirconia-silica-base refractories. 
Baddeleyite is used principally in the manufacture of alumina- 

zirconia abrasive and in ceramic colors and refractories. 

Ammonium- and potassium-zirconium carbonates were used 
as paper and board coatings or insolubilizers for high-quality 
print performance. Zirconium chemicals were also used in inks 
to promote adhesion to metals and plastics and as crosslinkers in 
polymers and printing inks. 

Because of its low thermal neutron absorption cross section, 
hafnium-free zirconium metal is used as cladding for nuclear fuel 
rod tubes. Hafnium is used in nuclear control rods because of 
its high thermal neutron absorption cross section. Commercial- 
grade zirconium, unlike nuclear grade, contains hafnium and was 
used in the chemical process industries because of its excellent 
corrosion resistance. Hafnium metal also is used as an alloy 
addition in superalloys. The French zirconium metal producer 
Cezus (a subsidiary of Areva NP) estimated the global zirconium 
metal consumption to be about 5,000 t (Desai, 2009a). 


Prices 


Despite a significant reduction in consumption, prices of 
zirconium ores and concentrates increased in 2009. At yearend, 
the published price range of standard grade, bulk, free-on-board, 
Australian zircon was $880 to $900 per metric ton, up from 
$725 to $800 per ton at yearend 2008 (table 2). The unit value of 
imports also increased. Although the import volume decreased 
by 58%, the average unit value of imported zirconium ore and 
concentrates was $1,190 per ton in 2009, a 35% increase from 
that in 2008. Increased prices appeared to indicate a recovery in 
demand in the second half of the year. 

No published prices were available for zirconium metal. In 
2009, the average unit value of imported unwrought zirconium 
including sponge and powder from France was $51.50 per 
kilogram, a 27% increase from that in 2008. The average unit 
value of imported unwrought hafnium including sponge and 
powder from France was $472 per kilogram, a 110% increase 
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from that in 2008. 


Foreign Trade 


In 2009, Australia (56%) and South Africa (35%) supplied 
most of the imports of ores and concentrates, and the United 
States remained a net exporter of zirconium ore and concentas 
(table 4). Net exports of zirconium ore and concentrates 
increased significantly, reflecting the sharp decrease in dors: 
consumption (table 3). The majority of zirconium metal ка 
exported in wrought products classified as "Other zirconiu т 
the Harmonized Tariff Schedule category 8109 90.0000 Becas 
of weak economic conditions, imports of zirconium and han 
metal were less than 1,000 t. Imports of zirconium and hamt 
metal decreased by 5% and 58%, respectively, compared wit 
those of 2008. Imports of germanium and zirconium oxides 
decreased significantly, with China (50%) as the leading mp 
source of oxides. Because of weakening demand in the steel 

industry, domestic imports of ferrozirconium alloys plummeted 
to 0.249 t in 2009 from the 129 t imported in 2008. In Кї 
2009, all ferrozirconium imports originated from Brazil. 


World Review 


Excluding U.S. production, world production of diu | 
mineral concentrates in 2009 was about 1.16 Mt. às gt 
compared with revised 2008 data (table 5). Australi an um 
Africa supplied about 75% of all production outside ii Й 
States. China was (ће leading consumer. Based on mela pnt 
content, world reserves of zirconium and hafnium bs | 
to ђе 56 Mt and 660,000 t, respectively. In 2009, id 
producers idled or curtailed mine production. B | 
development continued but several projects were а E 
Major zircon producers were Iluka, Richards en rhe Na 
Billiton plc/Rio Tinto plc), Exxaro Resources | ып 
Titanium Dioxide Co. Ltd. (Cristal Global), an qn 

Australia. —lluka began production of zircon d a 
Ambrosia Mine in the Eucla Basin, South pod vd 
mine life of more than 10 years. rpm 
produce approximately 2.8 Mt of zircon. In Wesen wo 
Mt of ilmenite (Iluka Resources Inc., 2009 m RE 
Пока idled its Eneabba Mine because of Em M 
the opening of the Jacinth-Ambosia њи НА separation pt 
the process of upgrading the Narngulu mi hart 


the Jac! 
to process heavy-mineral concentrate from 


C., 0092). ef 
concentration plant (Iluka Resources In И, 


logy ОГ, 
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Minerals Business Unit produced S pd 
chemicals from ore extracted from А une 
zircon-rich mineral deposit near ds s ipm: ; 
In 2009, Alkane Resources was renning “erica 
niobium-tantalum, rare earth, an s 2000 m 
concentrates (Alkane кане | ә | 

tralian Governmen | 
доор plan for the o о oria AST! ш 
minerals deposit in the Murray i Fan 
produce heavy-mineral e d 
the concentrate through a mine 
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‘Astron Ltd., 2009, p. 6). According to Astron, the deposit contained 
an indicated and inferred resource of ilmenite (8.5 Mt), leucoxene 
5.4 МО, zircon (5.2 Mt), and rutile (1.2 Mt) (Astron Ltd., undated). 
Australian Zircon NL’s suspended mining activities at its 
Mindarie operation in South Australia, and the company went into 
administration to obtain relief from its creditors. During 2009, the 
company continued a feasibility study of the WIM150 deposit and 
эгодисе4 ilmenite, rutile, and zircon from previously mined ore 
hrough yearend (Mineral Sands Report, 2009a). Although no data 
were available for 2009, in 2008, the Mindari operation produced 
абош 6,000 t of zircon (Geoscience Australia, 2009, p. 48). 
| Mintech Chemical Industries Pty. Ltd. acquired Doral Specialty 
-hemicals Pty. Ltd. (DSC) from the Doral Group. DSC’s assets 
'ncluded zircon-based pigments mixing and zircon milling 
гараспу as well as a zirconium chemicals operation in Kwinana, 
Western Australia, which was idle since 2008. Doral retained 
»wnership of its heavy-mineral mining operations near Picton, 
Western Australia, and fused zirconia and alumina operations in 
Rockingham, Western Australia (Industrial Minerals, 2009). 
! |n May, Unimin Australia Ltd. acquired Consolidated Кише 
ла. (CRL) from Iluka. In 2009, the CRL Mine on North 
stradbroke Island, Queensland, was estimated to contain 3.2 
Ut of heavy-minerals with a heavy-mineral suite containing 
Imenite, rutile, and zircon (Mineral Sands Report, 2009c). 
Gunson Resources Ltd. completed a feasibility study for its 
f oburn heavy-minerals project in Western Australia. The project 
vas ready to proceed to the mine development stage and was 
expected to have a life of 23.5 years. Most of the revenue from 
he proposed mine was expected to be from zircon production 
‚ Mineral Sands Report, 2010a). 
y Matilda Zircon Ltd. was developing zircon-rich heavy- 
ninerals deposits in the Tiwi Islands, Northern Territory. In 
009, the Tiwi Islands operation included a 150-metric-ton- 
эег-һоиг concentration plant but did not include a separation 
plant. A new mine at the Lethbridge deposit, Melville Island, 
„vas expected to be in production by mid-2010. Although 
10 production data were available for 2009, in 2008, the 
гім Islands operation produced 46,000 t of heavy-mineral 
;oncentrate grading 50% zircon that was shipped to China 
Matilda Zircon Ltd., 2009a, b). 
4 Canada.— Sustainable Development Technology Canada 
warded Titanium Corp.'s “Creating value from waste" project 
24.9 million in funding. The award was expected to promote 
echnologies that recover bitumen and heavy minerals including 
Arcon from oil sands tailings. Consortium members of the 
огојес! included Sojitz Corp., Syncrude Canada Ltd., Titanium 
orp., and the Government of Alberta (Titanium Corp., 2009). 
у China.—As a leading producer of ceramic tiles, steel, and 
irconium chemicals, China was estimated to consume about 40% 
of the total global zircon consumed. Zircon consumption growth 
`n China from 1990 to 2008 was estimated to be 17.2%, and tile 
"тодиспоп primarily supported domestic uses (Porter, 2010, р. 7). 
У In 2009, zirconium chemical production capacity in China was 
' Stimated to be 200,000 t/yr, and about 90% of production was in 
ле form of zirconium oxychloride (Mineral Sands Report, 20095). 
! Hainan Taixin Minerals Co. Ltd. acquired mining rights to 
: heavy-mineral deposit near Wanning City, Hainan Province. 
· ће deposit was reported to have a proven reserve of zircon (0.5 
At) and ilmenite (2.24 Mt). While granting the mining rights, 


* IRCONIUM AND HAFNIUM—2009 


the Provincial government stipulated that the company would be 
required to produce added-value products beyond ilmenite and 
zircon concentrates (Mineral Sands Report, 20094). 

India —India’s Department of Atomic Energy commissioned 
zirconium oxide and zirconium sponge capacity at its zirconium 
complex in Pazhayakayal, Tamil Nadu. About 500 t/yr of 
zirconium oxide capacity via solvent extraction and 250 t/yr of 
zirconium sponge capacity via Kroll reduction were being added 
primarily for use in nuclear applications. The expansion was 
expected to raise India’s total zirconium sponge capacity to 650 t/ 
yt from 400 t/yr (Indian Department of Atomic Energy, 2010, p. 4). 

Indonesia.—In September, Matilda Zircon entered into a 
memorandum of understanding with PT Makmur Santosa Energi 
to develop zircon-rich areas in Kalimantan. Pending the results 
of a due diligence study, Matilda Zircon planned to relocate 
its heavy-mineral concentration plant from Sampit to central 
Kalimantan. The Sampit concentration plant was reported to 
have a capacity of 7,000 t/yr of heavy-mineral concentrate 
containing about 64% zircon. Once relocated, the plant was 
expected to produce up to 12,000 t/yr of heavy-mineral 
concentrate (Matilda Zircon Ltd., 2009a). 

Кепуа.— т August, the Jinchuan Group Ltd. entered into an 
understanding with Tiomin Resources Inc. wherein Jinchuan 
was to acquire 70% of Tiomin Kenya Ltd. (TKL) mineral 
sands project; however, in October, Jinchuan terminated the 
agreement. At yearend, Tiomin abandoned plans to develop the 
deposit and wrote off all the costs associated with the Kwale 
project. Subsequent to yearend, Tiomin changed its name to 
Vaaldiam Mining Inc. (Vaaldiam Mining Inc., 2010). 

Mozambique.—BHP Billiton completed a prefeasibility study 
of the Corridor Sands heavy-minerals project. BHP concluded 
that the results of the study did not warrant further development 
of the project (BHP Billiton Ltd., 2009, p. 33). The Corridor 
Sands project was based upon 10 deposits near Chibuto in 
southern Mozambique. Previously, total resources of ore were 
estimated to be 14 billion metric tons, with the largest deposit 
containing about 300 Mt of ilmenite. 

Russia. —ARMZ Uranium Holding Co. was developing 
the Lukoyanovskoye heavy-minerals sands deposit near 
Nizhny Novgorod. ARMZ planned to commission a mine and 
processing plant with the annual capacity to process up to 1.5 
billion metric tons per year of ore sands by 2014. According 
to the Russian classification system, ore reserves in categories 
“СТ” and "C2" were estimated to be 30 Mt containing about | 
Mt of titanium in the form of ilmenite, leucoxene, and rutile and 
more than 350,000 t of zirconium oxide in the form of zircon. 
ARMZ planned to supply mineral concentrates to OJSC TVEL 
(ARMZ Uranium Holding Co., 2009). 

Senegal.—A feasibility study of Mineral Deposits Ltd.'s 
Grande Cote deposit was underway in 2009. The study was 
expected to be completed in 2010 and was to include updated 
capital costs, circuit model test work, financial modeling, 
geological block modeling, hydrological modeling, and mine path 
design (Mineral Deposits Ltd., 2010b). The company planned to 
produce up to 75,000 t/yr of zircon and 600 tyr of ilmenite for 
mine life of more than 25 years (Mineral Deposits Ltd., 2010a). 

South Africa.—In April, Foskor Zirconia Pty. Ltd. temporarily 
suspended its fused zirconia operations because of weak demand 
from the steel industry; however, by May, the operation was 
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restarted with a more diverse product line directed toward wear 
applications and the glass industry. In 2008, Foskor Zirconia 
was acquired by Carborundum Universal Ltd. and increased 
its production capacity to 4,500 t/yr from 3,750 Џуг of calcia- 
stabilised and monoclinic zirconia (Mining Weekly, 2009). 
Vietnam.—In an effort to assist the domestic mining industry, 
the Government of Vietnam temporarily lifted a ban on exports 
of titanium and zirconium mineral concentrates. Producers were 
permitted to export from mid-2009 through the end of 2010. The 
ban had been imposed to encourage the production of value- 
added products. In 2008, the export tariff for zircon ore was 
raised to 20% from 15% (Mineral Sands Report, 2009e). 


Outlook 


Growth in the consumption of zirconium mineral concentrates 
was expected to increase with demand from consumers such as the 
ceramics, metals, and chemicals industries. Because the use of these 
materials is pervasive in the global economy, economic growth 
may be used to reflect trends in zirconium consumption. The 
International Monetary Fund projected that world economic growth 
would be about 4.5% in 2010 and 4.25% in 2011. China was 
expected to lead global economic growth with 10.5% in 2010 and 
9.6% growth expected in 2011. The U.S. economy was projected to 
increase by 3.3% in 2010 and 2.9% in 2011 (International Monetary 
Fund, 2010). Over the longer term, the Bureau of Labor Statistics 
projected the U.S. gross domestic product to average 2.4% growth 
annually from 2008 to 2018 (Wyatt and Byun, 2009). 

Since 2007, several new mines were bought online in 
Australia, Mozambique, and South Africa ensuring adequate 
global supply for several years. However, beyond 2013, new 
mine capacity may be required to meet increased consumption. 
The stockpiling and destocking of mineral concentrates by 
consumers, producers, and distributors will continue to influence 
the price and short-term availability of supply. 

Global! demand for nuclear powerplants was expected to 
increase future demand for zirconium and hafnium metal. 
According to the World Nuclear Association, on a global 
basis, 47 nuclear powerplants were under construction in June 
2009, and another 133 were planned. Although the amount of 
zirconium metal varies, boiling water reactors were estimated 
to contain on average about 44 t of zirconium, and pressurized 
heavy-water reactors require about 12.5 t. Zirconium metal 
consumption was projected to reach 6,500 t by 2015, a small 


fraction of the global consumption of zirconium mineral 
concentrates (Desai, 2009b). 
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TABLE 1 
SALIENT U.S. ZIRCONIUM STATISTICS! 


(Metric tons) 


Stocks, December 31, dealers and consumers' _ 5. 6,100 
Zirconium oxide: 
| Production __ | | NEM Е КЕ а AUD 
Exports? | «22. Неи 2,260 
| Imports for consumptions® =. See. а 85 3,160 
' Consumption, apparent? E mM p m PERPE ai 
! Stocks, December 31, producers _ | _ 2,210 /—— 


Zirconium; unwrought powder, waste апд ѕсгар, other: - 


Exports — m . 1970. 
Imports | | 1,020 


Ferrozirconium: 
Exports 
Imports. 


Hafnium, unwrought powder, waste and sc scrap, other, imports | 


МА Not available. W Withheld to avoid disclosing company proprietary data. 
Data are rounded to no more than three significant digits. 
“Includes insignificant amounts of baddeleyite. 


| 200 207 оов 2009 

wo W | W w 

|. 5000 64.60 61500 — 38,400 
76,300 66200 42.100 396007 
36200 - 20,000 34,400 14,400 

O Ww м | W 

20 17600 __ 18,000 26600 мА 

Е 21,700 25,600 18,100 МА 
о 3.340 240 — — 290 — 3050 _ 
_ о — 3140 $060 — 280 
24,200 _ 26900 | 20,400 17,300 7 

1360 1880 1670 M 

1880 — — 241600 — 2.670 2.300 
00278. 24 1,030 - 91: 

ар 259 __ 316 566 
196 400 — 129 (8) 

4 4 12 5 


"Defined as production plus imports for consumption minus exports plus or minus Government shipments. 


3SEscludes foundries. 

"Excludes intermediate oxides associated with metal production. 
^Includes germanium oxides and zirconium dioxides. 
, Excludes changes in inventories. 

Less than % unit. 
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ТАВГЕ 2 
PUBLISHED YEAREND PRICES OF ZIRCONIUM MATERIALS 


(Dollars per metric ton) 


РИЧИ | Material 


| mM одов 209 
Baddeleyite, contract price, cost, insurance, and freight main European port: _ 
_ Refractories/abrasive grade. 


пре _ ____2,500340 _ 25003310 
Ceramic grade (98% zirconium oxide and hafnium oxide) —— | EE Е 3000-3300 — 3,000-3,300 
Zircon: —— | | | E "Du | -___-- E EM MN M LM 
Domestic, standard-grade, bulk 175-800 800-860 
_ Australian, standard-grade, free on board, bulk _ Е и и 725-820. | 880-40 
Zirconia, fused, monoclinic, refractory/abrasive — _ СЕ BONN NA . 4100-4900 
NA Not available. | DIEN i 


Source: Industrial Minerals. 


ТАВГЕ 3 


U.S. EXPORTS OF ZIRCONIUM, BY CLASS AND COUNTRY! 


Class and country 
Ore and concentrates: 
Belgium 
Brazil 
Canada 
Colombia 
Germany 
Italy 
Japan 
Korea, Republic of 
Mexico 
Netherlands 
United Kingdom 
Other 
Total 
Ferrozirconium: 
Canada 
Costa Rica 
Guatemala 
Mexico 
Nicaragua 
Other 
Total 
Unwrought zirconium, powders: 
France 
Germany 
Japan 
Mexico 
Russia 
United Kingdom 
Other 
Total 
Zirconium waste and scrap: 
Canada 
France 
Germany 
Japan 
Netherlands 
Sweden 
United Kingdom 
Other 
Total 
Other zirconium: 
Canada 
China 
France 
Japan 
Korea, Republic of 
Spain 
Sweden 
Other 
Total 


‘Revised. -- Zero. 


HTS? 
2615.10.0000 


7202.99.1000 


8109.20.0000 


8109.30.0000 


8109.90.0000 


|. 2008 


Quantity 
(metric tons) mE 


2.530 
2,920 
2,560 
1,550 
2.090 
355 
2,040 
1,090 
9,860 
11,200 
2,070 
3,840 ' 


_ 200 — 


42.100 ' 


167 


Ж КЕЕ 
Data are rounded to no more than three significant digits; may not add to totals shown. 
"Harmonized Tariff Schedule of the United States. 


Source: U.S. Census Bureau. 
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Value Quantity 

(thousands) (metric tons) _ 

$2,940 6,580 

4,070 188 

2,700 1,770 

2.000 697 

2.980 870 

395 156 

4.060 11.600 

3,130 2.320 

7.000 4,010 

9.590 9 

4,870 1,540 

7,420 | 9,830 
51.100 39.600 _ 

167 54 

51 20 

25 = 

253 490 

52 x 

o A | 

574 566 

1,020 37 

347 11 

501 6 

214 ыы 

2,740 73 

4.190 24 

1,420 ___ 14 

10,400 165 

2,790 27 

171 12 

581 22 

783 as 

507 за 

618 16 

705 ds 

Н 561" 3 

6720" | 58 

32,500 442 

60,000 680 

8,720 149 

22,200 205 

15,700 287 

13,600 83 

7,510 109 

_ 13100 122 

|. 300  — 20 


—— - 


_ (thousands) - 


$6,850 
186 
2,090 
909 
1,240 
232 
6,520 
2,060 
4,140 
53 
2,470 
9,590 
36,300 


37,200 
62,700 
11,600 
17,500 
26,100 
14,300 
9,280 

_ 11,100 
190,000 
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ТАВГЕ 4 


|. 2008 —— m .. 2009 
| Оџапшу _ Value Оџапшу Value 

Class and country | | HTS’ (metric tons) (thousands) (metric tons) (thousands) 
Zirconium ore and concentrates: | _ о 2615.10.0000 mM s | i m | | 

Australia 0 — | 12.700 59,530 8.090 56910 
_ South Africa /— 0 0— 19,600 14,900 5.080 739 

Other | E | 02000 — 5790 — 1250 2 
_ Total | НИ 034400 30,200 14,400 17.100 
Ferrozirconium, Brazil ——— 7202.99.1000 129 594 y 1 
Unwrought zirconium, powder: 2 8109.20.0000 
_ France НИЛИ ОНИМ 8 332 3 16 
_ Germany — mE MEN Е Е 66 2.330 9 1.540 

Other | | | 20 МЕ лы EE 
Total dM О ө и 2.790 | 22 1300 
Zirconium waste and scrap: | mu Е | | Е 8109.30.0000 
| Australia Б | —— | _ 7 88 103 18 п 

Сапада | | 7 54 - Е 
= 49 64 в w 
^ Japan MM р 70 69 | lé 
Other | BUD 1] 141 Oow M8 
id NNNM uM 777 jo 7 аю 
Other zirconium: 7 8109.90.0000 — 

Belgium 21 708 20 p 
_ Canada 40 4,400 34 2 
раке о 335 39,800 M1 is 

Germany и 40 11,300 1 T 
~~ South Africa | EMEN | 240 280 86 " 
2 Other | | | | 39 T ШШЕ. RSS 
Unwrought hafnium | including powders: Е Е 8112.92.2000 1910 

France HEN Е 6 1,410 1 | » 
_ Germany Е 5 1,770 | : 

United Kingdom | 564 и 153 
— Other | BEEN E NE E MET 
^ Total | 0 3,850 Ее 

-- Zero. 


U.S. IMPORTS FOR CONSUMPTION OF ZIRCONIUM AND HAFNIUM, BY CLASS AND COUNTRY' 


'Data are rounded to no more than three significant digits; may not add to totals shown. 


Harmonized Tariff Schedule of the United States. 
3Less than М unit. 


Source: U.S. Census Bureau. 
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ТАВГЕ 5 
ZIRCONIUM MINERAL CONCENTRATES: ESTIMATED WORLD PRODUCTION, ВУ COUNTRY"? 


(Metric tons) 


—— ——— 
| |. County 2005 2006 2007 2008 2009 
TOT по стог Ue cud RA еее a o Ое лї” 
Australia 427,000 492,000 601,000 550,000 * 476,000 
Brazil” 25,657 * 25,120 * 26,739 * 17,682 "* 18,134 * 
China 120,000 135,000 140,000 140,000 130,000 
India _ 26,700 * 28,000 29,000 30,000 31,000 
Indonesia NDS 2,600 65,000 111,000 65,000 63,000 
‚ Malaysia 4,954 * 1,690 * 7,393 * 7,000 7,000 
Rusia! ——— 6,700 7,500 7,136 * 7,000 * 5,000 * 
South Africa — — 376,000 398,000 400,000 400,000 392,000 
Ukraine Е 35,000 35,000 35,000 35,000 35,000 
United States _ W W W W W 
Vietnam 32,500 26,100 | 22,000 22,000 7,000 — 
Total” 1,060,000 1,210,000 1,380,000 1,270,000 ' 1,160,000 


"Revised. w Withheld to avoid disclosing company proprietary data; not included in total. 

'World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 

"Includes data available through April 30, 2010. 

"Small amounts of zirconium concentrates were produced in various countries; however, information is not sufficient to estimate output. 
“Reported figure. 

"Includes production of baddeleyite-caldasite. 

*Production of baddeleyite concentrate averaging 98% 2гО.. 

"Does not include U.S. data, which are withheld to avoid disclosing company proprietary data. 
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